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Oxidative Stress
The vast majority of eukaryotic organisms need atmospheric oxygen to sur-

vive. Oxygen may turn into free radicals, a very hazardous toxic form, during 
metabolic reactions in all cells of aerobic organisms. Free radicals are short-
lived reactive atoms, ions, or molecules with one or more unpaired electrons 
in their outer orbitals (1). The main sources of cellular ROS production are mi-
tochondria, peroxisomes, cytochrome P450 enzymes, and antimicrobial oxida-
tive burst of phagocytic cells (2). Of these, mitochondria are a source of free 
radicals and therefore seen as a potential oxidative damage sitenge (3, 4). Most 
free radicals are oxygen (reactive oxygen species) or ROS derivatives and ni-
trogen (reactive nitrogen species) or RON derivatives (3). Molecules called 
ROS; superoxide anion radical (O2

-), hydrogen peroxide (H2O2), hydroxyl rad-
icals (HOO-), hypochloric acid (HOCl), singlet oxygen (O2), ozone (O3), alkyl 
radical (R), peroxyl radical (ROO-) organic peroxide radical (RCOO-), perhy-
droxyl radical (HO2

-), alkoxyl radical (RO-) (4-6). RNS molecules are nitric ox-
ide (•NO), nitrogen dioxide (•NO2), nitrous acid (HNO2), dinitrogen tetroxide 
(N2O4), dinitrogen trioxide (N2O3), peroxynitrite (ONOO•), peroxynitrous acid 
(ONOOH), alkyl peroxynitrites ( ROONO) and nitryl chloride (NO2Cl) (7).

Reactive oxygen species are produced as a result of the activity of many en-
zymes such as Xanthine Oxidase (XOD), Nicotinamide Adenine Dinucleotide 
Phosphate (NADPH) oxidase, Neutrophil Myeloperoxidase (MPO) (8). Nico-
tinamide adenine dinucleotide phosphate (NADPH) is an enzyme that catalyzes 
the production of superoxide (O2

-) from oxidase, oxygen, and NADPH. Nico-
tinamide adenine dinucleotide phosphate (NADPH) oxidase is also found in 
phagocytes (neutrophils eosinophils, monocytes, and macrophages) (9, 10) and 
increases the production of superoxide on bacteria in these cells. Superoxide 
is converted to hydrogen peroxide (11) by the action of superoxide dismutases 
(SOD) and hydrogen peroxide passes easily through the plasma membrane 
(12). Hydrogen peroxide is consumed by myeloperoxidase (MPO) in neutro-
phils and oxidized with chloride ions to convert hypochloric acid (HOCl) (13). 
HOCl is the most bactericidal oxidant known to be produced by neutrophils. 
(14). Besides, hydrogen peroxide can be decomposed into hydroxyl radicals 
(HO-) in the presence of conduction metals such as Fe2+ or Cu2+ through a series 
of reactions called Haber - Weiss and Fenton reactions (15, 16). HO- radical is the 
most powerful oxidizing radical that can interact with DNA, proteins, lipids, amino 
acids, glucose and metals. Other free radicals, the simplest form of the peroxyl radi-
cal (ROO-), the hydroperoxyl radical (HOO- ), play a role in lipid peroxidation (17).

Oxidants play a key role in the oxidation of various macromolecules, espe-
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cially lipid, protein and DNA, and cause injury to various organs or systems 
(7, 18).

Oxidative Stress-Related Genetics, Physiology, 
Biochemistry and Pathology Mechanisms

ROS-Related DNA Oxidasyonu
ROS, including superoxide radicals, hydrogen peroxide, and hydroxyl radi-

cals, can cause modification in bases or 2-deoxyribose moieties, single or dou-
ble-stranded DNA breakage, cross-linking with proteins (2, 19). These type of 
DNA modifications are common in carcinogenesis, aging, and neurodegenera-
tive, cardiovascular, and autoimmune diseases (20, 21)

Exposure of cells to H2O2 creates base modification products and increases 
DNA chain breakage. In fact, the DNA damage observed in the presence of H2O2 
is due to the formation and activity of hydroxyl radicals produced from H2O2 by 
a Fenton reaction (2). Hydroxyl radicals can add guanine and adenine at posi-
tions 4, 5, or 8 on the purine ring, creating a large number of products. Two of 
the most common endogenous DNA base modifications are 8-hydroxy-2′-deoxy-
guanosine (8-OHdG) or 8-oxo-7,8-dihydroguanine (8-oxoG) (22, 23) and 2,6-di-
amino-4-hydroxy-5- formamidopyrimidine (FAPG). 8-oxoG is the most widely 
used biochemical and immunohistochemical marker of DNA oxidationoxidation 
(21, 26). Mitochondrial DNA is particularly susceptible to ROS attack due to its 
proximity to the O2

- production site from the electron transport chain, lack of his-
tone protection, and minimal repair mechanisms (19).

Ros in Lipid Peroxidation
Lipids are essential components of cell membranes that protect the structure 

of cells and control their function. Free radicals can directly attack polyunsatu-
rated fatty acids in membranes and initiate lipid peroxidation (25). Both polyun-
saturated fatty acids and cholesterol are oxidized by enzymatic and non-enzy-
matic means (26). It can be oxidized by enzymes such as lipids, lipoxygenases, 
cyclooxygenases, and cytochrome P450 (27). Free radical-mediated peroxidation 
of PUFA, (1) reaction of a carbon radical and molecular oxygen, (2) atom transfer 
of hydrogen from the substrate to the peroxyl-bearing chain, (3) cleavage of the 
peroxyl-bearing chain to give oxygen and a carbon radical, and a lipid radical, (4) 
rearrangement of peroxyl radicals and (5) cyclization of peroxyl radical proceeds 
with five basic reactions (28).

The primary effect of lipid peroxidation is the reduction in membrane flu-
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idity, which changes the properties of the membrane and can significantly dis-
rupt membrane-bound proteins. This effect acts as an amplifier, more radicals are 
formed and polyunsaturated fatty acids are reduced to various products (25). Al-
dehydes from these products are very reactive and can damage proteins (29). The 
main primary products of lipid peroxidation are lipid hydroperoxides (LOOH) 
(17, 30). Among many different aldehydes that can be formed as secondary prod-
ucts during lipid peroxidation, malondialdehyde (MDA), propanal, hexanal, and 
4-hydroxynonenal (4- HNE) are the ones that have been studied extensively (31, 
32). These reactive types of aldehydes are both cytotoxic and genotoxic (31, 33). 
MDA is widely used as a suitable biomarker for lipid peroxidation of omega-3 
and omega-6 fatty acids due to its easy reaction with thiobarbituric acid (TBA) 
(36). 

Ros in Protein Oxidation
Free radicals cause a variety of damage, including oxidation of sulfhydryl 

groups, reduction of disulfides, reaction with aldehydes, modification of pros-
thetic groups or metal, protein-protein crosslinking, and peptide fragmentation 
(35, 36)Protein oxidation is induced directly by ROT (such as OH- , H2O2) or 
indirectly as a result of the reaction with secondary products of oxidative stress. 
Direct protein carbonylation, oxidation of amino acid side chains with metals and 
hydrogen peroxide causes the formation of semialdehyde amino acids, and most 
of these reactions result from damage to lysine, arginine, and proline residues, re-
sulting in protein carbonyl (PCO) products (37). The most commonly measured 
product of protein oxidation is protein carbonyls (38). Indirectly, protein carbon-
ylation occurs by the action of aldehydes, the most reactive form of carbonyl 
groups, which are formed as a result of hydroxyl radical-mediated oxidation of 
lipids (18). In recent years, AOPP (advanced oxidized protein products), a new 
protein oxidation marker, has been identified. AOPP is defined as cross-linked 
protein products containing dithrosine and is thought to be a reliable marker for 
detecting protein damage (39). There are observed accumulation and damaging 
effects of oxidized proteins in various pathological conditions such as neurode-
generative diseases, diabetes and atherosclerosis and during aging (40).

Ros in Cell Signalling
Besides a direct role in cellular signaling, ROS can indirectly modulate cell 

function through the intervention of discrete quantities of products of their reac-
tions with defined biomolecules (41). ROS production leads to the stimulation of 
various signaling systems such as mitogen-activated protein kinases (MAPKs) 
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and other stress-sensitive protein kinases (42). 
MAPK is activated by several factors, including growth factors, cytokines, 

and oxidative stress, and regulates some critical cellular functions, including pro-
liferation, differentiation, and cell death (43, 44). Mitogen-activated protein ki-
nases (MAPK) form a family of serine/threonine kinases, including extracellular 
signal-regulated kinase 1/2 (ERK1 / 2), c-Jun N-terminal kinase (JNK), and p38 
MAPK (44, 45). ERK, JNK / SAPK, and p38 can all be activated by a variety of 
stimuli including growth factors, cytokines, and different cellular stresses. Exog-
enous hydrogen peroxide in different cell types has a sensitivity to MAPK (p38, 
JNKs, ERKs) redox regulation. In addition, oxidative stress leads to significant 
activation of ERK1 / 2 (42). In ERK1 / 2 activation, the epidermal growth factor 
(EGF) receptor is usually activated by EGF ligand binding, resulting in receptor 
dimerization and phosphorylation (44). The protein SOS associated with the EGF 
receptor functions as a guanine nucleotide exchange factor for Ras, thus activat-
ing it, leading to ERK1 / 2 activation (46). Similarly, the platelet-derived growth 
factor receptor is activated by H2O2 and induces the activation of ERK1 / 2 (47). 
Also, both ERK and JNK / SAPK signaling pathways may play a role in NF-κB 
activation via phosphorylation of its inhibitor IκB (48).

NF-kB is usually the major regulator and signaling protein molecule of genet-
ic function and is activated by cell damage and free radicals (49) and is therefore 
sensitive to redox. In non-stressful conditions, this protein is found in the cyto-
plasm associated with an inhibitory factor (IκB) (3). NFkB activation in response 
to a stimulus occurs as a result of phosphorylation and proteolytic degradation of 
IκB (50). NF-kB then enters the nucleus, attaches to DNA control elements and 
induces mRNA synthesis (51, 52). NF-kB plays a central role in the regulation of 
gene transcription and coding of inflammatory cytokines, growth factors, acute 
phase proteins, adhesion molecules, other transcription factors, and cell death 
regulators (3, 52).

AP-1 activity can be induced by H2O2 and also regulated by the redox state of 
cysteine in the cell. (53). Unlike NF-κB, AP-1 is basically a nuclear transcription 
factor. While the increase in GSH / GSSG ratio enhances AP-1 binding, GSSG 
inhibits DNA binding of AP-1 (54).

Oxidative Stress-Related Sytemic Pathology
Overproduction of oxidants and / or failure of the antioxidant defense system 

causes ROS to cause cellular and tissue damage (7). Organ systems especially 
affected by ROS include the kidney, liver, heart, CNS / nerve tissue, lung, pan-
creas (3).
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Cardiovascular diseases can arise from complications of atherosclerosis. Oxi-
dative stress plays an important role in the pathogenesis of atherosclerosis, espe-
cially vascular endothelial dysfunction (55). Reactive oxygen species have harm-
ful effects on vascular function through a variety of mechanisms. In addition, 
ROS peroxidizes lipid components that lead to the formation of oxidized lipo-
proteins (LDL), one of the key mediators of atherosclerosis (56). Oxidized LDLs 
are pro-inflammatory and cause inhibition of endothelial nitric oxide synthase 
(eNOS), promote vasoconstriction and adhesion, stimulate cytokines such as in-
terleukin-1 (IL-1), and increase platelet aggregation (57, 58). 

The brain and nervous system are more susceptible to free radical damage than 
other organs (7, 59). ROS and RNS harm neuronal and glial cells and thus neuronal 
damage occurs (60). The brain contains membranes made up of proteins and large 
amounts of phospholipids. These phospholipids include oxidizable PUFAs with 
arachidonic acid and docosahexaenoic acid (61). PUFAs are vulnerable to free rad-
ical attack because they contain hydrogen ions (62). Hydroxynonenal, a lipid per-
oxidation product, is cytotoxic, especially for neurons, increases Ca2+ levels, inacti-
vates glutamate transporters, and damages neurofilament proteins (63, 64).

The liver is a significant organ that is attacked by ROS (65). Parenchymal cells 
are primary cells in the liver that suffer damage caused by oxidative stress (66). 
Kupffer cells, hepatic stellate cells, and endothelial cells are potentially more ex-
posed or sensitive to oxidative stress-related molecules. Various cytokines such 
as TNF-α produced in Kupffer cells caused by oxidative stress, and they can in-
crease inflammation and apoptosis (67). Proliferation and collagen synthesis of 
hepatic stellate cells are triggered by lipid peroxidation caused by oxidative stress 
(68).

ROS plays a role in the pathogenesis of ischemic, toxic, and immunological-
ly mediated kidney damage (69). The kidneys being rich in mitochondria indi-
cate that they are highly vulnerable to damage caused by oxidative stress (70). 
Kidney damage can occur from many factors, including mitochondrial dysfunc-
tion, aging, diabetes mellitus, and inflammation (71). Also, oxidative stress in-
creases in patients with chronic kidney disease, especially diabetic kidney disease 
(DCD). ROS-mediated renal inflammation and renal fibrosis can lead to diabetic 
kidney disease pathology through multiple signaling pathways including growth 
factor-β, connective tissue growth factor, Tnf-α, interleukin IL-1, IL-6, IL-18, 
and cell adhesion molecules contribute (72). Various markers of oxidative stress 
such as 8-hydroxy-2′-deoxyguanosine (8-OHdG), malondialdehyde (MDA), and 
advanced glycation end products (AGEs) are used to determine renal prognosis 
(73, 74).
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The lung is exposed to high levels of oxygen, along with its large surface area 
and blood flow, and is susceptible to ROS-mediated injury (75). In allergic lung 
inflammation, ultrafine fraction plays an important role (76). Ultra-fine particles 
(UFPs, 0.1 mm diameter in thermodynamics) form during gas-to-particle con-
version or incomplete fuel combustion processes (77). Compared to larger parti-
cles, they can accumulate at a higher rate in the peripheral lung and pass into the 
alveolar epithelium and produce reactive oxygen species (ROS) (78). Increased 
ROS levels trigger the release of the inflammatory mediator, induces, or increases 
nuclear factor-kB (NF-kB) activation of redox-sensitive transcription factors in 
the lung (79). Oxidative Stress also causes various lung diseases such as chronic 
obstructive pulmonary disease (COPD), bronchopulmonary dysplasia, asthma, 
idiopathic pulmonary fibrosis (IPF) and lung cancer (7). 

Oxidative stress and accompanying inflammation play a critical role in the 
pathogenesis of pancreatitis (80). ROS / RNS directly attacks the cellular com-
ponents of the pancreas and causes oxidative damage through activation of sig-
naling cascades and long-term inflammatory cell uptake (81). Pro-inflammatory 
cytokines and oxidative stress stimulate common signal transduction pathways 
leading to amplification of the inflammatory cascade, mainly through activation 
of MAPK and NF-κB (82). Also, proinflammatory cytokines, specifically TNF-a 
and oxidative stress, promote each other by creating a vicious circle in acute pan-
creatitis.
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ANTIOXIDANTS
Antioxidants are divided into two groups as enzymatic and non-enzymat-

ic. The main enzymatic antioxidants are superoxide dismutase (SOD), catalase 
(CAT) and glutathione peroxidase (GPX)(83). In addition to these major enzymes, 
thioredoxins (TRXs) such as heme oxygenase-1 (EC) and redox proteins, perox-
iredoxins (PRXs), and glutathione reductase (GR), glucose 6-phosphate dehydro-
genase (G6PDH), and glutathione sulfide transferase ( GST) are antioxidants (84, 
85). Non-enzymatic antioxidants include vitamins (α-tocopherol, ascorbic acid, 
and β-carotene), thiols (mainly glutathione, GSH), and various low molecular 
weight compounds such as lipoic acid, uric acid, and ubiquinone (17, 86). 

Superoxide dismutase (SOD) is the first detoxification enzyme and the most 
powerful antioxidant in the cell (87). It catalyzes the conversion of two superox-
ide anion (O2

-)  molecules into hydrogen peroxide (H2O2) and molecular oxygen 
(O2), making the potentially harmful superoxide anion less dangerous. SOD is a 
metalloenzyme and therefore requires a metal cofactor for its activity (88). Met-
al ions normally bound by SOD are iron (Fe), zinc (Zn) copper (Cu), and man-
ganese (Mn) (89). Catalase and glutathione peroxidase help remove hydrogen 
peroxide. Catalase uses iron or manganese as its cofactor and catalyzes the re-
duction of hydrogen peroxide (H2O2) to water and molecular oxygen, ultimately 
completing the detoxification process created by SOD (90, 91). The Glutathione 
Peroxidase (GPx) system consists of several components, including glutathione 
peroxidase and glutathione reductase enzymes, and GSH and NADPH cofactors 
(92). These molecules together effectively remove hydrogen peroxide. The en-
zyme plays a more important role in preventing the lipid peroxidation process 
and therefore protects cells from oxidative stress (93).

Thioredoxins (Trx) are small redox-active proteins that complement the GSH 
system in protecting against oxidative stress (86). Oxidation of Trx1 or Trx2 re-
leases kinase 1 (ASK1), which regulates apoptosis signaling and allows apoptosis 
initiation (94).

 Glutathione is involved in two types of reactions during detoxification of 
ROS; (ı) GSH reacts non-enzymatically with radicals such as superoxide radical 
anion, nitric oxide, or hydroxyl radical (95), and (ıı) GSH is an electron donor 
for the reduction of peroxides in the GPx reaction (96). The final product of the 
oxidation of GSH is glutathione disulfide (GSSG) and intracellular GSH is regen-
erated from GSSG by the reaction catalyzed by glutathione reductase (GR) (97). 
Glutathione acts as a substrate or auxiliary substrate in enzymatic reactions and 
also reacts directly with free radicals and lipid peroxides (98). It is the main intra-
cellular antioxidant in which oxidative stress is measured (3). 
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Vitamins directly cleanse ROS and regulate the activities of antioxidant en-
zymes. Among them, vitamin E has been recognized as one of the most impor-
tant antioxidants. Vitamin E is a general term that includes all biologically active 
tocopherols and tocotrienols and their derivatives (99). Vitamin E inhibits the 
formation of lipid peroxyl radicals stimulated by ROS, thus protecting cells from 
peroxidation of PUFA in membrane phospholipids, oxidative damage of plasma, 
very low-density lipoprotein, cellular proteins, DNA, and membrane degenera-
tion (100). It is α-tocopherol with the highest antioxidant effect. Also, vitamin E 
is traditionally thought to be the major non-enzymatic, small molecule antioxi-
dant found in the lipid structures of cells (101).Vitamin C or ascorbic acid acts 
as a water-soluble free radical scavenger (102). Vitamin C protects against lipid 
peroxidation by clearing ROS in the aqueous phase before initiating lipid peroxi-
dation (103). Vitamin C also performs against the oxidation of proteins and DNA 
and preserves their biological structures and functions (104). β-carotene reacts 
with peroxyl (ROO), hydroxyl (OH-), and superoxide (O2

-) radicals (105). Both 
carotenoids and retinoic acids (RAs) can regulate transcription factors. β -caro-
tene inhibits the chain propagation effect of ROS by reacting with a peroxyl rad-
ical to form resonance-stabilized carbon-centered radicals within its conjugated 
alkyl structure (106). β-carotene inhibits oxidant-induced NF-kB activation and 
production of interleukin (IL)-6 and tumor necrosis factor-α (107).

Some diseases caused by Bacterial, Viral and Parasitic factors in 
animals and Antioxidants used in these diseases

Oxidative stress plays a role in various disease processes in animals, including 
sepsis, mastitis, acidosis, ketosis, enteritis, pneumonia, respiratory and joint dis-
eases (108, 109). Microorganisms such as bacteria, viruses (110), and parasites 
(111)  can increase the production of ROS in cells. Leptospirosis is considered 
to be a toxin-mediated disease leading to lipid peroxidation, as the membrane li-
popolysaccharide plays a role in cytotoxicity (112). An increase in MDA and a 
decrease in GSH were observed in cattle affected by leptospirosis (113), indicat-
ing that oxidative stress plays a role in the pathogenesis of leptospirosis. It found 
a significant increase in malondialdehyde levels in sheep infected with Pasteur-
ella multocida (114), as well as a significant decrease in superoxide dismutase, 
glutathione, and catalase levels. Also, Meral, Ercan (115) reported an increase in 
GPx, SOD, and total bilirubin activity in calves with septicemia due to E. Coli.

In dairy cows, infectious pathogens such as Streptococcus agalactiae, My-
coplasma bovis and Staphylococcus aureus and environmental pathogens such 
as Escherichia coli and Klebsiella sp cause mastitis (116). The pathogenesis of 
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mastitis involves an inflammatory reaction that results in response to many fac-
tors, including intra-mammary infections caused by microorganisms (117). Dur-
ing inflammatory conditions, phagocytes produce reactive oxygen species (ROS) 
necessary to kill bacteria (118). Oxidative stress can increase the adhesion of ac-
tive neutrophils to mammary endothelial cells and intensify inflammation (119). 
Thus, mastitis can lead to increased formation of free radicals in milk that lead to 
oxidative stress (120). Also, during breastfeeding, the metabolic rate of mammary 
epithelial cells increases and therefore produces large amounts of reactive oxygen 
species (ROS) and lipid peroxides in vivo (121). In dairy cows, antioxidants and 
trace minerals play an important role in immune function (116). Micronutrients 
associated with antioxidant activity such as vitamin A, vitamin E, β-carotene, se-
lenium, zinc, and copper have been examined in terms of their effects on mastitis 
(121, 122) and it has been reported that antioxidant supplementation may reduce 
the duration and severity of treatment in clinical mastitis (123, 124). In addition, 
Ascorbic acid is the most important water-soluble antioxidant in mammals (125). 

Viruses can cause oxidative damage through direct effects on cells or indi-
rect effects of host inflammatory responses (110). Bozukluhan, Merhan (126) 
found that haptoglobin, ceruloplasmin, urea, creatinine, MDA, and ALP, AST 
activities were significantly increased and albumin, Fe, and GSH concentrations 
were significantly decreased in sheep infected with sheep pox virus. Abou-Zeina, 
Nasr (127) determined that SOD and GPx activity and total antioxidant capacity 
(TAC) levels were significantly reduced in FMD infected sheep. Besides, Abou-
Zeina, Nasr (127) reported that the administration of antioxidant preparations 
(zinc, methionine, Vitamin-E, selenium) to sheep with foot and mouth disease 
improves the overall health conditions and performance of the animals as it in-
creases TAC and GPx activity and reduces DNA damage. Erkilic, Öğün (128) 
detected that while MDA and NO levels increased, GSH decreased in malig-
nant catarrhal fever (MCF) disease in cattle. In dogs with distemper, Karaden-
iz, Hanedan (129) found significantly higher plasma concentrations of oxidant 
MDA, nitrates and nitrites, and ceruloplasmin, and detected that antioxidant con-
centrations were significantly reduced in the diseased group. In puppies infect-
ed with canine parvovirus, Elsayed, Kubesy (131) emphasized that MDA, H2O2, 
SOD, and GPX elevation and catalase, Zn, Cu, and iron decreased, and antioxi-
dant supplementation could strengthen the body defense mechanism and reduce 
the stress state.

 Parasitic diseases appear to be a causal source of oxidative stress in humans 
and animals (111, 132). Antioxidant systems containing vitamins have a cellular 
protective effect against oxidative stress caused by parasite infestation (133). The 
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intraerythrocytic parasite metabolizes hemoglobin and produces O2
- in infection 

with Theileria annulata (134) and Theileria sergenti (135) in cattle, resulting in 
increased oxidative stress as shown by a significant increase in lipid peroxida-
tion in erythrocytes (136). Grewal, Ahuja (134)   reported a significant increase 
in erythrocytes G6PD and GSH-PX activities in cattle naturally infected with T. 
annulata. Babesia spp. is transmitted by ticks of small ruminants and causes fe-
ver, anemia, hemoglobinuria, and jaundice (137). Esmaeilnejad, Tavassoli (138) 
determined a significant decrease in GSH-Px, SOD, TAC, and CAT activities and 
a significant increase in MDA concentration in erythrocytes in sheep naturally in-
fected with Babesia ovis. Kucukkurt, Cigerci (139) detected that DNA damage, 
MDA, protein carbonyl content (PCO), and nitric oxide (NOx) metabolites in-
creased and total antioxidant activities (AOA) and glutathione (GSH) decreased 
in naturally infected goats with Babesia ovis. Esmaeilnejad, Tavassoli (140) de-
termined an increase in SOD, MDA, protein carbonylation, DNA damage and a 
decrease in Catalase, G6PD, TAC levels in Babesia bigemina cattle. Vitamin E 
and selenium administration can be used as auxiliary therapeutic agents to regu-
late intravascular hemolysis caused by oxidative stress in bovine babesiosis. An 
increase in MDA level and a decrease in TAC and SOD levels were found in An-
aplasma ovis (141) in goats and Anaplasma marginale (142)  infections in cattle. 

Production rates of free radicals increases in some parasitic infections, includ-
ing F. hepatica infections in sheep (143). Saleh (143) found an increase in plas-
ma MDA level and a decrease in plasma Albumin and ascorbate, and glutathione 
level in blood in sheep naturally infected with F. Hepatica. In naturally infected 
cattle with Fasciola gigantica, Bahrami, Esmaeilzadeh (144) determined an in-
crease in liver tissue MDA level and a decrease in SOD and GPX. Haemonchus 
contortus (H. contortus) is one of the most pathogenic gastrointestinal nematodes 
of sheep and goats. Alam, Hassanen (145) found that serum total protein and 
albumin decreased and MDA increased in Haemonchus contortus in sheep and 
goats. Rashid and Irshadullah (146) found an increase in CAT, GST, glutathione 
GR, MDA, PC, and O2− levels and a decrease in GPx, GSH levels in the abo-
masal tissue of goats naturally infected with Haemonchus contortus. 
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Individuals can maintain a healthy psychological life terms are expected to 
have a strong self-worth doubt. A healthy self-worth development is of great im-
portance for individuals to have a better quality and effective life in personal, so-
cial, academic and professional life. It is thought that having a theoretical knowl-
edge on this subject will benefit the lives of individuals in order to gain awareness 
about self-worth and to develop healthy self-value. Therefore, in this section, the 
subject of self-value will be tried to be presented in all aspects.

1. SELF-WORTH
The concept of self-worth has an important place in our lives and is the mean-

ing we attach to our place in life. Self-worth is the belief that one’s own mind and 
skills are sufficient for a happy life. Individuals’ sense of self-worth is the person-
al evaluation of the individual’s reaction to what they think (1).

Self-worth is an individual’s self-evaluation and reflection in line with his 
abilities and limitations. People strive to maintain, strengthen and protect their 
self-esteem and for this they identify areas that will support their own value. The 
person tries to see himself / herself successful in areas where his / her own impor-
tance and value determines. That is, a person’s opinion of his / her own worth is 
a situational x is the domain where one attaches its value when one expresses “I 
am valuable if I succeed at x” or “I am worthless if I fail at x” (1-3).Considering 
that the person feels good with the increase in self-worth or the person feels bad 
with the decrease in Self-worth, Self-value is one of the elements that provide 
psychological well-being for us.

Self-worth; It affects our self-esteem, desires, perception, emotions, behavior, 
and provides us with standards for what we should do to feel valued. For exam-
ple, a high school student who feels valuable with the approval of others may 
smoke in order to be among his friends, or a woman who cares very much about 
her physical appearance may go to continuous exercise (1, 2, 4, 5). 

2. OVERVIEW OF THE THEORIES RELATED TO SELF-WORTH
Martin Covington mentioned Self-Value Theory in 1992. According to this 

theory, putting the sense of self at the center of the desires and behaviors of hu-
man beings and the meaning of these in their own right as self-value, he men-
tioned that human beings always seek the approval of others in order to find 
meaning in their lives. Covington said that the individual tends to present a posi-
tive self image while seeking the approval of others (6). 

According to self-worth theory, self-worth is measured by academic success. 
Self-worth is a structure that increases the quality of school success, provides 
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positive motivation, and also increases the desire to learn and teach. Individuals 
tend to attribute their success to themselves and their failures to external factors. 
When a person experiences an academic failure, he / she engages in various 
behaviors including attributing this failure to others, using the denial defense 
mechanism, comparing his / her performance with those who perform better 
than him / her (6). 

Halter (1990) expresses the concept of self-worth as an individual’s aware-
ness of his / her own skills and self-evaluation in line with these skills. William 
James (1890) emphasized that human beings want to know what they are as hu-
man beings and their worth, and that they strive to achieve success and avoid 
failure. Croker and Wolfe structured James’s thought and introduced the condi-
tional-value model in 2001. According to this model, they defined the variabili-
ty in self-esteem as the result of positive and negative events experienced in the 
fields of conditional self-worth. According to the Self-Worth Model they devel-
oped, individuals structure their self-worth in certain areas, and self-worth most-
ly affects self-evaluations related to these areas. These areas in which the individ-
ual constructs self-worth are closely related to the individual’s personal standards 
and goals (1). For example; Individuals who structure their self-worth in the field 
of academic achievement attach great importance to academic achievement in the 
process of structuring self-worth, and it is very important for people to evaluate 
the grades they get from the lessons and the academic level of their teachers (1, 7). 

Croker and Wolfe (2001) explained that a person’s sense of self-worth is not 
only dependent on success and failure in these areas, but also by complying with 
the standards he sets for self-worth areas. For example, if a person has structured 
his self-worth in the field of virtue, he will follow the moral rules and shape his 
life through these rules (1).

According to Crocker et al. (2003), there are seven possible areas in which 
an individual can structure self-worth. These areas are; Obtaining approval (Oth-
er’s approval), family support, physical appearance (Appearence), competition 
(Competition), academic competence (Academiccompetency), God’s love and 
virtue (Virtue). The area structured according to this model varies from individu-
al to individual, and the person can structure self-worth in one area as well as in 
several areas (7). 

Getting approval (Other’s approval): Those who construct self-value in this 
area are people who need to be accepted and approved by others. Therefore, they 
are concerned with the thoughts of others about themselves (1, 7). VanDellen et 
al. (2009), in his study, argued that it connects directly or indirectly to the social 
evaluation of others, regardless of the field in which it constructs self-worth (8).  



35

Developmentally, a child needs parental approval, but as a person matures, he 
or she must believe that their success comes from their own competence rather 
than the approval of others. Psychological problems arise when the person over-
laps the self-worth field with the approval of others. In a study, it was found that 
narcissists are structured on getting their self-worth of approval (9). When he is 
intensely involved with gaining approval from others, fear of negative evaluation 
begins and the person may experience social anxiety disorder and timidity.

Family support: The people who structure their self-worth into family sup-
port are those who care about their family’s love and support (1, 7). As a matter of 
fact, family support is very important in terms of mental health. There are studies 
showing a significant relationship between depression and depression (10-12). 

Physical appearance (Appearence): The people who construct self-worth 
in this area are people who attach great importance to their external view. Indi-
viduals are very concerned with the style, weight, height of their hair and their 
facial beauty. The more satisfied a person is with his or her appearance, the more 
Self-worth is (1). People who attribute the source of self-worth to their physical 
appearance are people who are less satisfied with their appearance and constantly 
watch over the bodies (13). Studies have found a significant relationship between 
structuring self-worth into physical appearance and eating disorder, depression 
(14-16). 

Competition: Individuals who structure their self-worth in the field of com-
petition are more concerned with the success of others than their own compe-
tences. He constantly compares himself to others. In a study by Eroğlu and Güler 
(2015), the field of competition, bullying and victimization were positively inter-
preted, and these individuals carried their competition to the virtual environment 
and their efforts to cyber bullying against their competitors and they may be ex-
posed to cyberbullying in this process (17). 

Academic competency: Studies have found that people who condition their 
self-worth to academic competence focus on performance / achievement rather 
than learning (18). It is emphasized that they feel worthless and inferior (1, 9, 19).

God’s love: People who structure their self-value according to the love of God 
measure their values ​​with the love of God. The individual will feel valuable and 
psychologically well when he believes that God loves and values ​​him (1, 7, 20). 

Virtue (Virtue): Individuals who structure their self-worth in this area meas-
ure their values ​​with virtuous behavior. A person feels worthless when he acts 
contrary to his own set of moral standards. The field of virtue provides regulatory 
criteria for what an individual should do in order to feel valued. These individuals 
tend to behave positively in social terms (1, 7, 20).  



36

Conditional self-worth has important effects on the achievement of one’s goals 
and self-regulation. Because, in order to increase self-esteem, the individual tries 
to escape from any situation that would endanger his self-worth and not fail, so 
that his condition self-value can be highly motivating and allows the person to 
move towards his goals (21). 

Externally conditioned self-worth is highly dependent on the satisfaction of 
others (gaining approval, academic achievement, physical appearance), while in-
trinsic conditional self-worth depends on one’s own inner qualities (love of God, 
family support, and virtue). Since intrinsic conditional self-worth is not tied to 
external conditions, it has been observed that people who attribute self-worth to 
internal conditions, such as love of God, have higher psychological well-being 
and self-esteem (9)..Individuals who structure self-worth according to external 
domains have been reported to have low mental well-being, more prone to de-
pression, and behave unstable because they attribute self-worth to someone else’s 
approval (2, 9).

When the literature is examined, it has been argued that when constructing the 
self-worth of the individual, it can be added in different fields than these seven 
fields. For example, wanting to be good in romantic relationships, being able to 
maintain the relationship, may mean that that person structures their self-worth in 
the field of competence in romantic relationships. (22). 

3. SELF-WORTH DEVELOPMENT

3.a HEALTHY SELF-WORTH DEVELOPMENT
Baumeister (1998) suggested that individuals who develop a healthy sense of 

self-worth face failure or continue to feel valuable after failure. It is suggested 
that individuals develop their sense of self-worth, determined at the end of the 
socialization process, and that cultural norms, developmental experiences, peer 
influence, modeling and parent-child relationships are effective in this process. 
In the first 5-6 years, the child’s self-worth is shaped by the family. As the child 
starts school, external forces (friends, teachers, etc.) start to be effective in the 
structuring of self-worth. The experiences of the individual determine the area in 
which he constructs his self-worth, and he seeks a social environment that will 
feel valuable with the effect of these experiences (1). 

The fact that the factors that individuals take into account and are affected by 
while constructing their ego are different determines under which conditions a 
person will feel valuable and thus finds his self-worth in which area to be struc-
tured. A healthy sense of self-worth will develop in the individual by analyzing 
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his / her weaknesses and strengths correctly, based on his / her abilities and estab-
lishing harmonious relationships with the social group they are in (1). 

The attachment theory developed by Bowlby in 1969; It is an approach that 
explains that the bond between the child and the parents affects the child’s sense 
of trust and psychological development. According to this theory, parental behav-
iors and interaction style guide one’s expectations, beliefs and attitudes in close 
relationships in later years. According to Bowlby, when a secure bond is estab-
lished between mother and child, the feeling of “precious self” will develop in 
the child. Therefore, a healthy sense of self-worth will be created. In a study con-
ducted by Park et al. (2004), it was argued that individuals’ attachment styles are 
influenced in the self-value structuring process. He found that people with secure 
attachment style are people who do not attach their values ​​to external areas and 
that these individuals structure their self-worth most in the area of ​​family support. 
These individuals build their self-worth in the field of family support, as they are 
able to establish close relationships and interpersonal relationships that are not 
dependent on the behavior and reactions of others. People with obsessive attach-
ment style will structure their self-worth in the field of getting approval, as they 
are people who feel worthless, do not feel worthy of love, and always expect pos-
itive evaluations in their close relationships. As a matter of fact, in the study con-
ducted by Park et al. (2004), it was found that obsessive attachment people struc-
tured their self-worth in the field of getting approval and physical appearance. 
Individuals with indifferent attachment style are individuals who avoid establish-
ing relationships. Therefore, they are not expected to construct their self-values ​​
into areas of family support, approval, and love of God. In addition, it was found 
in the article that individuals with avoidant attachment style have a low level of 
structuring their self-worth in the areas of gaining approval and love of God (23) 
. It was found that people with anxious attachment style attribute their self-worth 
to social approval (23, 24).

Culture is one of the factors that affect in which area one constructs self-
worth. For example, in a society where family is important, individual self-worth 
will be built on family support, and love of God and virtue will be more impor-
tant for individuals living in religious communities (3). Liu et al. (2017) conduct-
ed a study based on the low subjective well-being of Easterners from the West 
and one of the factors affecting this is related to getting approval from others. As 
a result; They found that getting approval from self-worth domains was higher 
for Taiwanese respondents than American respondents, and subjective well-being 
was lower (25).  
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3.b UNHEALTHY SELF-WORTH DEVELOPMENT
Individuals generally try not to fail in areas where they attach their self-worth 

and effectively fulfill their associated goals in these areas (1). Gecas (1982) re-
ported that individuals who develop a healthy sense of self-worth protect their 
self-worth when they feel threatened and create a consistent self-image (26). 

When the person fails in the field in which he attaches his self-value, his im-
mediate abandonment of the field in which he constructs his self-value or his 
focus on the area where he has structured his self-value is a sign that the sense 
of self-value develops unhealthy. This situation makes it difficult for the individ-
ual to adapt to life and causes psychological problems. One should strive to be 
successful in the field in which he structures his self-worth, struggle when faced 
with failure, but should not see this situation as a threat to his self and be over-
ly attached to it. An example may be that a child who fails in his lessons leaves 
school immediately.

In studies on self-worth, it was found that people who develop healthy and 
high self-worth have positive affect, have high life satisfaction and hopelessness, 
and are happy (Crocker ,et al.,2004).

When the literature is examined, there are different reasons for unhealthy self-
worth development. These reasons; It takes the form of structuring self-value in 
the wrong domain, structuring self-value into external fields, the number of fields 
in which self-value is structured, and unstable structuring of self-value.

1. Constructing self-worth in the wrong domain: The domain in which the in-
dividual structures self-worth provides regulatory standards for what an individ-
ual must do to feel valued and important. Therefore, the person will not comply 
with these standards that you have configured in the wrong field, will face con-
stant failure and feel inadequate (Crocker & Park, 2004).

2. Structuring self-value into external domains: The unstable structure of self-
worth feelings of individuals who structure their self-value in the external domain 
is displayed. The unstable nature of self-worth leads to depression, stress, and 
a decrease in the ability to control life events in individuals who structure self-
worth in external domains (Sargent et al.,2006).  It has also been argued that it 
does not mean that it will have value. Individuals who construct their self-worth 
in the field of obtaining approval will feel valuable when they manage to influ-
ence others or fill their surroundings with people who admire them, and their self-
worth will gain a stable appearance (Crocker &Wolfe, 2001).

	 3. Number of domains that construct self-worth: Croker and Wolfe (2001) 
stated that structuring self-value in many areas will result in a healthier sense of 
self-worth and be more functional. But he emphasized that this is related to the 
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level of self-worth. In other words, for individuals with a high level of self-worth, 
having more than one self-value field is functional and will make them feel better 
psychologically. But the individual with a low sense of self-worth will have to 
deal with many areas that will make him feel worthless.

4. Unstable structuring of self-value: The reason for the unstable structuring 
of self-value is that self-value depends on the attitudes and behaviors of others. 
The value and importance of the person should not change according to the be-
havior of others. In cases where self-worth is dependent on the individual’s own 
attitudes and behaviors, self-worth can maintain its stable structure for a long 
time since it is up to the individual to control what form the self-worth will take 
(Crocker & Wolfe, 2001).  An individual with an unstable self-worth may display 
problematic behaviors when confronted with any situation that threatens his self-
worth.

4. RECOMMENDATIONS FOR COPING WITH UNHEALTHY SELF-
WORTH AND HEALTHY SELF-WORTH DEVELOPMENT

Efforts to cope with unhealthy self-value developments and develop a healthy 
self-value are considered very important and valuable in order for individuals to 
lead a more organized life and have stronger self-perceptions. In this context, the 
interventions and suggestions presented below on the subject will contribute to 
healthy self-value development.

Practical suggestions for dealing with unhealthy self-worth:
Since the unhealthy and low sense of value is a learned concept, it can be 

forgotten and replaced. This learning chance can be used anytime from birth to 
death. That is, one can learn to have higher value at any point in his life. However, 
as we get older, it gets harder to do this, and sometimes it can take longer. Know-
ing that change is possible and deciding to achieve it is the first big step. Some of 
us learn slowly, but we all learn. An individual who fails to analyze correctly the 
factors stemming from low and unhealthy self-worth will face the danger of fail-
ing again in the future and feeling yourself worthless and insignificant.

Practical suggestions for developing a healthy sense of self-worth:
1. Correct determination of the self-worth area of ​​the person: According to 

everyone, what success is and the meaning it attributes to success is different. In-
dividuals with low self-worth will constantly change the field they encounter with 
failure and determine a field according to their own abilities, which will make the 
person feel more important and valuable. For example, I am not a successful stu-
dent, but it can develop a purpose as a moral person.

2. Making a list of the characteristics that the person likes: Seeing the positive 
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and beautiful features of the person is a way for the person to feel valuable. While 
making the list, getting support from our family and friends will allow us to see 
many features of ourselves that we do not notice.

3. Being aware of the jobs that the person is successful in: When people feel 
worthless and insignificant, they expect to be deceived, oppressed, humiliated by 
others. This paves the way for them to become victims. Because they constantly 
expect the worst, they usually attract the worst situations and sometimes succeed. 
The situations in which the person performs well and is successful in this bad 
situation often go out of his mind. For this reason, reminding the person about 
successful events from the past to this day and making a list will create a sense of 
self-confidence. Even praising the person for these achievements will make him 
feel valuable.

4. Providing social support to the person: Especially for those who build their 
self-worth on family support, social support is an important reason for the person 
to feel valuable and important. Feeling worthless, the person hides behind a wall 
of insecurity to defend themselves, leaving them with terrible feelings of loneli-
ness. Thus, they become indifferent by moving away from other people, and they 
treat others as they treat themselves.

5. Stop measuring one’s self-worth according to others: It is expected that peo-
ple who constantly leave their self-worth to the approval of others feel worthless 
and their self-worth is low. In this case, the self-worth of the person will constant-
ly change according to what people think and how they behave. Therefore, one 
should not attribute his own self-worth to the approval of others, but must shape 
his self-worth by using his own inner resources.

6. Sparing time for himself: One should spare time for himself to feel valua-
ble, and time for the things he likes.
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Introduction
The new corona virus Covid-19 pandemic caused a worldwide health prob-

lem, following its first detection in Wuhan, China in December 2019 (1). Co-
vid-19, also known as SARS-CoV2, mainly causes lung pneumonia, but can cau-
se disease in multiple organ systems (2). The Covid-19 Pandemic is a disease that 
started in the city of Wuhan in late 2019 and soon spread to other parts of China 
and the world and could have fatal consequences caused by a new type of Co-
ronavirus. The World Health Organization declared the Covid-19 outbreak as a 
global pandemic on March 11, 2020. The cause of this disease was SARS-CoV-2 
due to its similarity to Severe Acute Respiratory Syndrome Coronavirus (SARS-
CoV) and the disease was named as Coronavirus Disease 2019 (Covid-19) by the 
World Health Organization on January 7, 2020, by the Chinese Center for Disea-
se Control and Prevention has been named (5). The new type of coronavirus is an 
RNA-type virus that is highly contagious and causes serious respiratory infecti-
ons. It is stated that the infection is transmitted by droplets, by touching surfaces 
containing virus and then by touching the mucous membranes of the mouth, nose 
and eyes. Although the contagious period of the disease is not known exactly, it 
is thought that it can start 1-2 days before the symptomatic period and continue 
until the 14th day after the disease is infected. In mild cases of the disease, sy-
mptoms such as cough, fever, and difficulty breathing are observed; severe acute 
respiratory tract infection and high mortality can be seen. New type of coronavi-
rus; It threatens individuals with chronic diseases such as diabetes, hypertension, 
respiratory and kidney disease, especially the elderly (5).

Diabetes Mellitus 
Diabetes Mellitus is a life-long disease characterized by defects in carbohyd-

rate, fat and protein metabolism, with high blood glucose levels and affecting 
many systems in the body. In all diabetic patients, when blood sugar (plasma 
glucose) levels are not under control, various system, organ or tissue damage 
may occur in the short (acute) and long (chronic) periods. These damages are 
called “secondary diseases (complications) related to diabetes”. Hypoglycemia 
(low blood sugar), ketoacidosis (diabetic coma), lactic acidosis, bacterial / fungal 
infections, hyperglycemic nonketotic coma are acute complications of diabetes. 
Among the chronic complications, microvascular damage is the most common; 
retinopathy (damage to the eyes), neuropathy (damage to the nerves), nephropat-
hy (damage to the kidneys) and macrovascular damage are the most common; 
Accelerated arteriosclerosis, diabetic foot, coronary artery disease, and impoten-
ce (sexual reluctance or inability) are present. These complications can occur in 
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people with both Type 1 and Type 2 diabetes. Especially chronic ones can prog-
ress without symptoms over the years. Therefore, even if all patients diagnosed 
with diabetes do not have any complaints, examinations and tests should be per-
formed at least once a year in terms of complications.

Pathophysiology of Diabetes and Covid-19
Infectious diseases that may occur after the pathophysiological changes of di-

abetes mellitus cause hyperglycemia. As a result, it leads to complications that 
develop with infection. In the natural response of the body against infection, the 
response that occurs on the basis of chronic diabetes leads to dysregulation, endo-
thelial dysfunction, hypercoagulability, and proinflammatory and various infecti-
ons with impaired barrier structure and appear more severe (6). The pro-inflam-
matory state that occurs with diabetes is also inevitable. Viral and bacterial respi-
ratory infections are common in diabetics due to reasons such as decreased T cell 
response, neutrophil dysfunction, and irregular humoral immunity. The relations-
hip between increased pneumonia, morbidity and mortality in diabetic patients is 
also known (6). Interferon, which responds to all viral infections and is important 
in combating, is suppressed in Covid-19 patients. In addition, the resulting mala-
daptive delayed and exaggerated interferon response caused a cytokine storm and 
the risk of organ damage was found to be high. Cytokine storm triggers impaired 
endothelial-epithelial barrier functions. However, it causes a poor prognosis of 
the disease by causing hypercoagulability in the microvascular environment (7, 
8). Pathological changes in diabetes specific organs come together with cellular 
mechanisms affected by Covid-19. This increases the likelihood of a cytokine 
storm that will end in multiple organ failure and damage. Interleukin-6 (IL-6), 
fibronogen, ferritin, D-dimer, and C-reactive protein levels were found to be sig-
nificantly higher in individuals with diabetes infected with Covid-19 compared to 
non-diabetic individuals (7). Especially, diabetic individuals had very high serum 
lactate dehydrogenase (LDH), CRP, ferritin and D-dimer levels. In addition, low 
lymphocyte count and more common computer tomography (CT) findings stand 
out as an indicator of the poor prognosis of the disease (9). Adipocyte dysfuncti-
on and high-grade inflammation that occur with comorbidities such as diabetes, 
obesity, hypertension and ischemic heart disease lie behind the factors that lead to 
cytokine storm with Covid-19. These comorbidities are responsible for the high 
mortality. If comorbidities coexist with cytokine storm, mortality rates increase 
exponentially. The expression of angiotensin converting enzyme 2 (ACE2) dec-
reases in people with diabetes, and ACE2, which is found in many organs inclu-
ding the lungs, pancreas, kidneys, vascular system, and intestinal endothelium, 
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has important roles such as anti-inflammation and anti-oxidation (7). The physi-
ological condition of this enzyme, which is disrupted by diabetes mellitus, incre-
ases the risk of severe lung damage such as acute respiratory distress syndrome 
(acute respiratory distress syndrome, ARDS) in case of being infected with Co-
vid-19 (10). Previous studies on SARS have shown that it causes acute hypergly-
cemia by connecting to ACE2 and this situation is responsible for mortality. The 
ability of ACE2 to be expressed in the pancreas may cause the virus to enter the 
pancreatic islets, causing acute beta cell dysfunction, resulting in an acute hy-
perglycemic state (7, 11). There is a similar situation in Covid-19, where ACE2 
expression is intense in pancreatic islets as well as in the exocrine pancreas. This 
virus, which penetrates the pancreatic tissue, is highly likely to cause islet dama-
ge. It has been previously shown that SARS-CoV binds to ACE2 in pancreatic 
islet cells, damages them and possibly causes acute hyperglycemia (11). This su-
ggests that it contributes to increased mortality even in people without diabetes 
(11). The increase in pancreatic enzymes is considered as a supportive finding 
that this virus causes secondary DM (8, 12). 

Guo et al. (7), in their study in which they evaluated 24 patients, reported that 
a severe clinical picture occurred in terms of organ damage, inflammatory factors 
or hypercoagulability and worsened the prognosis in SARS-CoV-2 pneumonia 
patients with diabetes compared to patients without diabetes, whether or not there 
were other comorbidities. It is clear that people with diabetes are at high risk for 
Covid-19 infection and for disease-related medical complications. This suggests 
that more sensitivity should be exercised in diagnosis, treatment and follow-up 
for Covid-19 in approaching diabetic patients (13). During the pandemic period, 
many diabetic patients had to cancel their routine checks in diabetes clinics. This 
situation, together with the increased stress associated with social isolation and 
lack of physical activity, has paved the way for worsening glycemic and blood 
pressure control, which makes diabetic patients more susceptible to Covid-19 in-
fections (13).

Covid-19 and Diabetic Retinopathy
An average of 25% of registered diabetes patients worldwide have any degree 

of diabetic retinopathy (DR). DR is the most common, treatable, chronic compli-
cation of diabetes (14). It is responsible for approximately 12% of new one-year 
blindness in the US working population (20-74 years old) (14). The prevalence 
of DR varies mainly depending on whether the diabetes is due to insulin, and the 
age and duration of diabetes onset. More than 90% of all diabetics develop retino-
pathy at some point in their lives. It was found that diabetics have a 25-fold hig-
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her risk of blindness compared to non-diabetics (15). Covid-19’s challenge to the 
health community has delayed diagnosis and treatment efforts. While the disease 
destroyed respiratory functions, various ocular injuries were accompanied. Co-
vid-19 RNA virus could be detected in the tears of infected patients. It is known 
that the entry points of the ocular space cannot resist viral infections and serve 
as reservoirs. Clinically, Covid-19 has been associated with mild conjunctivitis, 
which may be the first and only symptom of the disease (16). Mild retinal chan-
ges such as hyperreflective lesions in the inner layers, cotton-wool spots, and mic-
ro-bleeds have also been reported on optical coherence tomography (OCT) (16). 
It is said to give severe ocular symptoms associated with the increased incidence 
of systemic diseases such as Covid-19, diabetes mellitus and Kawasaki disease 
(16). The prone position, invasive mechanical ventilation and exposure to various 
resistant bacteria lead to increased risk factors in patients receiving treatment in 
the intensive care unit. These effects lead to ocular surface disorders in the eye, 
secondary infections, and less commonly, ocular complications such as acute isc-
hemic optic neuropathy and increased intraocular pressure (16). The well known 
retinal toxic effects of hydroxychloroquine derivative drugs used in the treatment 
of Covid-19 are alarming. High-dose antimalarial agents used in the treatment 
of Covid-19 carry the risk of short-term retinal toxicity. Ocular side effects are 
frequently encountered in drugs such as Ritonavir-Lopinavir and many other dru-
gs such as interleukin-1, interleukin-6 and interferon inhibitors. In addition to all 
these treatment processes, we believe that retinopathies caused by diabetes mel-
litus will increase especially with curfews and limitation of movement. In healt-
hy individuals, a decrease in daily walking from 10,000 steps to 1,500 steps may 
lead to impaired insulin sensitivity and slowing of lipid metabolism, increased 
visceral fat and decreased lean body mass, and worsening cardiovascular perfor-
mance (17). As a result, it should be thought that it will have negative effects on 
public health such as worsening of the picture in newly diagnosed diabetes. It is 
also inevitable that the tendency towards ophthalmologists for eye complications 
due to diabetes during or after Covid-19 treatment is inevitable (17).

Covid-19 and Diabetic Neuropathy
It is seen in more than 50% of diabetic patients over the age of 60. It increa-

ses the formation of diabetic foot and foot ulceration 7 times. Neuropathic pains 
that are difficult to treat may occur. Motor, sensory or autonomic effects occur 
according to the damaged nerve function (18, 19, 20). Microvascular damage 
develops in the vascular structures supplying the nerve due to compression and 
blood flow is impaired. Damage occurs in the myelin sheath as a result of com-
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pression, edema and ischemia. While edema develops due to venous return in a 
mild compression, arterial ischemia develops if the degree of compression incre-
ases. Changes that occur as a result of nerve compression are directly related to 
the degree of pressure and the duration of the press. Prolonged or repeated comp-
ression may result in endothelial dysfunction, edema, inflammation, fibrosis and 
demyelination. Edema and fibrosis further increase the mechanical pressure. As 
a result of decreased myelinization, axonal conduction velocity decreases at the 
affected nerve level. Partial or complete block of nerve conduction may develop 
due to increased demyelination in the future. If the pressure is continuous, axonal 
degeneration may develop, that is, in the ongoing pressures, axolysis develops 
distally and wallerian degeneration is observed. In this case, the prognosis may 
be poor and recovery may take weeks or even months even if the pressure is re-
moved (21). Patients with diabetic neuropathy are more susceptible to compressi-
on because the accumulation of the glucose metabolite sorbitol causes endoneural 
edema. This enables neural damage to develop more easily (22). We believe that 
the Covid-19 pandemic will be more affected by the viral load of patients with 
diabetic neuropathy and will have adverse effects such as tissue failure. However, 
no new studies have been conducted on this subject yet. In the future, the effects 
of larger-scale covid-19 on patients with diabetic nephropathy should be inves-
tigated.

Covid-19 and Diabetic Foot
It is a more common complication of diabetes mellitus in men. Symptoms inc-

lude foot rash, common non-healing wounds and ulcers. The most feared compli-
cation of diabetic foot disease is amputation, which is 10-30 times more common 
in diabetic patients than in the general population. More than 80% of non-trau-
matic amputations constitute diabetes, 85% of which have foot ulcers (23, 24). 
Exposure to high blood sugar for a long time causes damage to the nerves and 
vessels, especially in the feet. In this way, the feeling of pain in the feet of di-
abetic patients decreases; the patient cannot realize the injuries. As a result of 
neuropathy, standing dryness and cracks in the skin occur. Patients who cannot 
sense heat cause severe burns while trying to warm their cold feet. As a result of 
damage to small and large vessels, the blood flow to the foot is reduced. All sorts 
of wounds on the foot become ulcerated; it gets better too late or not at all. The 
most important factors that cause ulcer development are ischemia and neuropat-
hy. The neuropathic foot is generally hot, dry, painless, and the ulcer is located on 
the toes. Foot veins are plump and pulse. Neuroischemic foot is characterized by 
cold, painful heel ulcers and absence of pulse. Atherosclerosis, which is promi-
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nent in diabetic cases, affects the distal peripheral arteries (20, 23). In addition to 
atherosclerosis, microvascular changes such as basement membrane thickening 
and increased capillary fragility, thromboses and endothelial dysfunction may 
also cause ischemia. The presence of ischemia is one of the main reasons that de-
lay the healing of the ulcer and increase the risk of amputation. Patients with dia-
betes mellitus are in the high risk group for Covid-19 pandemic (25). First of all, 
patients with diabetic foot have worse clinical pictures with increasing cytokine 
levels (interleukin-6, interleukin-10 and tumor necrosis factor-α) and Covid-19 
(26). Although cytokine changes and increases are observed in patients with dia-
betic foot ulcers, cytokine storm may occur (27, 28). Imbalance in pro-inflamma-
tory cytokines plays a role in the pathogenesis of Charcot osteoarthropathy and 
creates potential bidirectional relationships between Covid-19 and the diabetic 
foot (29). Neuropathy is the most important factor in the development of diabetic 
foot lesions and may reduce the inflammatory response to infections (28, 29, 30). 
In patients with diabetic foot, the combination of severe neuropathy with a condi-
tion of covid-19 infection may have an effect on the production of proinflamma-
tory cytokines. In addition, ischemia caused by peripheral artery disease is also 
important in the etiology of diabetic foot ulcers (31). It has also been reported that 
patients with severe ischemia cannot reach lower extremity infections with intra-
venous antibiotics (28). This adverse effect is also thought to be associated with 
other areas of infection due to atherosclerosis in patients with peripheral artery 
disease (31). Based on this idea, it is alarming to know that intravenous antibio-
tics used in the Covid-19 pandemic cannot reach their target area. In addition to 
all these negativities, the decrease in the daily activities of patients with shortness 
of breath helps the diabetic foot to be loaded and may contribute to faster healing 
rates of neuropathic ulcers. Although the idea of ​​a potential relationship between 
Covid-19 and the diabetic foot does not seem very attractive, at least in theory, 
it seems premature as to whether the pandemic will have any implications for 
wound healing and hence the diabetic foot (32, 33).

Covid-19 and Diabetic Nephropathy
In the structures called glomeruli in the kidneys, there are millions of capillary 

tangles, and the blood passing through these structures is constantly subjected to 
cleaning. In the purification process, useless molecules are excreted in the urine, 
while blood cells and necessary molecules are retained in the body. In diabetic 
patients, the function of the glomeruli deteriorates over the years as a result of 
continuous high blood sugar and damage to capillaries (34, 35). As a result, su-
gar and some proteins in the blood cannot be retained and become excreted in 
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urine. Small amounts of protein excretion with urine is called microalbuminuria 
(30-300 mg of albumin in 24 hour urine). When the disorder in the kidneys prog-
resses, blood urea rises and blood pressure rises (34). Swelling (edema) begins in 
the body and especially in the feet; the amount of urine decreases over time. Re-
cently, the patient has to survive with hemodialysis. Dialysis is a treatment that is 
both expensive and significantly restricts the user’s life.

Covid-19 morbidity and mortality increase in patients with diabetes and kid-
ney disease with unknown mechanisms. ACE2 is needed for Covid-19 to enter 
the cells. Since ACE2 is a susceptibility factor for infection, nephropathic kidney 
biopsies in diabetic nephropathy and how drugs alter ACE2 receptor expression 
in the kidneys are consistent with detecting ACE2 expression mainly in proximal 
tubular epithelial cells (PTEC). In a study, cell-specific localization was confir-
med by in situ hybridization (36). ACE2 expression levels were not altered in 
diabetic nephropathy due to exposure to renin angiotensin aldosterone system in-
hibitors. Inductive molecular network modules expressing ACE2 have also been 
identified in diabetic nephropathy, which is generally associated with viral entry, 
immune activation, and endomembrane reconstruction (36). The diabetic neph-
ropathy ACE2 modulator overlaps with patterns seen in cells infected with Co-
vid-19. Similar cellular orientations were detected in ACE2-positive PTEC obta-
ined from urine samples of 13 Covid-19 patients hospitalized, and an ACE2-core 
regulated PTEC expression program that could interact with Covid-19 infection 
processes was proposed (36). For this reason, no research has yet been done on 
Covid-19 receptor networks, whether there is a risk link between diabetic neph-
ropathy and therapeutic strategies. Viral entry plays an active role in the immu-
ne system, endomembrane organizations and RNA processing events. Since the 
ACE2-positive PTEC module for diabetic nephropathy overlaps with cell models 
infected with Covid-19, it is thought that it may reveal conditions that may result 
in tissue damage through diabetic nephropathy in severe cases.

The purpose of this book section is to prevent the negative conditions of Co-
vid-19 infection in complications caused by diabetes mellitus and to offer soluti-
ons. Covid-19 infection produces an inflammatory response with cytokine storm, 
and cytokines can induce insulin resistance and direct beta cell damage, leading 
to worsening of dysglycemia. A serious course and late recovery from SARS-
CoV infection in DM patients is an inference we have learned from the past. 
Now, Covid-19 shows serious symptoms with similarly increased risk of death 
in diabetics. Therefore, DM patients as well as the high-risk UDM group should 
implement isolation, social distancing, and personal hygiene safety measures to 
prevent morbidity and mortality.
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Result
Although Covid-19 is initially located in the respiratory system, it affects the 

cardiovascular system through ACE2 and the renin-angiotensin-aldosterone sys-
tem imbalance and causes adverse effects and causes problems such as endot-
helial dysfunction and microvascular damage. Additional studies are needed on 
these mechanisms. Can investigate ways to prevent myocardial disease. High 
troponin levels are significantly associated with fatal outcomes in patients with 
Covid-19. The mechanisms that cause myocardial damage are still not proven. 
Patients with cardiovascular disease have a worse prognosis when caught with 
Covid-19. Therefore, cardiovascular risks should be considered during the treat-
ment of Covid-19. In addition, while talking about the side effects of Covid-19 
drugs on the eye, we believe that eye complications due to diabetes during or af-
ter Covid-19 treatment will increase diabetic retinopathy. In diabetic neuropathy, 
we believe that the Covid-19 pandemic will be affected more at the rate of viral 
load and will have negative effects such as tissue failure. The reduction in daily 
activities in the diabetic foot helps less strain on the diabetic foot and may contri-
bute to faster healing rates of neuropathic ulcers. A potential relationship between 
Covid-19 and the diabetic foot seems premature as to whether the pandemic will 
have any implications for wound healing and hence the diabetic foot. It is possib-
le to talk about similar implications in diabetic nephropathy. There is a need for 
studies that will determine the risk link between Covid-19 receptor networks, dia-
betic nephropathy and therapeutic strategies. Since viral entry will play an active 
role in the immune system, endomembrane organizations and RNA processing 
events, we believe that in diabetic nephropathy, patients infected with Covid-19 
may result in tissue damage in severe cases. All these inferences have given us 
an idea to consider the possibilities of a negative picture between Covid-19 and 
diabetic complications and to open the door to new studies. It may be advisable 
for individuals with diabetes mellitus complications to be more careful about ad-
hering to Covid-19 pandemic measures.
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Introduction
Stigmatization can be defined as “a simplified, standardized image of some 

people’s shame in general by a community with a common sense of thought” 
(1,2).  In other words, stigmatization is the negative evaluation of a person or 
group as defective or disgraced based on characteristics such as mental illness, 
ethnic group, drug abuse, or physical inability (2–4). It is emphasized with stig-
matization that the person or group stigmatized is different, and because of this 
difference, many negative characteristics are attributed to the stigmatized people. 
Since early ages, stigmatization is a phenomenon that people are exposed to for 
many facts and situations. The stigmatization definition includes three elements 
of the social cognitive structure. These include negative emotional reactions 
about a minority group caused by the endorsement of stereotypes or negative be-
liefs, and prejudices held by many members of the social group, discrimination 
or behaviour motivated by these prejudices (5,6). As a result of both cognitive 
and emotional reactions, people who are stigmatized lose their position in soci-
ety and can no longer be in their old positions in it. In addition to the tendency of 
society to stay away from these people, it also wants to keep patients away from 
themselves and the society. As a result, patients are exposed to clear discrimina-
tion and exclusion.

Stigmatization Process
Stigmatization is a process that occurs as a result of many successive mental 

stages and the components of this process can be summarized as follows. First, 
stigmatization is often triggered by a person diagnosed with or labelled as a men-
tal illness. Labelling, on the other hand, brings stereotypes formed by prejudices 
to the agenda in the society (7–9). Second, stereotypes of how people with the 
disease are is a concept that determines the definitions that society has previously 
agreed on. The term of stereotype consists of combining the words “stereos” (ri-
gidity) and “tupos” (trace) in Latin and is used in the meaning of “never changing 
after it is formed” (7,9). Third, prejudices support stereotypes and together cause 
some emotional reactions as a result. As a result of prejudices that develop, feel-
ings of fear and anger are mostly fed to individuals with the disease. The indi-
vidual’s being considered dangerous is the main reason for fear. Anger is caused 
by the disturbance of the peace of the society, the need for help and care, the in-
terruption of work and the increase in the workload of other individuals (8,9). 
Fourth, emotions towards patients as a result of prejudices are generally fear and 
anger. The most important cause of fear, as one can easily guess, is the thought 
that patients are dangerous people. At the root of the anger is that patients are con-
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sidered as useless, incompetent and unable to take care of themselves, as well as 
being regarded as people who disturb the peace of society. As a result, sick people 
often cause anger and fear in society (8,10 Fifth, as a result of emotional and cog-
nitive reactions, individuals are exposed to a loss of status in the society. Society 
tends to both stay away from these individuals and isolate them from society. As 
a result of this attitude reflected in all areas of human relations, segregation or 
discrimination becomes inevitable (9,10) Sixth, discrimination is the deprivation 
of some basic rights and interests by individuals or groups in the society due to 
stigmatization and prejudice. Patients are exposed to many constraints in social 
life first and then they are excluded from society in concrete or figurative terms. 
Discrimination includes the processes of restricting, preventing and excluding 
patients from the society, starting from the situation of not wanting to be close 
and being against (11,12).

The concept of stigmatization is generally examined under three headings in 
the literature. Social stigmatization, self-stigmatization and structural discrimina-
tion (13,14).

Social stigmatization: It is the reaction of the society against a certain group 
or person based on assumptions that exists due to a certain characteristic (14).

Self-stigmatization: This concept, which is also called internalized stigmati-
zation, is the social stigmatizing attitude and prejudiced thoughts of stigmatized 
people (14). 

Structural discrimination: It is the systematic effect of social rules and reg-
ulations on individuals with mental illness (14).

COVID-19 and stigma
There is a long history of stigmatization in the conceptualization of the disease 

when the disease differs from the healthy one. Responses to diseases are shaped 
by their unpredictability and perceived infectiousness. Considering illnesses as 
both bad and personal responsibilities contributes to social stigmatization (15). 
Jones (16) states that the responses to epidemic diseases have become clear with 
the failure to recognize the seriousness of the problem at first, and then commu-
nity interventions based on moral and mechanical interpretations. For example, 
the severe acute respiratory syndrome (SARS) outbreak in China in 2002 caused 
global concern. Unfortunately, the fear caused by the epidemic has led to a lot 
of stigma (17). Although there were no associated SARS cases in the United 
States during this period, many citizens began to avoid Chinese-Americans in 
China and other Asian-American communities, including the Japanese, Korean 
and Vietnamese peoples. Because these groups were believed to be at greater risk 
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for the spread of SARS disease (18).
In December 2020, in the pneumonia epidemic, where the city of Wuhan 

in China is the center, pneumonia developing due to the newly defined SARS-
CoV-2 factor was defined as Coronavirus disease 2019 (COVID-19). It has been 
observed that the clinical findings of SARS-CoV-2 infection in hospitalized pa-
tients in Wuhan range from mild manifestations such as asymptomatic disease 
and mild upper respiratory tract infection to severe viral pneumonia accompanied 
by respiratory failure and may result in death (19,20). The outbreak of public he-
alth emergencies like COVID-19 is stressful times for people and communities. 
COVID-19 causes the death of many patients, pain due to loss, fear and anxiety, 
economic and psychological crises. Therefore, the fear, anxiety and uncertainty 
caused by the disease can lead to the emergence of social stigmatization against 
people, societies, places or objects (6,21)worries, and anxiety among individuals 
worldwide. The present study developed the Fear of COVID-19 Scale (FCV-19S. 
For the outbreak process, the most recent recommendations from WHO (Wor-
ld Health Organization) and CDC (Centers for Disease Control and Prevention) 
include promoting improved hygiene practices, ensuring that the most up-to-date 
and accurate information is available to the public, actively correcting misinfor-
mation, and most importantly, eliminating stigma, especially in countries where 
outbreaks occur (22). 

Social stigmatization in health is a negative relationship between a person 
or a group that shares certain characteristics and a certain disease. Social stig-
matization can mean that in times of epidemics, people are tagged, exposed to 
stereotypes, discriminated against, treated separately, and/or faced loss of status 
because of a perceived link to a disease (23). Such treatment can adversely affect 
those exposed to the disease and their caregivers, families, friends and commu-
nities. People who do not have the disease but share other characteristics with 
this group may also experience stigmatization. The current COVID-19 outbreak 
has caused social stigmatization and discriminatory behaviour against people of 
certain ethnic backgrounds and anyone thought to be in contact with the virus 
(23,24). For example, people have associated COVID-19 disease with a pop-
ulation or nationality, and everyone in the population or in that area has faced 
stigmatization and discrimination, whether they are at risk for the disease or not. 
People of Asian descent, people traveling, emergency responders or healthcare 
professionals are part of the discriminated group. In addition, patients diagnosed 
with COVID-19 experienced stigmatization during the period of quarantine and 
after being released from quarantine (18).

The level of stigmatization associated with COVID-19 is based on three main 
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factors: The disease being new and still not fully known, frequent fear and anx-
iety towards the unknown and this fear is easy to associate with “others” (25). 
When confusion, anxiety and fear among the people are fed by harmful stereo-
types, the severity of stigmatization takes on a different dimension. The stigma-
tization that occurs weakens social cohesion and drives people to social isolation 
independent of quarantine. It can cause more serious health problems and diffi-
culties in controlling the epidemic (26,27). 

Stigmatization can cause individuals to hide their illness symptoms, not be-
nefit from health services urgently, and not adopt healthy lifestyle behaviours in 
order to prevent discrimination (25). It is also possible to encounter situations 
such as health, education, denial of housing or employment, physical violence, 
etc. Accordingly, stigmatization hurts everyone in psychological and economic 
understanding by creating fear or anger towards other people. Thus, it becomes 
inevitable that stigmatization negatively affects the emotional and mental health 
of stigmatized groups and the communities they live in. Stopping stigmatization 
is important in making communities and community members resilient (27).

Studies conducted show clearly that the stigmatization and fear caused by in-
fectious diseases prevent elimination of disease spread (17,28). In this case, it is 
about trusting reliable health services and advice, showing empathy to affected 
individuals, understanding the disease, and taking effective, practical measures 
so that people can keep their loved ones safe. How we communicate about CO-
VID-19 is important to support people in taking effective action to help combat 
disease and avoid inciting fear and stigmatization. An environment should be cre-
ated in which the disease and its impact can be discussed and addressed openly, 
honestly and effectively (29).

Reducing Stigmatization in the COVID-19 Pandemic Period
First, while social distance is an important point in the spread of COVID-19, it 

must be prevented that physical distance increase marginalization, avoidance and 
maltreatment against people associated with COVID-19. In addition to maintai-
ning social distance during the pandemic period, it is important to give stigma-re-
ducing messages that are transformed into a continuous practice. Thus, empathy 
will be developed towards people who are infected with COVID-19 or who are at 
risk of transmission (30,31). 

Second, during the COVID-19 pandemic period, travel restrictions, curfews 
and quarantine are implemented in dozens of countries (18,32). These approaches 
help prevent the spread of COVID-19 and provide convenience to the healthcare 
system with increased intensity. Yet COVID-19 travel restrictions can also faci-
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litate stigmatization by reproducing the social construction of the disease as an 
occupation, which can strengthen social hierarchies and power inequalities - so-
metimes in authoritarian ways (32). The enforcement of travel bans, movement 
restrictions and quarantines can disproportionately affect already stigmatized per-
sons, including homeless persons (imprisoned persons, immigrants and refugees, 
and racial minorities) (6). COVID-19 may include education of public messaging 
and legal authorities on travel bans and quarantine, anti-stigmatization (6,32,33). 
In addition, UNAIDS recommends that instead of punishing COVID-19 for vio-
lating public health policies, approaches focus on empowering communities on 
their own and to protect each other’s health (33).

Third, misinformation and lack of awareness about COVID-19 needs to be 
addressed (34). While misinformation is the driver of fear and stigma, other un-
derlying facilitators cause stigmatization, and removal of false information and 
raising awareness should be considered in reducing stigma (35). Studies report 
that awareness and knowledge of COVID-19 is low and fear of the disease is high 
(17,36). In the period of the COVID-19 pandemic, potentially socioeconomical-
ly disadvantaged, racial minority groups at risk for disease, or people with more 
limited health literacy are considered at risk for disease and stigmatization. When 
the pandemic occurs, we need to take action to ensure that all citizens are ade-
quately informed of the seriousness of the threat, with great openness and atten-
tion to health literacy best practices, and to explain the specific steps that must be 
taken to avoid harm (37).

Fourth, we must involve those most affected by COVID-19 in developing 
stigma reduction strategies (27,38). For example, gender-based roles as family 
caregivers may increase women’s exposure to COVID-19 and may require a gen-
der-based analysis of the social and health effects of public health measures such 
as quarantine (38). Because of this, global and national strategic plans for CO-
VID-19 stigmatization must be grounded in strong gender analysis and must en-
sure meaningful participation of affected groups, including women and girls, in 
decision-making and implementation (39).

Healthcare professionals and communicators provide some general recom-
mendations against stigmatization in the COVID-19 pandemic process (27): 

	 Protecting the privacy and confidentiality of those who want to re-
ceive health services,
	Quickly sharing with the public that relations with products, peo-

ple and places are whether risky or not.
	Raising awareness about COVID-19 without increasing fear,
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	 Sharing accurate information about how the virus spreads,
	Taking measures against negative behaviours, including negative 

statements about groups of people on social media or exclusion of individ-
uals,
	Being careful about shared images and making sure that these im-

ages do not reinforce stereotypes,
	Communicating face-to-face with stigmatized groups through me-

dia channels including news and social media,
	Meeting the emerging need for social support of people who are 

concerned about friends or relatives in the affected areas.

Conclusion
The stigmatization that occurs weakens social cohesion and drives people to 

social isolation independent of quarantine. It can cause more serious health prob-
lems and difficulties in controlling the epidemic. Acordingly, by developing effe-
ctive behavioral and health education strategies and providing timely attention to 
the special needs of affected populations, we can limit stigmatization at the time 
of the COVID-19 pandemic.
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Leptospirosis is a zoonotic infection that affects over 150 mammalian species, 
caused by Leptospira spp. and is usually transmitted by direct contact through 
injured skin or mucosal membrane 1,2. In the spread of leptospirosis, renal carrier 
animals that carry microorganisms in their urine play a very important role. Lep-
tospira spp., which have both saprophytic and pathogenic species in nature, have 
a thin, spirally motile, hook-shaped morphology. Recent studies have shown that 
66 different species including more than 300 serovars have been identified for 
Leptospira. While Leptospira biflexa is a saprophytic species, Leptospira inter-
rogans, Leptospira kirschneri and Leptospira noguchii are important infectious 
agents3.

Various conventional and molecular techniques are used in the diagnosis of 
leptospirosis, with the most common being dark-field microscopy (DFM), micro-
agglutination test (MAT), culture, and polymerase chain reaction (PCR). Culture 
analysis is a method with high specificity and accepted as a reference when com-
bined with MAT. However, it takes a long process, such as eight weeks, and its 
sensitivity has been found to be low. Although direct DFM provides a rapid diag-
nosis, it requires experienced eyes and is also reported as “compatible spirochetes 
were seen”. MAT is a reference method that can only be carried out by reference 
laboratories since it is difficult to maintain the culture of Leptospira species2,4,5.

While molecular methods, such as PCR, PCR-based typing methods, pulsed-
field gel electrophoresis (PFGE), and sequencing were previously used as a com-
plementary approach to culture and serological testing, they are now seen as an 
important alternative to the  above-mentioned methods. A rapid diagnosis is espe-
cially important in the prognosis and treatment of leptospirosis. Considering the 
disadvantages of conventional methods, the most effective techniques in terms 
of rapid diagnosis are molecular methods. Although not cost-effective, molecu-
lar methods can detect the disease in the acute stage, can be used as confirmatory 
tests due to their higher sensitivity and specificity, and can provide epidemiolog-
ical data in surveillance studies6.

Molecular Identification Methods of Leptospira spp.

PCR
The PCR detection of Leptospira DNA dates back to 19897. PCR is a very val-

uable method as it can detect DNA in the first five to 10 days when the bacterial 
load is between 105 and 109 leptospires/L in the blood8. It has 90% sensitivity in 
dogs in the first five days of the disease. This method includes both traditional and 
real-time tests and is often used to detect pathogenic leptospiral serovars; howev-
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er, it cannot adequately distinguish between serogroups or serovars. Recent epi-
demiological studies have shown that the use of the PCR method is limited to the 
typing of Leptospira species3.. 

16S rRNA-PCR is a highly sensitive and specific method that targets the 16S 
ribosomal RNA subunit and distinguishes between pathogenic and saprophytic 
species. It can detect approximately 10 genome equivalents (GE)/mL of whole 
blood in the identification of L. interrogans and L. biflexa serovars. These ser-
ovars are distinguished by DNA sequencing or restriction fragment length poly-
morphism (RFLP)2,9. 

Sequence-based techniques have made significant contributions especially to 
Leptospira taxonomy and molecular epidemiology. 16S rDNA sequencing allows 
to classify Leptospira as nonpathogenic, pathogenic, and intermediate pathogenic 
species. However, the number of different nucleotides among some species is as 
low as two to three bases. One insertion/deletion and one base difference provide 
the distinction between L. interrogans and L. kirschneri 10,11.

The RFLP method can be used to distinguish between non-pathogenic and 
pathogenic strains at a lower cost than sequencing. ApoI enzyme is used in stud-
ies as a restriction enzyme2.

23S rRNA-PCR identifies 23 strains containing six pathogenic genospecies of 
Leptospira, and eight L. biflexa strains and signature sequences are determined to 
distinguish pathogens from saprophytes. This method is sensitive in detecting 200 
copies, with two copies of 23S rDNA corresponding to approximately 100 cells12.

flaB-PCR was developed for the identification of the flaB gene-encoding fla-
gellar protein found in Leptospira spp. Pathogenic and saprophytic differentiation 
is provided by different primers. The sensitivity of flaB-PCR has been estimated 
as 100 cells per ml of whole blood13.

LipL32-PCR targets the LipL32 surface protein gene region on pathogenic 
L. interrogans DNA. It can detect 100 bacteria per ml in plasma, serum or whole 
blood, and 0.7 GE in paraffin-embedded tissues2,14.

OmpL1-PCR can distinguish seven groups of L. interrogans (Intergroup A, 
Intergroup B, Borgpeter, Kirschneri, Santarosai, Noguchii, and Weilii) using spe-
cies-specific PCR primer sets. In pathogenic Leptospira strains, outer membrane 
proteins are the most important and highly conserved gene regions. Trans-mem-
brane outer membrane protein L1 is one of the most sensitive proteins for anti-
gen-antibody immune response2,15 .

lig-PCR targets the leptospiral immunoglobulin-like (lig) proteins. LigA and 
LigB proteins are adhesins that bind to fibronectin, collagen, laminin, and elastin 
and found only in pathogenic species. lig-PCR is sensitive to detection of 10 to 



73

107 copies when targeting the conserved regions of LigA and B. It has a sensitiv-
ity value that is very similar to 16S rRNA-PCR16.

gyrB-PCR is an alternative target to 16s rRNA-PCR. The DNA Gyrase Sub-
unit B gene has been successfully used for the identification of Leptospira spp. 
gyrB-PCR shows higher nucleotide/evolutionary divergence from 16rRNA-PCR, 
a highly sensitive method, if sequencing is performed after PCR17.

Molecular Typing Methods of Leptospira spp.
Leptospirosis is still recognized as an important zoonosis worldwide. Molec-

ular typing studies are essential to establish monitoring and outbreak surveillance 
systems aimed at characterizing human reported cases and agents in wild and do-
mestic animal populations, such as pigs, dogs, cattle, and rats. Serological typing 
methods provide only subspecies discrimination but cannot reveal the molecular 
characteristics of the isolates. For this purpose, many methods are used, includ-
ing ribotyping, southern blot hybridization, whole-genome analysis, sequenc-
ing of genes encoding rRNA, arbitrarily primed PCR (AP-PCR), random-
ly amplified polymorphic DNA (RAPD), multiple-locus variable-number 
tandem repeats analysis (MLVA), multi-locus sequence typing (MLST), pulsed 
field gel electrophoresis (PFGE), multispacer sequence typing (MST), and am-
plified fragment length polymorphisms (AFLP), CRISPR-Cas system, and 
whole-genome sequence typing (WGST) 5,18.

AP-PCR
This method classifies 48 Leptospira reference strains, including L. interro-

gans, L. Kirschneri, L. borgpetersenii, and L. santarosai, and has been reported to 
yield results consistent with 16S rRNA gene sequencing. The ability of AP-PCR 
to discriminate species has been validated by several studies18,19,20. The AP-PCR 
fingerprint analysis is a method that can be preferred in epidemiological studies 
due to its speed. It can be used to compare the DNA patterns of a large number of 
isolates and determine their geographic distribution. 

Primer selection is very important for accurate evaluations. In studies compar-
ing primers, it has been shown that the discrimination power of the M16 primer is 
suitable for AP-PCR21,22. However, it is not suitable for large-scale studies due to 
poor reproducibility and difficulty to compare inter-laboratory data.

RAPD
RAPD-PCR has been shown to be a useful technique in investigating the mo-

lecular epidemiology of leptospirosis. Many studies have shown that RAPD-
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PCR has the ability to distinguish between species and even serovar-level strains. 
However, it has only moderate repeatability. RAPD-PCR can be an alternative 
method for subtyping Leptospira isolates because it provides  very rapid results 
that are easy to interpret23.

PFGE
This method is based on the comparison of DNA patterns that are cut from 

the whole genome by restriction enzymes. The principle of this method is the cut 
of DNA isolated from bacteria embedded in agarose by restriction enzymes with 
a 5-6 base long recognition site. Then, polymorphic DNA patterns are separated 
to fragments in an electrical field in a mobile matrix gel based on movement ac-
cording to their molecular weight/size24. The NotI restriction enzyme is generally 
used in PFGE studies for the identification of Leptospira spp. The genome size of 
L. interrogans serovars varies between 3.96 and 4.62 Mb25. The switch time is set 
between 2-10 and 35-60 according to the genome size26,27.

PFGE is highly compatible with the MAT, which is the gold standard method. 
Providing similar results to MAT and having high discrimination power and re-
producibility, PFGE has also started to be considered as the gold standard among 
molecular typing methods. The use of PFGE has been shown to have excellent 
inter-laboratory reproducibility in the molecular typing of Leptospira serovars. 
This high reproducibility ensures inter-laboratory standardization and consisten-
cy in data. Due to this compatibility between laboratories, it provides the creation 
of databases and sharing of data internationally. PFGE is a very reliable method 
to investigate the molecular epidemiology of leptospirosis and identify potential 
new serovars and species.

Computer-based gel analyses allow to evaluate the clonal relationship be-
tween strains, compare data, and generate dendrograms. However, there is only 
limited data due to the labor intensive work schedule and time-consuming nature 
of the method16,28.

AFLP
In this method, genomic DNA is cut by different restriction enzymes. Subse-

quently, the cut fragments are amplified with primers matching adapters. Ampli-
cons are then separated on polyacrylamide gels and analyzed with various software. 

Although AFLP has been used in molecular typing, in particular for the ex-
amination of clonal relationship in epidemics, its use remains limited since it re-
quires large amounts of purified genomic DNA, labeled primers, and an automat-
ed DNA sequencer5,29,30.
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MLVA
Polymorphic tandem repeats, also called variable sequential repeats (VNTR), 

are commonly used for fingerprinting in many microorganisms. This easy-to-use, 
rapid, cost-effective, and highly discriminative method has a potential application 
in understanding the leptospiral molecular epidemiology. The L. interrogans ge-
nome contains short repeat DNA sequences with sequence motifs less than 100 
bp in length. These repeats are well suited for PCR-based polymorphism analy-
ses. 

In studies, the number of repeat regions is determined according to the size 
of amplicons, and the differences between the isolates are determined based on 
the number of repeat regions. The MLVA method is used for four pathogenic 
species: L. interrogans, L. santarosai, L. borgpetersenii, and L. kirschneri. In 
related studies, when MLVA was performed for L. interrogans, seven (VNTR-
4, VNTR-7, VNTR-9, VNTR-10, VNTR-11, VNTR-19, and VNTR-23) and six 
(V8, V27,V29, V30, V36, and V50) loci were targeted. In the MLVA method, the 
amplification process is performed in 90 cycles. Studies on L. kirschneri have fo-
cused on the VNTR-32, VNTR-33 and VNTR-42 loci. The primers of the VNTR-
4, VNTR-7, VNTR-10, VNTR-Lb4, and VNTR-Lb5 loci are used for seven se-
rogroups (Icterohaemorrhagiae, Canicola, Pomona, Grippotyphosa, Autumnalis, 
Sejroe, and Ballum)31,32,33.

MLVA is capable of distinguishing serovars belonging to pathogenic Leptos-
pira species. Epidemiological studies examine the stability and geographic dis-
tribution of these repeat sequences over time. With computer-based programs 
similar to the PFGE system, data exchange between laboratories, geographic dis-
tribution, and differences can be determined. The most important advantage of 
MLVA over PFGE is that it can be undertaken using samples without the need for 
culture16,32,34.

CRISPR-Cas System
This is known as an immune system against bacteriophages and plasmids and 

consists of the CRISPR-associated (Cas) protein and the clustered regularly inter-
spaced short palindromic repeat (CRISPR) sequence. In the CRISPR-Cas system, 
Cas proteins target foreign nucleic acids and protect bacteria from mobile genetic 
elements. The CRISPR-Cas system is only found in pathogenic and intermediate 
pathogenic Leptospira species.

In studies conducted, the diversity of the CRISPR-Cas system has been de-
termined in 41 Leptospira genomes. There are usually two different types of the 
CRISPR-Cas system (subtype I-B and subtype I-E) in pathogenic strains. When 
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the subtype I-B spacer sequence and content in L. interrogans were examined, it 
was preserved at the serovar level and hypervariable at the serotype level. There-
fore, the CRISPR-Cas system is a very useful method in the genotyping of the L. 
interrogans strain and differentiation of its serotypes35,36.

MLST
MLST consists of a sequence analysis of a variety of housekeeping genes, but 

its discrimination is high since it also detects synonymous mutations. It is gen-
erally characterized by the sequencing of the 450-550 bases region of six to 10 
housekeeping genes. The allele number of each locus is determined, and the al-
lelic profile or sequence type (ST) is created based on the combination of alleles 
at all loci. The use of large numbers of housekeeping genes prevents misinterpre-
tation due to the horizontal DNA transfer common in Leptospira. 

Three MLST schemes are loaded in the pubmlst.org database: N7LMLST, 
R7L-MLST, and MLST scheme 6. Seven loci of MLST (R7L-MLST) have high 
discriminatory power, describing 90 of the 96 STs generated. The R7L-MLST 
scheme includes housekeeping gene loci, namely adk (adenylate kinase), glmU 
(UDP-N-acetylglucosamine pyrophosphorylase), icdA (isocitrate dehydroge-
nase), lipL32 (outer membrane lipoprotein LipL32), lipL41 (outer membrane 
lipoprotein LipL41), mreA (rod-shape-determining protein rodA), and pntA 
(NADP transhydrogenase subunit alpha). 

Determining STs allows not only an epidemiological analysis but also the defi-
nition of the serogroups. The most important limitation of MLST is the low se-
quence variation in housekeeping genes for some species. For example, Pomona 
and Canicola strains cannot be distinguished by the MLST method. However, this 
discrimination can be achieved when MLVA is added to the MLST data5,35,37,38.

Some studies aimed to increase the discrimination power of MLST through 
modifications. In the core genome MLST, the method is applied to a higher num-
ber of genes of the core genome, reaching 500. Similarly, a fixed number of ge-
nome loci are examined, and an allele numbering system is created and evaluated 
using various software. It can be used very effectively to investigate epidemiolog-
ical relationship and surveillance analysis39.

MST
This is a simple method that uses PCR and sequencing methods together. MST 

is based on comparing the nucleotide sequences of several intergenic sites. Dif-
ferences in spacers that are less exposed to selection pressure than coding genes 
are examined. MST has high discrimination and reproducibility, and can describe 
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phylogeographic lineages.
In addition to identifying the L. interrogans serogroup and Icterohaemorrha-

giae and Copenhagen serovars, MST has been shown to reveal differences at 
the strain level; therefore, it has excellent potential in epidemiological applica-
tions40,41,42.

WGST
With the development of technology and software and the decrease in costs, it 

has now become possible to perform whole-genome analyses providing complete 
genetic data. However, the probability of error increases in the interpretation and 
statistical evaluation of large data.

WGST is very suitable for the determination of geographic differences, bio-
logical diversity, host adaptation of Leptospira spp., and comparative analysis of 
the genome of serovars. Studies on WGST have determined that L. interrogans 
and L. borgpetersenii genomes have approximately 3,400 and 2,800 protein-en-
coding genes, respectively, of which 656 are pathogen-specific. Many of these 
genes (59%) are considered to indicate the existence of pathogenic mechanisms, 
and their roles are known. It has been found that strains with a shortening of their 
genome in the evolutionary process increase host dependency to survive in differ-
ent environmental conditions5,35,43,44.

Consequently, today, conventional methods are being gradually replaced by 
molecular level studies. Molecular methods used for diagnosis and typing of lep-
tospirosis can also provide information on prognosis and surveillance, and the 
correct management and treatment of the disease can be successfully performed.
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PREFACE
Hemoroidal disease is a very common medical problem. It is estimated that 

half of the population has the hemorroidal symptoms. The symptoms of hemor-
roidal disease are very common and require elimination of other anorectal pathol-
ogies especially tumors.

Patients generally prefer using medications by themselves which can cause 
diagnostic errors. Contributing factors for increased incidence of symptomatic 
hemorrhoids include conditions that elevate intra-abdominal pressure such as 
pregnancy and straining, or those that weaken supporting tissue.

The management of hemorroidal disease includes medical treatment, dietary 
regulation, local procedures, mucosal fixation techniques, or excision surgery.

Nowadays, there are lots of new technologies which give us to provide wide 
range of treatment modalities according to patients’ clinical situations.
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MANAGEMENT OF HEMORRHOIDAL DISEASE

Hemoroidal disease is a very common medical problem. It is estimated that 
half of the population has the hemorroidal symptoms. The symptoms of hemor-
roidal disease are very common and require elimination of other anorectal pathol-
ogies especially tumors.

Patients generally prefer using medications by themselves which can cause 
diagnostic errors 1. Contributing factors for increased incidence of symptomat-
ic hemorrhoids include conditions that elevate intra-abdominal pressure such as 
pregnancy and straining, or those that weaken supporting tissue 2.

The management of hemorroidal disease includes medical treatment, dietary 
regulation, local procedures, mucosal fixation techniques, or excision surgery.

Hemorrhoidal disease is requiring surgical management in approximately 
10% of cases. Despite its long history and high prevalence, we are still trying to 
identify the best treatment. Earlier surgical approaches were soon abandoned and 
now only detain an historic significance. For long, proctologists have given their 
preference to hemorrhoidectomy that was gradually perfected through the years. 
The true innovation came in 1937, with the famous Milligan-Morgan hemor-
rhoidectomy, still one of the leading interventions for treatment of hemorrhoids. 
Less fortune encountered alternative techniques, such as the Whitehead hemor-
rhoidectomy, and closed and semi-closed techniques. Later on, the advent of a 
new concept of the pathogenesis of hemorrhoidal disease has brought to the de-
velopment of stapled prolassectomy techniques. This approach has encountered 
both supporters and detractors between the experts in this field and has received 
a strong impulse by the emerging trend towards “day-surgery”. Today the search 
for the best surgical technique for hemorrhoidal disease is far from being over 
and witnesses the introduction of new techniques for hemorrhoidal dissection. 
The choice of the best strategy remains in the hands of the clinician in the modern 
conception of tailored surgery1 .

In the healthy body, hemorrhoids contribute to continence by enhancing anal 
closure, and therefore treatment that includes the excision of hemorrhoidal tissue 
should be avoided or should be the treatment of last resort, because of the risk 
of secondary fecal incontinence. In addition, complications such as secondary 
bleeding, anal sphincter injury, and stenosis may occur after invasive surgery2,3. 
The treatment of hemorrhoids should focus on eliminating the symptoms and 
minimizing postoperative pain, complications, and recurrences. Against this 
back ground, noninvasive surgical treatments of hemorrhoids have shown great 
advances in recent years. Multiple techniques are now available. Rubber band 
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ligation (RBL), sclerotherapy, and infrared coagulation are the most common, 
but other techniques are also employed: cryosurgery, bipolar diathermy, laser 
coagulation, the Ultroid (Ulterior Technologies, Tampa, FL, USA) approach, 
and anal dilatation. As noted in recent reviews, each of the above methodolo-
gies has its advocates, and there is no perfect technique. Randomized controlled 
trials have compared each method with some others, but there is no overarching 
study that has compared all the techniques with each other 4,5.

DEFINITION                                                                                                                      
Hemorrhoids is a very common anorectal disease defined as the symptomatic 

enlargement and/or distal displacement of anal cushions, which are prominences 
of anal mucosa formed by loose connective tissue, smooth muscle, arterial and 
venous vessels6.

Hemorrhoids are two distinct vascular structures: the internal hemorrhoidal 
plexus, which is submucosal, and the external hemorrhoidal plexus, which is sub-
cutaneous. 

The term internal hemorrhoids is used above all in relation to the internal 
plexus.

Hemorrhoids are normal anatomical structures1. 
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ANATOMY 

ANAL CANAL

It is the final part of digestive tract which passes through the perineum. It 
measures 3 to 4 cm. The anal canal is divided into two part by the dentate line ( 
or pectinate line), situated at the juntion of the lower 1/3 and middle 1/3, and runs 
obliquely upwards and backwards. 

Diagram 1: Orientation of anal canal.

The mucosa of the anal canal below the dentate line forms the pecten, powe-
wrfully adherent to deep layers by virtue of the presence of Parks’ ligament. 
Above, the mucosa is raised in longitudinal folds, the rectal columns or columns 
of Morgagni, which cover the internal hemorrhoidal plexus.

ANAL SPHINCTER
The mucosa of the anal canal is surrounded by two cylindirical cuffs. The fist 

internal cylinder is internal sphincter which results from thickening and from 
downward prolongation of the internal circular muscle layer of the rectum. The 
external cylinder is formed by the external sphincter which is continuity above 
with the pelvic floor ( puborectalis) and a subcutaneous superficial band.
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In the lithotomy position, the subcutaneous band is reflected at the peryphery 
of the margin, the lower edge of the internal sphincter then lying close proximity 
to the skin. The finger feels the intersphincteric grooves which separate the inter-
nal sphincter from the subcutaneous band of the external sphincter. This forms 
the intersphinteric space. It is occupied by the conjoined longitudinal muscle, 
with fibers from puborectalis and from the longitudinal muscle of the rectum. 
This fibromuscular complex passes under the internal sphincter to form Parks’ 
ligament which adheres to pecten.

INTERNAL HEMORRHOIDS 

Internal hemorrhoids are blood cavities. They are lined by venous endotheli-
um or by a capillary wall (photo 1) . 

Photo 1: Blood pools of hemorrhoids (Histopathologic changes in advanced 
hemorrhoids )
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Furthermore, arteiovenous anastomoses exist within hemorrhoids, giving the 
tissue cavernous type appearance. 

Internal hemorrhoids are surrounded by non glandular transitional or 
non-keratinized squamous epithelium. 

This vascular tissue is held in place above Parks’ ligament, by musculocon-
nective fibers, a true suspensory ligament, arising from the submucosae ani, from 
the in the internal sphincter and from the conjoined longitudinal muscle.

EXTERNAL HEMORRHOIDAL PLEXUS 
This consists of small subcutaneous veins which drain the margin of the anus. 

They are situated in the immediate proximity of the subcutaneous band of the ex-
ternal sphincter.

They are located in the marginal space.

 Diagram 2: Saggital section of anal canal.
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BLOOD SUPPLY OF HEMORRHOIDS 

Diagram 3: Anatomy of anorectal vasculature2

The rectum and anal canal are supplied by 3 arteries:
1. Superior rectal artery; terminal branch of the inferior mesenteric artery
2. Middle rectal artery; arising from the internal iliac artery
3. Inferior rectal artery; arising from the pudental artery.
Extensive anastomoses exist between them. Arterial flow in the internal hem-

orrhoids is eesentially of submucosal origin and comes from the superior rectal 
artery.
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Diagram 4: Venous drainage rectum and hemorrhoids

Veins are satellite to arteries and have identical names. Internal hemorrhoids 
drain into; 

superior rectal vein, which finally drain into portal vein,
The middle rectal vein drain into inferior vena cava.
Internal hemorrhoids are anatomical portocaval anastomoses.
The inferior rectal vein arises from external subcutaneous plexus. A fine sub-

mucosal vascular system forms a commucation between internal and external 
hemorrhoidal plexi.

NERVE SUPPLY 
The dentate line separates the internal and external hemorrhoidal plexus. It is 

an important landmark because it serves as a guide to the site where the sesation 
of pain is perceived. Pain is not perceived 1 to 2 cm above the dentate line. 

PATHOPHYSIOLOGY OF HEMORRHOIDS 
Hemorrhoids are normal structures. They become pathological if symptoms 

occur. 
It is currently thought that the cushion arrangement of hemorrhoidal tisuue 

enables it to ensure fine occlusion of the anal canal and thus to play role in con-
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tinence. The vascular component enables hemorrhoids to adjust and adapt to the 
size of anal canal.

PATHOGENESIS
The exact pathophysiology of symptomatic hemorrhoid disease is poorly un-

derstood. Previous theories of hemorrhoids as anorectal varices are now obsolute 
as shown by Goenka et al, patients with portal hypertension and varices do not 
have an increased incidence of hemorrhoids 7. Currently, the theory of sliding 
anal canal lining, which proposes that hemorrhoids occur when the supporting 
tissues of the anal cushions deteriorate, is more widely accepted. Advancing age 
and activities such as strenuous lifting, straining with defecation, and prolonged 
sitting are thought to contribute to this process. Hemorrhoids are therefore the 
pathological term to describe the abnormal downward displacement of the anal 
cushions causing venous dilatation5. On histopathological examination, changes 
seen in the anal cushions include abnormal venous dilatation, vascular thrombo-
sis, degenerative process in the collagen fibers and fibroelastic tissues, and dis-
tortion and rupture of the anal subepithelial muscle. In severe cases, a prominent 
inflammatory reaction involving the vascular wall and surrounding connective 
tissue has been associated with mucosal ulceration, ischemia, and thrombosis8. 

There are several mechanism to explain the onset of hemorrhoidal disease. 

 Diagram 5: Pathophysiology of hemorrhoids2
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Mechanical theory
The musc ulofibroelastic tisuue supporting internal hemorrhoids and holding 

them in place tends to degenerate with age. Abnormal laxity of the means of fixa-
tion of hemorrhoids which are no longer firmly attached to the deep layers 

This laxity results in the greater mobility of hemorrhoids, which can then 
move when the intrarectal pressure tends to increase ( constipation). At the maxi-
mum point the suspensory ligament and Parks’ ligament are ruptured and internal 
hemorrhoids permanently prolapsed at the anal verge. 

Laxity of support tissues also enables distension of the vascular component 
and cause increase in the size of hemorrhoids.

Mobilization and distension of hemorrhoids result in fragilization of the mu-
cosa covering the hemorrhoids which cause bleeding of hemorrhoids. 

Genetic determination of deterioration of the support tissues of internal hem-
orrhoids would offer an explanation of the high incidence of hemorrhoidal disase 
in certain families. 

Hemodynamic theory
The pathogenesis of internal hemorrhoids involves three vascular structures: 

veins, arteries, and arteriovenous shunts. They are implicated to some extent in 
the onset of the disease and its symptoms.

a. Role of venous circulation
Internal hemorrhoids may be caused by a backflow of venous blood. This 

backflow could be result of increased intraabdominal pressure ( pregnancy, 
straining of stools).

Portal hypertension is a more theoretical cause. Lots of studies have failed to 
demonstrate any increase in the incidence of hemorrhoids in patients suffering 
from portal hypertension.

The distension of hemorrhoids could be enhanced by vascular stasis second-
ary to impaired venous return:

by mechanical obstruction: difficult defecation and persistence of fecesin the 
rectal ampulla.

by functional obstruction: defect in venous drainage due to failure of internal 
sphincter to relax during defecation

b. Role of arterial circulation
An incrase in blood flow in the splanchnic territory, affecting the inferior mes-

enteric artery, could cause dilatation of internal hemorrhoids. Postprandial hem-
orrhoidal symtoms are attributed to this by certain authors.

c. Role of arteiovenous shunts
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 Diagram 6: Role of atreiovenous shunts 1. Opening of aretiovenous shunts 
2. contraction of precapillary sphincter.

Hypothetically existence of the precapillary sphinvter capable of reacting to 
hormonal or neurophysiological stimuli is compatible with this hypothesis and 
could be an explanation for the fluctuating nature of the manifestations of hemor-
rhoids. No definitely confirmed mechanisms have been demonstrated up to now 
on the basis of what can be found in the literature. 

Sphincter factors
Several types of abnormality have been shown by anorectal manometry in 

patients suffering from hemorrhoidal disease. The main finding is increase in the 
resting pressure of anal canal. 

This raising in pressure appears to be more in relation wtih filling of hemor-
rhoids than to any increase in sphincter activity. This spasticity disappears after 
hemorrhoidectomy.

Finally, there is no unanimous theory exists to explain the onset of patholog-
ical internal hemorrhoids. The various theories are not mutually exclusive and is 
reasonable to assume that the pathophysiology of internal hemorrhoids dost not 
involve one single factor only 1.
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FACTORS TRIGGERING HEMORRHOIDAL SYMPTOMS
The mechasnisms described before enable understanding of the formation of 

pathological hemorrhoids. 
Certain triggering factors are well defined. 
. Disturbances of intestinal function (constipation, diarrhea) 
. Difficulties in emptying the rectum
. Pregnancy, labor
. Local medications (suppositories, enema) 
Other suggested factors
. Menstruation
. Sedentary life style
. Sports (horseback riding, cycling, diving) 
. Alcohol
. Spices
Summary of Different Concepts Regarding the Pathophysiology of Hemor-

rhoids and Related Therapeutic Approaches

Concept Short description Therapeutic approach
Sliding anal cushions 
(loss of fixation network)

Hemorrhoids develop when the 
supporting tissues of anal cus-
hions disintegrate or deteriorate

Rubber band ligation, plication of 
hemorrhoids, hemorrhoidectomy

Vascular abnormality The high arterial blood flow 
and venous hypertension of 
anorectal vascular plexus and/
or structural changes of anore-
ctal vasculature lead to the for-
mation of hemorrhoids

Oral or topical phlebotonics, injec-
tion sclerotherapy, laser treatment, 
Doppler-guided hemorrhoidal ar-
tery ligation

Rectal redundancy Prolapsing hemorrhoids are as-
sociated with an internal rectal 
prolapse

Stapled hemorrhoidopexy or proce-
dure for prolapse and hemorrhoids

An increased pressure on 
anorectal vascular plexus

An increased pressure on ano-
rectal vascular plexus results in 
the development of hemorrhoi-
ds or aggravates the symptoms 
of hemorrhoids

Table 1:  Summary of Different Concepts Regarding the Pathophysiology of 
Hemorrhoids and Related Therapeutic Approaches 9
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ANORECTAL EXAMINATION AND THE DIAGNOSIS OF INTER-
NAL HEMORRHOIDAL DISEASE

Proctological examination is well tolerated by patients if performed gently 
and if it is explained in advance, with mention being made of its succesisve phas-
es. It is important to be able to convince the patient, notably because this exami-
nation is irreplaceable. Colonoscopy or rectosigmodoscopycannot take its place 
since they do not provide a view of this region.

The diagnosis of hemorrhoids pure clinical, the same applying to a wide range 
of proctological diseases. 

CLINICAL PRESENTATION
The diagnosis of hemorrhoids is made by patients in general, but any anorectal 

symptomatology is synonymous with hemorrhoids. Statements by the patients do not 
suffice to make the diagnosis. It is essential to specifically define the presenting symp-
toms of the patient in order to detect any possible abnormalities which could not be 
related to hemorrhoids. 

Bleeding:
It is estimated thet 10% of an adult population has minimal anal bleeding. This 

bleeding is due to hemorrhoids 70 to 80 % of cases, and 15 % of cases to a fis-
sure. Thus, in the majority of the cases, the origin of anal bleeding is confirmed 
by clinical examination.

Investigation of the colon ( barium enema, flexible sigmoidoscopy or colonos-
copy) is necessary only to eliminate other causes of bleeding. 

Children Adults Elderly people
Meckel’s diverticulum Inflammatory bowel disease Diverticular disease
Juvenil polyps Adenamatous polyps Angiodysplasia
Inflammatory bowel disease Carcinoma

Arteriovenous malformations
Small intestinal neoplasia
Hereditary telangiectasia
Infective colitis
Hemorrhoids
Solitary rectal ulcer
Anal fissure

Table 2: Causes of rectal bleeding
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Hemorrhoidal bleeding is typically associated with defecation consisting of 
bright red blood, separate from stools and often dripping immediately after defe-
cation. Blood is sometimes streaked on the stool. More rarely, blood has stagnat-
ed in the rectum and the presence of clots and of dark red blood is then possible. 

The extent of bleeding varies considerably. There may merely be bleeding vis-
ible on toilet paper or, on the contrary, it may spatter the toilet bowl.

In all cases, it is essential to eliminate any other cause of bleeding, and tumors 
in particular, before attributing bleeding to hemorrhoids. 

Pain:
The type of pain must be defined, with its acute or chronic nature and the 

changes which occur in it at the time of rectal emptying.
Internal hemorrhoids are not usually painful. When pain is the chief com-

plaint, another source should be sought.
Internal hermorrhoids are painful if they are associated with:
. a thrombosed perianal varyx
. a fissure
. thrombosed hemorrhoidal prolapse
. an internal thrombosis

Painless Painful
Internal hemorrhoids Thrombosed external hemorrhoids
Anal fistula Mixed hemorrhoids
Polyps ( anal or rectal) Anal fissure
Early cancer Anal trauma
Radiation telangiectasia Advanced cancer
Kaposi sarcoma Rectal abscess
Solitary rectal ulcer syndrome Anal warts
Rectal varices Rectal prolapse
Postsurgical anastomotic ulcer Proctitis ani
Postpolipectomy ulcer Proctitis or colitis

Table 3: Causes of rectal pain and painless pathologies

Swelling and prolapse:
Mobilization of internal hemorrhoids and their exteriorization at the anal 

verge may be felt by the patient. The latter describes the development of a mass 
at the time of defecation: prolapse. 

It is sometimes associated with feeling of discomfort, described as a desire to def-
ecate, feeling of fullness in the perineum or anus, or heaviness. Pain may occur if pa-
tients strain excessively, but another cause should the be sought, in particular a fissure.
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Patients may also merely describe a feeling of swelling or heavinessduring 
rectal emtying. 

Patients may finally describe a permanent swelling at the anal verge. This may 
be due to prolapsed hemorrhoids. 

Swellings of the anal canal:
acute      thrombosed external hemorrhoids

                   abscess
chronic                   condyloma 

                  tags
                  carcinoma

Prolapse:
 hemorrhoids
 rectal prolapse
 anal tumors
 hypertrophic anal papilla
 rectal tumors 

Table 4: Swelling and prolapses of the anal canal

Discharge: 
In the cases of hemoorhoids, it involves a watery or mucoid discharge. It may 

be responsible merely for a feeling of dampnessat the anal verge, or a discharge 
staining clothing. 

It occurs in the presence of prolapsed hemorrhoids, even when intermittant. 

. Watery:       - hemorrhoids
                - total prolapse of rectum
                - mucosal prolapse
                - condyloma
                - eczema
                - fissure
                - carcinoma
                - inadequate hygiene
                - villous adenoma
                - irritable bowel syndrome
                - solitary rectal ulcer
                - inflammatory bowel disease
. Purulent:     - abscess
                  - fistula
                  - fissure ( infected ) 
                  - hidradenitis 
                  - furuncle
                  - inflammatory bowel disease
                  - sexually transmitted disease
. Fecal:           - inadequate hygiene
                  - fecal incontinence

Table 4: Causes of anal discharge
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Pruritus ani:
This is an extremely frequent symptom. Pruritus may occur during hemorrhoidal 

disease. It is usually associated with prolapse and discharge, which favor local mac-
eration. Othet then tis situation, pruritus is no connected with hemorrhoids.

The cause of pruritus ani are listed:
                                                                                                                              

Infections . parasites
. Bacxterial infections ( group A, beta-hemolytic streptococcus, Stap-
hylococcus aureus)
. Fungal infections (particularly Candida )
. Sexually transmitted diseases ( condyloma, herpes, syphilis, gonor-
rhea) 

Fecal soiling . Encopresis
. Incontinence ( usually post anorectal or bowel surgeries) 
. Chronic diarrhea
. Poor hygiene
. Transient internal relaxation of the anal canal sphincter
. Anatomic abnormalities (e.g. proplapsed internal hemorrhoids, rec-
tal prolapse )

Local irritation . excessive use of soap and detergents
. use of local creams and medications

Dietary agents . coffee 
. cola
. beer 
. tomatoes
. chocolate
. tea
. citrus fruits
. milk

Anorectal disease . abcess
. fistula
. fissure
. dermatologic disease
. psoriasis
. contact dermatitis
. atopic dermatitis
. hydradenitis suppurativa
. paget disease

Systemic disease . Diabetes
. Hepatic disease
. Leukemia
. thyroid disorder
. psychological disorders

Other . chemotherapy

Table 5: Causes of pruritus ani
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Fecal incontinence
It is a more common symptom than might be suspected on the basis presenting 

symptomatology.
It has been found more than 11-15 % of an adult population living at home 10.
It is not directly related with hemorrhoids. It is essential to seek it out since pa-

tients may not complain of its spontaneously. Its presence indicates the the need 
for caution concerning indications for surgery hemorrhoidectomy may worsen it 
in the presence of pelvic floor diseaseor of previous surgery.

Disturbances of rectal emptying and intestinal function
Bowel habits must be accurately defined and analayzed. Correction of distur-

bances in intestinal function ( constipation in particular ) and of difficult rectal 
emptying is the first stage of any treatment of hemorrhoids.

STAGING OF HEMORRHOIDS
It is possible to grade hemorrhoids on the basis of findings by this clinical ex-

amination.

 
Table 6: Grading of hemorrhoids
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EXTERNAL HEMORRHOIDAL THROMBOSIS (EHT)
It is extremely common condition. It is due to formation of a clot in one of the 

veins of the subcutaneous perianal plexus, still referred to as the external hemor-
rhoidal plexus.

It is located under the epidermis of the anal verge.
Pathology takes the form only of thrombosis. Thrombosis may affect the en-

tire circumference of the anal verge, but most often causes a hemispherical swell-
ing at one point on the anal verge. 

Photo 2: External thrombosed hemorrhoid (EHT) 

PATHOPHYSIOLOGY 
The pathophysiology of external hemorrhoids is not fully elucidated. During ob-

structed defecation and constipation with straining at stool, increased local venous 
pressure could lead to mechanical impairment of venous return, thereby possible 
favoring dilatation of the external hemorrhoidal plexuses and the onset of an EHT1.

Apart from constipation, other situations accompanied by increased intarab-
dominal pressure (pregnancy, labor ) alseo classically favor the onset of an EHT.

Symptoms
Typically, the patient presents with pain in the form tension, of sudden onset 
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and recent onset, located at the margin of the anus. 
This pain, typically very severe, is permanent, nonpulsatile, and not chronical-

ly related to defecation as in the case of anal fissure.
This pain is concomittant wtih the onset of painful and tender swelling of the 

anal verge. This is a single irreducible swelling, accompanied by neither dis-
charge nor bleeding.

Ther is no relation between the size of the swelling and the severity of pain, 
which may be very intense and virtually intolerable, or on the contrary only very 
slight.

OUTCOME
Immediate: The outcome is spontanously favorable, pain disappearing in 2 to 

7 days. Swelling of hemorrhoids goes down within 1 to 6 weeks.
Thrombosis may necrose and spontaneous bleeding is responsible for imme-

diate relief of symptoms. 
Late: External hemorrhoidal thrombosis may leave late skin sequelae in the 

form of skin tags. These painless skin folds are often improperly referred to as 
external hemorrhoids. 

TREATMENT 

Excision of external hemorrhoid

Diagram 7: Excision of external hemorrhoid
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After local anesthesia by intra- and perithrombotic infiltration of an anesthet-
ic, either the thrombosis is incised vertically, enabling evacuation of the clot, or 
the entire swelling is excised.

Excision of EHT is patricularly indicated in the presence of a painful and vis-
ible thrombus, or where there is persistent swelling.

TREATMENT OF INTERNAL HEMORRHOIDS 

PRINCIPLES OF TREATMENT 
Normal anatomical structures, internal hemorrhoids should be treated only if 

they are responsible for adverse manifestations 1.
The demand for treatment should come from the patients themselves, and this 

is an important point to be taken into account.
Hemorrhoidal disease is benign, with no mortality associated with it, this is 

not necessarily applying to treatment and in particular when surgical.
Hemorrhoids have a physiological role in continence, notably of flatus and of 

liquids. 
Treatment must leave anatomical structures as intact as possible. 
It is only in the case of failure of medical and instrumental treatment methods 

that the removal of actual hemorrhoid tissue should be envisaged 1.
The aim of treatment is to influence the mobilization of hemorrhoids and fra-

gilization of mucosa.

1. Medical teratment 
Medical treatment is always indicated. It is adjusted in terms of the extent of 

pain, size of thrombosis, and underlying condition ( pregnant or breastfeeding 
women in particular) .

It includes:
. warm sitz baths
. standard analgesics ( paracetamol ) 
. topical anti-inflammatory agents, containing a corticosteroid in some in-

stances
. oral anti-inflammatory drugs 
In all cases, such treatment must be accompanied by regularization of intesti-

nal function.
Such treatment is indicated in the following situations:
. relatively painless thrombosis of moderate size,
. thrombosis accompanied by edema.
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Regularization of intestinal funciton and of defecation:
This is the basic treatment for hemorrhoidal disease. It is possible to influence 

the volume and degree of hydration of feces.
A wide range of laxatives can be suggested:
. bran,
. mucilages,
. liquid paraffin,
. nonabsorbable sugars ( lactulose).
General dietary advice:
The aim is dealing with constipation; icreased daily fiber intake, drinking of 

water, regularity of defecation. 
Suggest avoidance of colonic srimulants ( coffee, tea, to avoid alcohol and 

spicy foods).
These various food products do not cause hemorrhoidal disease but may lead 

to its revealing itself.
Flavonoids
They are widely prescribed for treating hemorrhoidal disease since they rep-

resent the only oral treatment available.
Their mode of aciton has not been completely elucidated in hemorrhoidal dis-

eas to which the concepts of venous disease in general are not transposable.
The flavonoid derivatives act by decreasing capillary fragility and by anti in-

flammatory activity.
Clinical efficacy of certain flavonoid derivatives has been rigorously demon-

strated in the symptomatic treatment of acute hemorrhoidal attacks provided they 
are used in high doses.

When prescribed in the long term some flavonoid derivatives are able to pre-
vent the recurrence of acute attacks.

Topical agents
Large number of topical agents exist, many of them on sale over the counter. 

They consists of various combinations of:
. anti-inflammatory agents, steroids in particular,
. local anaesthetics,
. oily substances,
. various vasculotropic derivatives.
They act by lubricating the anal canal, facilitating fecal evacutaion. They are 

often used in ointment form with a finger-stool, rather than as suppositories. They 
have the advantage in the eyes of patients of being applied directly to the site of 
pain. 
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2. Instrumental treatment ( Nonsurgical Office-based Procedures ) 
The common principle is to induce fibrotic scarring at the apex of the internal 

hemorrhoidal plexus. Whatever the technique used, one must privilege single-use 
devices; when used, reusable equipment must be sterilized after each use accord-
ing to standard procedures11.

For internal hemorrhoids, rubber band ligation, sclerotherapy, and infrared co-
agulation are the most common procedures but there is no consensus on optimal 
treatment. Overall, the goals of each procedure are to decrease vascularity, reduce 
redundant tissue, and increase hemorrhoidal rectal wall fixation to minimize pro-
lapse 9. This is a complement to medical treatment. 

a. Injection sclerotherapy 
Principle: 
The fibrous scar is obtained following an inflammatory reaction induced by 

various substances: quinine-urea hydrochloride, 5% phenol, 0,5 or 1 % polido-
canol, and hypertonic saline.

Techniques:
Equipment necessary: 10 ml syringe, one amp compound, one small caliber 

eg, 28 G needle and a needle extension, a proctoscope.
The procedure itself: the injection is strictly submucosal through the procto-

scope and the summit of clumps of hemorrhoidal tissue. Hemorrhoids are identi-
fied by withdrawal of the apparatus which is then reinserted for a few milimeters.



108

             
Photo 3: Sclerotherapy injection

Injection is tus administered in the immediate neighborhood of the anorectal 
junction. The injection should be painless. Approximately 2 to 5 ml of sclerosing 
compound is injected at the injection site. The needle is left in place for about ten 
seconds in order to avoid any reflux of the compound into the anal canal.

The entire hemorrhoidal ring is sclerosed in one single session of four scle-
rosing injections.

Repeated injections involving multiple sessions are no longer justified. 
Important points:
- an injection which is too superficial leads to the immediate formation of a 

submucosal bubble or whitening of the mucosa. The injection must be stopped 
immediately because of the risk of necrosis and bleeding.

- too deep an injection, into muscle, is painful. The injection must be stopped 
if pain occurs.

Sclerosing injections are sometimes complicated by hematuria, hematosperm-
ia and prostitis or submucosal abscesses.

Commissural injections should be avoided;
- injection of too large an amount of the compound; is associated with the risk 

of necrosis.
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Complications and management:
-intolerance manifestations ( faintness, headache, vertigo) can sometimes be 

avoided if prior efforts are made to relax the patient. Ifthey occur injection must be 
stopped. A subcutaneous injection of atropine may be necessary in rare instances.

- discomfort is possible during the days which follow 1/3 of patients. Analge-
sics may be necessary.

-bleeding is possible: 
. either just after injection, indicatingtaht a submucosal vessel has been dam-

aged. A dilute 1:1000 adrenaline solution may be applied.
.or during subsequent 2 days. This requires nothing to be done other than 

warning the patient of the possibility
. or 5 to 10 days later. This most often results from ulseration at b the injection 

site. Local treatment is necessary only in rare instances: application adrenalin or 
suturing.

- external hemorrhoidal thrombosis is possible.
 Indications and Contraindications of Sclerotherapy
Sclerotherapy is indicated in grade I and II hemorrhoids with rectal bleeding 

that have not responded to conservative measures 3,2,12. With the introduction of 
ALTA, the indication has been extended to grade III hemorrhoids and, in selected 
cases, to grade IV hemorrhoids13,14.

The contraindications for the use of sclerotherapy 13,14,15,16 are:
-Inflammation in the perianal region, abscess, fissures, fistulas, external hem-

orrhoids, and other proctological conditions
-Hemorrhoidal thrombosis and acute hemorrhoidal prolapse
-Previous anal surgery and previous sclerotherapy are relative contraindications
-Cardiac, hepatic, renal, or hematologic diseases
-Pregnancy and lactation
-Allergic asthma
-Inflammatory bowel disease
-Coagulopathy

Preventive Treatment 
The only preventive treatment is that of regularization of intestinal function, 

essentially the elimination of constipation. This may notbe sufficient, and throm-
boses can recur in some patients.

If thromboses are very frequent, painful, and hence incapacitating, this, may 
indicate the need for excision of the external hemorrhoidal plexus by classical 
surgical hemorroidectomy.
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Outcomes
Published series have shown good results. Reduction of bleeding has been 

reported in 100% of patients with grade I-III hemorrhoids, but complete resolu-
tion was achieved in only 69% (88% with grade I and 52% with grade III hem-
orrhoids). Prolapse resolution was also present in 90%–100% of cases. The rate 
of bleeding recurrence was around 29% and the prolapse recurrence rate was 
16% 12,13,16. Some groups, as Tomiki et al, recently reported the greater efficacy 
of ALTA compared with other sclerosing agents, especially in grade III hemor-
rhoids; however, more clinical trials with longer follow-up are needed 13,14. 

b. Rubber band ligation
Indications and Contraindications of Rubber Band Ligation
The main indications for RBL are symptomatic and Grade II and III hemor-

rhoids. However, RBL can be used in selected Grade IV cases (such as in pa-
tients with high surgical risk because of comorbidity). The RBL technique is 
also useful to treat non-excised internal hemorrhoids during hemorrhoidectomy, 
and it has also been employed to remove rectal polyps 12.

The most frequent exclusion criteria for RBL 17,18

1. First- and fourth-degree hemorrhoids (but this must be individualized in 
each patient).

2. Thrombosed hemorrhoids.
3.Anorectal pathologies (fissures, fistulas, and abscess).
4.Colitis.
5.Colorectal malignancies.
6.Pregnancy.
7.Coagulation disorders: unless it appears to be safe to stop antiplatelet and 

anticoagulant therapy before the procedure.

Principle: 
The procedure consists of placing a rubber band at the base of the clump of 

hemorrhoidal tisuue. Necrosis of apical hemorrhoidal tissue occurs within a few 
hours, enabling partial entrapment of the vessel supplying the hemorrhoid, thus 
reducing the size of hemorrhoid, inducing fibrosis which will attach the plexus.

Technique: 
Equipment necessary: a ligator, a proctoscope.
Procedure: the instrument is positioned at the summit of the mucosa.
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Diagram 8: Rubber band ligation

The mucosa is pulled into a cylinder either by suction or traction. A mobile 
ring is used to slide a rubber band from the outside of this cylinder onto the stalk 
oh the mucosa which, under traction, has become pediculizedwithin the cylinder 
of ligator. The mucosa is strangled, deprived of blood supply and will necrose.

Photo 4: Rubber Band Ligator 
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Photo 5: After Rubber Band Ligaton

Errors to be avoided: 
traction of mucosa should be gentle and totally painless. If the ligature has 

benn appiled too near the pectinate line, pain will be very severe because in areas 
of anal canal sensitive to pain.

Complications and management methods of rubber band ligating: 
- Immediate dropping of rubber band:
the tisuue mass is too small to retain the rubber band or too large, leading to 

the application of excessive tension to the elastic band. Dropping off is favored 
by early defecation. 

- Pain:
. immediate pain: teh rubber band should be removed
. subsequent days: pain is common and the patient should be warned about 

this. In almost 20 % of cases, pain is frank and requires analgesics. In 10 % of 
cases pain is very severe and may render the patient unable to work.

Non steroidal anti-inflammatory agents are effective, but have been accused 
favoring the onset of extensive gangrene. In case of any doubt especially in dia-
betic patients prescribing metronidazole relieves the patient.

. pain of late onset: It may indicate the onset of infection. This is a rare possi-
bility except in the case of immunodeficiency.



113

- Bleeding:
It occurs 2 to 6 % of cases. Hospital follow up or even surgical hemostasis 

may be required in certain cases.
Number of sessions: maximum of two ligation should be done in one session. 

The risk of pain is increased by the number of ligations. Treatment involves 1 to 
3 sessions at intervals of 5 weeks.

A liquid nitrogen cryode is sometimes applied to freeze the ligated tisuue to 
decrease the risk of pain and bleeding. 

Outcomes                                                                                      
The reported long-term success rate of RBL (with long-term defined as 

6 months minimum) is approximately 90% in patients with grade II-III hemor-
rhoidal disease 19. If more than four banding sessions are required for symptom 
control a conventional hemorrhoidectomy may be required 12,20. The incidence 
of postoperative pain ranges from 8% to 80% in different studies and the inci-
dence of postoperative bleeding ranges from 3,5% to 50%. Overall, recurrence 
of bleeding and prolapse at follow-up occur in 10%–18% and 2,2% of patients, 
respectively. However, some series report higher percentages of recurrence 
(46% for bleeding and 34% for prolapse)12,29. The results of many studies have 
confirmed the superiority of RBL over sclerotherapy, cryotherapy, and anal dil-
atation, and similar efficacy to infrared coagulation, with lower recurrence rates 
than either sclerotherapy or infrared coagulation  

c. Ultroid ( Direct Current Probe)                                                                                                 
The direct current probe (Ultroid; Ulterior Technologies, Tampa, FL, USA) 

is a dispositive device that uses low-voltage monopolar current and generates 
sodium hydroxide on its negative electrode, producing coagulation of hemor-
rhoidal tissue. Unlike other techniques, it does not produce tissue destruction by 
heat. Treatment of hemorrhoids using Ultroid technology is limited by the long 
time required to treat the involved tissue (up to 14 min per site), post-procedur-
al pain (in up to 20% of patients), and poor results in correcting prolapse 21,22. 

d. Cryotherapy
Other than freezing during rubber band ligation, some authors suggest appli-

cation of a cryode to the summit of the hemorrhoids in order to attach the mucosa 
as a result of scarring of the area of necrosis produced.

Cryosurgery was popularized in the 1970s to 1980s, although currently it is 
in disuse. Liquid nitrogen is applied into the hemorrhoidal tissue, causing a ne-
crotizing effect, with a permanent result. The main disadvantage is the long time 
required for each session; also, the technique can cause secondary bleeding 3.
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e. Infrared Coagulation
. Principle: 
This is identical to that of injection sclerotherapy. Sclerosis is obtained by 

the healing of a controlled area of thermal coagulation produced by an infrared 
probe. Rays appiled to the summit of the hemorrhoids are converted to heat in 
hemorrhoidal tisuue.

. Technique:
Equipment necessary: infrared coagulator.  

                                         
 Photo 6: Infrared coagulator

Procedure: the tip of the pistol-shaped probe is applied to the tissue, in the 
neighborhood of the anorectal junction.

Duration of exposure is authomatic and can be adjusted between 0,5 and 2 
seconds. Three to four plaques of coagulation, each measuring 3 mm in diameter, 
should be obtained at each session.
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Photo 7: After infrared coagulation
Errors to be avoided:
Too high or too low application will be ineffective or painful.
Complications are rare . Pain may occur in less than 5 % of cases. Bleeding is 

possible usually without any particular consequences.
The results, in terms of resolution of bleeding and prolapse, are similar to 

those for RBL (improvement in 81–93% of patients) 19. However, several stud-
ies have demonstrated a higher recurrence rate, especially in grade III hemor-
rhoids, and the need for more retreatments than for RBL. In addition, the cost of 
the equipment is higher than that for RBL, so this method is used less often 2,3,12.

Comparison of rubber band ligation (RBL), sclerotherapy, and infrared co-
agulation
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Technique Indications Contraindications Outcomes Adverse events
Rubber band li-
gation

Grade III he-
morrhoids if 
conservative 
treatment has 
failed

Hemorrhoidal throm-
bosis
Other anorectal di-
sorders
Colitis
Coagulopathy
Pregnancy

Success rate:
Bleeding: 90%
Prolapse:
  Second-degree 
93%–100%
  Third-degree 
78%–83,8%
Recurrence 
rates: Blee-
ding:10%–18%           
Prolapse: 2,2%

Pain
Bleeding
Thrombosis
Urinary reten-
tion
Pelvic sepsis

Sclerotherapy Grade I and 
II Hemor-
rhoids if 
conservative 
treatment has 
failed
Hemorrhoi-
ds third-deg-
ree with new 
sclerosing 
agents (e.g., 
ALTA)

Hemorrhoidal throm-
bosis
Other anorectal di-
sorders
Coagulopathy
Pregnancy and lac-
tation
Inflammatory bowel 
disease
Allergic asthma

Success rate:
Bleeding: 69%–
88%
Prolapse:
  Second-degree 
90%–100%
Recurrence rate:
Bleeding: 1.5%–
29%
Prolapse: 16%

Pain
Bleeding
Thrombosis
Urinary reten-
tion
Impotence
Hematuria
Hemospermia
Epididymitis
Urethral stric-
ture

Infrared coagu-
lation

Grade I and 
II Hemor-
rhoids if 
conservative 
treatment has 
failed

Hemorrhoidal throm-
bosis
Other anorectal di-
sorders
Colitis
Coagulopathy
Pregnancy
Renal, cardiac, and 
pulmonary diseases

Success rate:
  62%–93%
Recurrence rate:
Bleeding: 13%

Pain
Bleeding
Thrombosis
Urinary reten-
tion

Table 7: Comparison of RBL, Sclerotherapy and Infrared coagulation
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OTHER METHODS

a. Laser coagulation
CO2 or Nd-YAG and diode lasers have been used to treat hemorrhoids. The 

laser beam is applied to the submucosal layer and causes shrinkage and degen-
eration of hemorrhoidal tissue at different depths, depending on the laser power 
(irradiance) and the duration of laser light application

. Photo 8: Laser coagulation of hemorrhoids. (a) Laser probe. (b) Laser scle-
rotherapy of hemorrhoids. (c) Final result of laser hemorrhoid coagulation

The Nd-YAG laser has an output of 10–20 W. It uses a 0,2 to 0,4 mm probe 
for excision and a 0,4- to 0,6-mm probe for coagulation. The advantages of this 
method are minimal bleeding during the procedure, less pain after the proce-
dure, and short treatment time 13,15.

The use of the diode laser in the treatment of hemorrhoids was first described 
in 2007. It has a low penetration depth (up to 2 mm); therefore it can be applied in 
submucosal tissue without causing anal sphincter injury. However, reports in the 
literature are limited and the role of the diode laser is not well established 23,24.

b.Bipolar Diathermy and Probe Coagulation
Heater probe and bipolar diathermy devices generate heat, causing coagula-

tion of the hemorrhoidal tissue, resulting in a fibrotic reaction at the treatment 
site, with fixation of the treated tissue. These methods are indicated for grade 
I-III hemorrhoids after failure of conservative measures 2,3,25.

Success rates range from 88% to 100%. The two technologies provided simi-
lar efficacy for the treatment of bleeding, with a recurrence rate of 6,2% per year, 
but the heater probe controlled bleeding more quickly (76,5 vs. 120,5 days), al-
though it caused more pain. However, the results regarding the alleviation of 
prolapse are poor for these two technologies 25,26. 

Complications include pain, bleeding, fissure, or spasm of the internal 
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sphincter. Compared with RBL, these technologies require more treatment ses-
sions and have more treatment failures 3,4,27.

c. Doppler-guided Hemorrhoidal Artery Ligation (DGHAL)
This technique involves use of Doppler ultrasound to identify and ligate the 

hemorrhoidal arteries 28. This is also referred to as transanal hemorrhoidal dear-
terialization (THD). Different platforms with different associated nomenclatures 
exist for this technique, but the principles include the use of a Doppler probe to 
identify the six main feeding arteries within the anal canal, ligation of these arter-
ies with absorbable suture and a specialized anoscope, and then plication of re-
dundant hemorrhoidal mucosa. The plication is often referred to as recto-anal-re-
pair, mucopexy, or hemorrhoidopexy. Proposed benefits of this procedure are 
similar to stapled hemorrhoidopexy, with less associated pain due to the suturing 
being above the dentate line.

Diagram 9: Doppler-guided Hemorrhoidal Artery Ligation (DGHAL)
Early results of Doppler-guided hemorrhoidal artery ligation (DGHAL)/THD 

were promising, with lower pain scores than hemorrhoidectomy, and relief of 
bleeding and tissue prolapse in over 90% of patients 29. Since then, several ran-
domized clinical trials have been performed with mixed results 30,31,32. Currently, 
DGHAL/THD remains a viable approach to multicolumn internal hemorrhoids. 
However, the short-term benefits regarding postoperative pain have recently not 
been as remarkable as in the earlier studies.
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SURGICAL TREATMENT

The aim of the surgery is to remove or destroy hemorrhoidal tissue. Surgery 
removes not only the internal hemorrhoidal plexus but also the external hemor-
rhoidal plexus.

Surgical hemorrhoidectomy:
-Methods: There are three excision techniques:

a. Milligan Morgan hemorrhoidectomy or open hemorrhoidectomy

Diagram 10: Milligan Morgan Hemorrhoidectomy

This technique involves excision of the 3 or 4 hemorrhoidal clumps starting 
from the anal verge.  The hemorrhoid is ligated in the upper part of the canal be-
fore its excision.

A cutanemucosal bridge, freed of submucosa and subcutaneous vessels, is left 
in place between each surgical wound.

Certain authors routinely perform sphincterotomy in the left posterior wound. 
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Others carry out hemorrhoişdectomy by posterior sphincterotomy with bring-
ing down of the rectal mucosa onto the sphincter wound.  There is a concomitant 
fissure or a posterior hemorrhoid. 

b. Submucosal hemorrhoidectomy (Parks): 
Hemorrhoids are dissected by opening the mucosa, which is closedafter liga-

tion and ablation of hemorrhoidal tissue.

Diagram 11: Submucosal hemorrhoidectomy (Parks) 
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c. Ferguson’s closed hemorrhoidectomy:
Excision wounds are closed by a running suture in absorbable suture material.

Diagram 12: Ferguson hemorrhoidectomy

d. Whitehead hemorrhoidectomy appears to be abandoned at present due to 
its severe complications.

e. Stapled hemorrhoidopexy (PPH)
An alternative to operative hemorrhoidectomy is stapled hemorrhoidopexy, in 

which a stapling device is used to resect and fixate the internal hemorrhoid tissues 
to the rectal wall. Since the staple line is above the dentate line, patients typically 
experience less pain than those who undergo hemorrhoidectomy. To perform this 
procedure, a circular stapler is introduced into the anus and prolapsing tissue is 
brought into the stapler. The most critical component of stapled hemorrhoidopexy 
is the placement of a circumferential, purse-string, nonabsorbable suture in the sub-
mucosa far enough away to avoid any sphincter muscle involvement—usually at 
∼4 cm from the dentate line. Additionally, before engaging the stapler, an exam-
ination of the posterior vaginal wall should be conducted. Finally, the staple line 
should be evaluated for any bleeding that would require additional suture ligation.
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Photo 9 : PPH stapler

                                                
Diagram 13: Stapled hemorrhoidopexy 

This minimally invasive maneuver occlude the blood supply of the superior 
hemorrhoidal artery above the hemorrhoidal tissue and thus piles is cured as well 
as prolapsed mucosa is retracted up. 
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Indications of stapler hemorrhoidopexy:
Grade III hemorrhoids, with uncomplicated grade IV hemorrhoids that are re-

ducible at surgery or after manipulation in the operating room. In the surgery of 
MIPH ( irreducible prolapsed hemorrhodis)  hemorrhoidal tissue is not excised 
during the procedure, and in those who failed other treatment modalities.

Contraindications of stapler hemorrhoidopexy:
Active sepsis, anal stenosis, and full-thickness rectal prolapse are the con-

traindications; because these conditions are not adequately treated by PPH.
Complications from stapled hemorrhoidopexy include bleeding from the sta-

ple line, incontinence for injury of the sphincter muscles, and stenosis from incor-
poration of excess rectal tissue. Moreover, there is a risk of recto-vaginal fistula 
in women due to incorporation of vaginal tissue into the purse-string.

Three systematic reviews concluded that stapled hemorrhoidopexy was less 
effective than conventional hemorrhoidectomy33,34,35. Stapled hemorrhoidopexy 
was associated with a higher long-term risk of hemorrhoid recurrence. Due to 
need for additional operations, the incidence of prolapse and tenesmus was also 
higher after stapled hemorrhoidopexy as compared with hemorrhoidectomy. Con-
versely, the stapled approach was associated with significantly less pain, shorter 
operative time, and shorter time to resumption of normal activity. In a 2010 Eu-
ropean multicenter randomized trial of stapled hemorrhoidopexy versus hemor-
rhoidectomy, both options were shown to be equally effective in preventing re-
currence after 1 year. Patients undergoing hemorrhoidectomy were more likely to 
have symptomatic relief from the hemorrhoids (69 vs. 44%), but had significantly 
greater postoperative pain 36.
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Diagram 14: The effect of the stapled hemorrhoidopexy (PPH)
 
Overall, stapled hemorrhoidopexy remains a viable alternative to hemorrhoid-

ectomy, and is especially attractive for patients without much external disease. 
However, while the published complication rates are low, they can be quite se-
vere, and the surgeon must have appropriate training and proceed with great cau-
tion, when performing this procedure.

POST OPERATIVE CARE
The laxatives are used to encourage defecation, which is all the less painful 

when it is early and made up of soft stools.
Analgesics are essential.
Antibiotics are given before, during, and after surgery (metronidazole, 

3rd-generation cephalosporins).
Postoperative care involves antiseptic baths which are possible after removal 

of the compressive dressing.
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COMPLICATIONS
-Immediate complications
. Postoperative bleeding:
This may result from a coagulation disturbance or unusually heavy mucosal 

bleeding.
Compression of the anal verge for a few minutes followed by application of a 

compressive dressing is sufficient in most instances.
. Retension of urine:
This is possible as with all proctological surgical procedures, being favored 

by spinal anesthesia or prostatic hypertrophy. Reflex constipation or a fecal im-
paction are possible.

Seconadry complications
. Delaed bleeding:
The elimination of necrotic tisuue between 7 and 15 days may cause bleeding, 

about which the patient should be warned. 
. Abscess:
.Delayed healing:
This is possible in certain underlying conditions; diabetes, AIDS. It may occur 

if local care is inadequate, leading to indolent or hypertrophic wounds.
Application of silver nitrate to wounds may be necessary.

Late complications
. Anal fissure
This is usually a posterior fissure. It should be treated medically, and in case 

of failure of the latter by internal lateral sphincterotomy.
. Post operative stenosis
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Photo 9: Anal canal stenosis after hemorrhoidectomy

This is prevented by post operative rectal examination and by normalization 
of intestinal function.

Boguie dilatation may be necessary at the very beginning. Surgery by anoplas-
ty may prove necessaryif the stenosis is symptomatic.

.Impaired fecal continence
It should be possible to avoid this by excluding tecniques which destroy the 

sensitive mucosa of the anal canal ( Whitehead ), by preoperative detection of dis-
turbances of perineal function, and by avoiding routine leiomyotomy.

.Recurrence
This possible but rare, and can usually then be dealt with by instrumental 

methods.
. Anal tags
Excess cutaneous tissue should be removed per-operatively.
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RESULTS AND INDICATIONS 

Criteria of therapeutic choice
The treatment of internal hemorrhoidal disease is based upon the following 

criteria:
- symptomatic hemorrhoid disease,
- confirmation of the hemorrhoidal origin of symptoms,
- nature and efficacy of previous treatment,
- coexistence of symptomatic external disease,
-the grade of disease,
- its predominant symptoms.
In all cases;
. Medical treatment is invariably indicated.
It may be sufficient in itself. It is dominated by regularisation of intestinal 

function. This treatment is based upon the use of appropriate combination for 
each individual case of general and dietary advice with laxatives. 

. Oral treatment is dominated by flavonoid derivatives.
These are well tolerated and rare indicated at high doses for the acute symp-

toms of internal hemorrhoids. 
Topical agents can be prescribed in the form of creams. It is essential to resist 

the demands which may be made by the patients, in particular because of the risk 
of contact dermatitis. Suppositories are often prescribed but this presentation is 
illogical since the ingridients are released essentially in the rectum.

. It is essential to routinely try such medical treatment before any decision re-
garding surgery.

This is very often followed by the suprise of a notable lessening of symptoms 
and in size of hemorrhoids during an acute symptomatic episode. This regression 
sometimes makes it possible to avoid surgery by rendering hemorrhoidal disease 
accesible to medical treatment. 
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Table 8: Indications for instrumental or surgical treatment of hemorrhoidal 
disease 11

Data from the literature show wide differences. Furthermore, bleeding disap-
pears spontaneously in more than one case out of two. 

Hemorrhoidectomy is the method which gives the best long term result, but 
atthe expense of a surgical procedure, while 90 to 95 % of hemorrhoids can be 
controlled by the combination of medical treatment + instrumental treatment.

There is a little difference in terms of efficacy regarding bleeding between li-
gations, sclerosis procedures, and infrared coagulation. However, ligation is the 
most effective method for the control of prolapse.

In cases of grade 2 hemorrhoids, ligation is preferred if hemorrhoids are par-
ticularly mobile.

In grade 3, ligation is preferred in the elderly with a less tonic sphincter, while 
surgeryis more appropriate for younger people. It should be possible to use in-
strumental methods in all cases, enabling the application to each individual of the 
method which will result in the proper control of symptoms.

Less than 5 to 10 % of all hemorrhoids finally require excision surgery.

Special Considerations:

a. Crohn Disease
Hemorrhoids should be distinguished from hypertrophic skin tags that are as-

sociated with Crohn disease. Skin tags in Crohn disease are often tender and as-
sociated with ulceration of the anal canal. For patients with Crohn disease and ac-
tive anorectal inflammation, treatment of hemorrhoids should be kept as conserv-
ative as possible, with every attempt made to avoid surgery, as these patients can 
have significant issues with wound healing after hemorrhoidectomy, and surgery 
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may actually exacerbate their disease and worsen symptoms. Hemorrhoidectomy 
can be performed in a highly selective basis when disease is quiescent, but it is 
generally discouraged 37.

b. Immunosuppression
Immunosuppressed patients such as those with acquired immunodeficien-

cy syndrome (AIDS) or those on chronic immunosuppressive medications are 
at greater risk of sepsis and poor wound healing38,39,40. Conservative treatments 
should be exhausted before performing any invasive procedures; however, 
less-invasive approaches can be undertaken. In a small series of 22 AIDS patients 
that underwent sclerotherapy injection of their hemorrhoids, all demonstrated im-
provement after 6 weeks. Four patients with 4-year follow-up showed improve-
ment lasting 18 months but subsequently required repeat injections for recurrence 
symptoms 39.

c. Cirrhosis and Portal Hypertension
Contrary to previous teachings, the incidence of hemorrhoid disease in pa-

tients with portal hypertension is not different from the general population 41. 
Rectal varices, the result of porto-systemic communication via the hemorrhoid 
veins, occur commonly in patients with portal hypertension. However, bleeding 
from rectal varices is rare, accounting for <1% of massive bleeding in portal hy-
pertension. When it does occur, it should typically be treated with portal decom-
pression 42.

Hemorrhoid disease is a common but complex disease. Patients who present 
with signs and symptoms of hemorrhoids should be carefully evaluated to ex-
clude other masquerading entities. There are a multitude of options for the man-
agement of hemorrhoid disease and specific treatment choice should be based on 
individual patient and clinical factors.

d. Thrombosed hemorrhoidal prolapse
. Medical treatment
This combines;
- warm sitz baths,
- application of gauze squares soaked with anti-inflammatory substances, no-

tably hydrocortisone,
- application corticosteroid ointments,
- analgesics, acetaminophen, dextropropoxiphen,
- oral NSAIDs,
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- laxatives.
. Instrumental treatment: 
All instrumental treatment is contraindicated. Replacement of the prolapse 

can be attempted after anesthesia of the sphincter using xylocaine or bupivacaine.
. Surgical treatment:
Certain authors have suggested internal lateral sphincterotomy. If not, emergen-

cy hemorrhoidectomy is possible. Severer edema results in the risk of excessive 
removal of mucosa and skin, with the resultant potential complication of stenosis.

. Indications:
Medical treatment is simple, effective, and does not interfere with future man-

agement. After the thrombosed prolapse is resolved, it is very common to finf 
only minimal abnormalities, for which instrumental treatment enables totally ad-
equate control of disease. 

Hemorrhoidectomy is useful when pain is very severe.

DISCUSSION
The recent epidemiological investigation was conducted to determine the 

prevalence of hemorrhoids in adults and to define associated risk factor. Over-
all prevalence of 39% for grades I to IV hemorrhoids classified according to the 
international classification of hemorrhoids in the current adult population. Only 
17% of patients complained about symptoms related to hemorrhoids, whereas 
22% of patients reported not to have any problems 43. The majority of patients in 
the asymptomatic group represented grade I hemorrhoids, thus merely a bulge in 
the anal canal caused by hemorrhoidal tissue was visible. To the author’s knowl-
edge, there are no data available whether primary asymptomatic grade I hemor-
rhoids will become symptomatic in the future. It might also be possible that these 
hemorrhoids represent normal endoscopic findings and will never lead to typical 
hemorrhoidal complaints. However, further longitudinal studies need to clarify 
that. Epidemiological data has great importance as they reflect the burden of a 
disease. There is a considerable paucity of studies that intended to investigate the 
prevalence of hemorrhoids. Haas et al. assessed the prevalence of hemorrhoids 
by reviewing patients seen in a colon and rectal surgical clinic [44]. Patients un-
derwent rectal examination and anoscopy. The overall prevalence rate of hemor-
rhoids was found to be 86%. In contrast to our results, 102 patients with grade I 
hemorrhoids reported symptoms compared to 42 patients without 43. However, it 
should be taken into consideration that the study population consisted of a highly 
selected group of patients; thus, selection bias cannot be ruled out.
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CONCLUSION
Hemorrhoidal disease is common, probably resulting in a large number of 

medical consultations, investigations and treatment. As a result, it raises a public 
helth problem. The percentage of patients with hemorrhoidal symptoms and pre-
senting for this reason is nevertheless unknown. 

The concept of an acute hemorrhoid attack also raises problems since certain 
authors deny its existence. Patients spontaneously describe fluctuating symptom-
atology punctuated by paroxysmal episodes of worsening. There is no definite di-
viding line between the attack itself and an asymptomatic basal state. Clinical and 
therapeutic trials require a precise definition of patient groups, the use of placebos 
and of double-blind methods. 

A number of studies have shown that the disappearance of symptoms could 
involve as many as 50% of cases in placebo groups. This also applies to the as-
sesment of medical instrumental techniques. 

Certain unknowns thus persist in hemorrhoidal disease, because of failure to 
comply with the rules of good clinical practice. When these rules are obeyed, oral 
medications with vascular effects, e.g. flavonoid derivatives, while they are not 
affect the essential cause of the disease, provide symptomatic relief, certainly ful-
filling the principal demands of the patient. 

The mechanism of action of these medications remains controversial. They 
can not be a substitute for the regulation of intestinal function. 

If the presenting symptom is rectal bleeding: it is necessary to convince the 
patient, very often anxious, that the condition is benign, never progresses to ma-
lignancy and is never associated with any life-threatining risks.

From therapeutic standpoint, the practioner has acces to a wide range of treat-
ment methods. Medical treatment has the advantages of being applicable to all 
patients, well tolerated, free of any notable side effects and nothing interfering 
with instrumental techniques. 

A number of types of the latter exist. They should be used only if the patient 
has benn adequately informed of their side-effects. The multiplicity of methods is 
proof in itself that none is greatly superior to the others. 

Certain tecniques require only simple instruments( sclerothreapy), while the 
financial investment in other situations ( cryotherapy) may be considerable. If 
such instrumental tecniques are unavailable, there is the risk of treatment of hem-
orrhoids being limited to an alternative between medical and surgical treatment. 

This situation is far from ideal since surgery is painful, interferes wtih normal 
anatomy and is accompanied by morbidity which certainly exists. Hence difficult 
to accept for a benign disease 1. All this implies that surgery should be considered 



132

only as a last choice, restricted to failures of medical treatment despite persistent 
attempts.

The current treatment trend is out-patient application, without hospitalisation, 
of excision tecniques. Hemorrhoid surgery is then performed in day hospitals. 
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