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Pathophysiology for Nursing Students 
 
Course Description:  

This course is designed to provide the nursing students with a comprehensive knowledge 

of the basic concepts and principles in path physiology including cell injury, etiology of cell 

injury, stress-adaptation and coping, inflammation and immunity, neoplasia, 

lymphoproliferative disorders, infectious processes. The course also focuses on 

physiological alternations associated with various pathological conditions such as 

alterations in oxygen transport, homeostasis-blood flow-blood pressure and cardiac 

function, heart failure, and alteration in respiratory function. 

 

Course Goals:  

                At the end of the course, the student will be able to: 

 Understand concepts related to path physiology (complex nature of disease) 

 Recognize types of stressors, injuries and infectious agent. 

 Understand the mechanism of disease (mechanism of body response) which 

includes: Stress, Inflammation and Neoplasia. 

 Identify disorders related to major human body functions. 

Course Outline: 

Unit 1: Introduction and Definitions                                      (1-2) hrs. 

  Etiology classification. 

  Pathogenesis. 

  Clinical manifestation. 

  Implication for treatment 

           Unit 2: Cell injury                                                                      (1-2) hrs. 

  Reversible cell injury. 

  Adaptation. 

  Irreversible cell injury. 

            Unit 3: Etiology of cellular injury                                            (2-4) hrs. 

  Hypoxic injury. 

  Nutritional injury. 

  Infectious injury. 

  Chemical injury. 
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  Physical injury. 

  Cellular injury. 

            Unit 4: Stress, adaptation and coping                                     (2-4) hrs. 

  Definitions. 

  General adaptation syndrome. 

  Local adaptation syndrome. 

  Coping. 

           Unit 5: Inflammation and immunity.                                        (2-4) hrs. 

  Definitions. 

  Component of immune system. 

  Non specific immunity of immune system. 

  Inflammatory process. 

  Inflammatory responses. 

  Specific immunity. 

  Change in the immune system during aging. 

  Disorder of immune system 

           Unit 6: Neoplasia                                                                         (2-4) hrs.   

  Definitions. 

  Principles of cancer biology. 

  Cancer host interaction. 

  Cancer therapy. 

  Cancer risk factors.  

           Unit 7: Lymphoproliferative disorders                                      (2-6) hrs. 

  Leukemia. 

  Hodgkin’s disease. 

  Non Hodgkin’s disease. 

  Multiple myeloma. 

              Unit 8: Infectious processes                                                          (2-4) hrs. 

  Definitions. 

  Types of microorganisms. 

  Host-parasite relationship. 

  Manifestation of infection. 

  Host factors that decrease resistant of infection. 

           Unit 9:  Alternation in oxygen transport, alternation in           (2-6) hrs.  

   Homeostasis-blood flow- blood pressure 

 Alteration in oxygen transport. 

  Gas transport and acid-base balance. 

  Anemia. 

  Polycythemia. 

           Unit 10:  Alteration in homeostasis and blood coagulation       (2-4) hrs. 

  Process of homeostasis. 

  Evaluation of homeostasis and coagulation. 

  Disorders of homeostasis. 

        Unit 11:  Alteration of blood flow                                                   (2-4) hrs. 
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  Control of flow. 

  Altered flow-general mechanisms. 

  Alternation in arterial flow. 

  Alternation in venous flow. 

  Alternation in lymphatic flow.        

           Unit 12:  Alteration in blood pressure                                      (2-4) hrs. 

  Functions of arterial and pulmonary systems. 

  Measurement of arterial blood pressure. 

  Hypertension. 

  Orthostatic hypotension.                

           Unit 13:  Alteration in cardiac function                                    (2-4) hrs. 

  Coronary circulation. 

  Cardiac electrophysiology. 

  Electrocardiograph. 

  Endocrine function of the heart. 

  Test of cardiac function. 

  Ischemic heart disease. 

  Myocardial disease. 

           Unit 14:  Heart failure and dysrhythmias                                (2-4) hrs. 

  Heart failure. 

  Cardiac dysrhythmias. 

           Unit 15:  Alteration in respiratory function                             (2-4) hrs. 

  Obstructive pulmonary disorders. 

  Restrictive pulmonary disorders. 

  Ventilation and respiratory failure. 

  Other respiratory disorders. 

           Unit 16: Alteration in gastrointestinal function                       (2-4) hrs. 

  Manifestations of gastrointestinal tract disorders. 

  Alteration in integrity of the gastrointestinal tract wall. 

  Alteration in motility of the gastrointestinal tract. 

  Other respiratory disorders. 

Total…………………………………………………….    (28-60) hrs. 

Learning Resources: 

PowerPoint presentation and self-learning. 

Teaching/Learning Strategies: 

Lecture and Group Discussion.  

Students Evaluation: 

 1st theory exam         25 marks on completing the first 50% of the course. 

 2nd theory exam        25 marks on completing the second 50% of course. 

 Final exam               50% the final course exam. 

  ----------------------------------------------------- 

     Total marks                               100 % 

 
References. 



4 

 

 Copstead, L.E.C., Perspective on Pathophysiology, Philadelphia, W.B.Saunders 

company, 1995. 

 McCance, K.L.,and S.E. Huether, Pathophysiology, 3rd ed., 

     London, Mosby, 1998. 

 Porth, C.M., Pathophysiology, 5th ed., New York, 

     Lippincott, 1998. 

 Price, S.A. and L.M. Wilson, Pathophysiology. 6th ed., London, 

     Mosby, 199 

 Medscape medicine site. 

 Wikipedia site 

 Medical dictionary site. 

 

 

 

 

Introduction: 
Pathophysiology is the study of the body systems 

structural عضوي -بنائي  and functionalوظيفي changes 

related to a disease processes.  

Health is "a state of complete physical, mental and 

social well-being.  

 Disease is a deviation انحرافfrom the individual’s normal 

state of physical, mental, and social wellbeing, leading to a 

loss of homeostasis in the body. 

Homeostasis التوازن/االْستِتْباب :is a 

physiologic mechanism to have and 

maintainيحفظ a certain state of 

internal equilibrium, such as body temperature, 

hydration, and blood flow. 

The effects of a disease on the body depend on;  

1. The organ or tissue affected.  

2. The cause of the disease (the etiology); for example, infection or 

malignant tumor 

Etiologyمسببات المرض; the cause of a disease. 

The types of etiologies; (causes) of diseases may be; 

1. Genetic; inherited through the genes. 

2. Congenital; start by the intrauterine life and appear on delivery. 

3. Acquired; duo to external factors acting after delivery as bacterial 

infection, trauma, environment  .… 

4. Idiopathic; when the cause of diseases is unknown. 
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5. Iatrogenic; when the cause is due to complications of medicine 

used or medical/nursing/surgical procedures. 

Predisposing factors  لإلصابةالعوامل المهيئة ; the tendencyالميل that promote the 

development of a disease in an individual e.g. age, race, sex, race. 

Disease prevention: is a procedure through which individuals, particularly 

those with risk factors for a disease, are treated in order to prevent a disease 

from occurring. الوقاية   This procedure include health promotionتطوير ، germs 

eradicationاستئصال, campaignsحمالت or screening programs اإلصابات  التحري عن 

for early diagnosis برامج الكشف المبكر  . These preventive activities based on the 

causes, predisposing factors, and the incidence حدوث المرض نسبة  of a specific 

disease. 

The Incidence or Occurrence, the proportionنسبة of those at risk  احتمالية خطر

 .of developing a specific disease االصابة

 Diagnosis :التشخيص   the identification of a disease by health assessment and 

investigations. 

Pathologic changes المرضية التغيرات :  the abnormal organic effects of a disease 

on the body tissues or organs.  

The pathogenesis of a disease تكون المرض ومضاعفاته خطوات  is the biological 

mechanism الية(or mechanisms) or the origin and development a disease, and 

whether it is acute,حاد, chronicمزمن, or recurrentراجع. 

Clinical manifestations (clinical picture); the disease evidencesالمؤشرات, 

which are either objective data when observed by a nurse or a doctor (signs), 

or subjective data when recognized and described by the patient himself 

(symptoms). 

Prognosisالنتيجة المتوقعة; or the probable outcomes  of a particular المحتملة النتائج

disease including whether the symptoms will improve or worsen (Morbidity 

Rate) and how quickly, or remain stable over time as well as the 

expectationsتوقعات of quality of life, such as the ability to carry out the daily 

activities or the probability of death(Mortality Rate). 

Treatment (Rx); the medical and nursing care applied to a patient for an 

illness or injury, it is of many modalities أنواع طرق/   like medical treatment 

(Rx), surgical Rx, palliative Rx مسكن,عالج   radicalجذري, symptomatic عالج

psychological ,االعراض المصاحبة لنفسيا... prophylactic Rx ... عالج تحفظي etc. 

 

Human Cell and Tissue Changes: 

Normal human cell; Cells are the basic building blocks of body. 

The human body is composed of trillions of cells. They provide structure for 
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the body, take in nutrients from 

food, convert those nutrients 

into energy, and carry out 

specialized functions 

Atrophyضمور; wasting away of 

cells, tissue or organ, because 

of degeneration of cells, or 

become smaller during 

development.  

Vestigial organs ضامر  عضو

 ,are organs of the bodyوالديا 

which are smaller and simpler than those in related speciesانواع الحيوانات. They 

have lost, or almost lost their original function as the appendix or the coccyx. 

Hypertrophyتضخم; the enlargement of an organ or tissue 

from the increase in size of its cell. 

They are frequently linked to 

changes in needs or use of the tissue as the arm 

muscles of the blacksmith.  

Metaplasia نوع الخلية تغير is the transformation of one differentiated متخصصةcell 

type to another differentiated cell type. The 

change from one type of cell 

to another may be part of 

a normal maturation 

process, or caused by 

some sort of abnormal 

stimulusحافز, often occurs as an adaptive تعودchange, 

replacing the normal cell with a more resistant cell.  

Hyperplasia; 

التضخم الناتج عن 

 the enlargement of anزيادة عدد الخاليا

organ or tissue caused by an increase 

in the reproductionتوالد rate of its 

cells, often as an initial stage in the 

development of cancer. 

Dysplasia; في شكل ونمو الخاليا  تشوه

 abnormal growth or واالنسجة
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development of organs or cells causing abnormal anatomical structure due to 

such a growth. 

Neoplasia;  
The neoplasm, also called 

tumor, is an abnormal 

mass of cells that results 

when cells divide more 

than they should or do not 

die when they should. 

 Neoplasia may be benign 

growth (not cancer), or 

malignant growth 
(cancer).. 

Anaplasia: reversion 

تدهور الخلية الى خلية أولية جنينية 

 of cells to aليست بشكل معين 

more primitive or 

undifferentiated form, 
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الشكل والوظيفة  معينةخاليا بدائية غير  they are the most malignant خبيث  cells.  

 

Cancer cells does not stop division, forming solid tumors or floodingيمال the 

blood or lymph with abnormal cells. 

 Controlled cell divisions are normal process used by the body for growth and 

repair.  
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 The malignant cell is characterized by a 

large, prominent, and dark nucleus, having an 

irregular size and shape. The cytoplasm is small 

and deeply colored or, sometimes, is very pale. 

Types of neoplasm cells; 

Neoplasms originate from connective tissues 

known as sarcomas. 

Neoplasm originate from epithelium known 

as carcinoma. 

Neoplasm may be benign, which is not killar,slowly growing, not 

metastasising nor invading surrounding tissues. 

Neoplasm may be malignant, which is killar, fast growing, metastasize to 

distant organs, and invadethe surrounding tissues. 

Cell Injury;  

It is the process through which a cell is damaged and start to function in a 

different way until it die. 

Cell Damageتضرر is a variety or changes that a cell suffers 

due to external or internal environmental injuries. 

 It may be reversible with temporaryوقتي loss of function 

(degeneration), or permanentدائمي damage (necrosis).  

Degeneration; deteriorationتدهور structural change lead  

to a decreased  function caused by non –lethal (قاتل) 

injuries. When there is chemical change of the tissue 

itself, is called true degeneration. When the change 

consists of depositتراكم of abnormal cells in a tissues, it 

is infiltration as in fatty liver infiltration.   

Necrosis; Severe permanent structural and 

 functional changes of cell nucleus, it occurs when the damage 

exceed the cell ability to repair itself. It is the real cell death 

caused by killing (lethal) injuries.  

Cell death; the irreversible دائميstopping of all vital cellular 

structures and functions duo to lethal injury. 

Etiology of cellular injury: 

o Hypoxic injury: the cell damage is due to decreased oxygen supply to 

the cell. 

o Anoxic injury; the severe cell damage due to stopping oxygen supply to 

the cell.                                            

o Nutritional غذائيcell injury; is the cell damage due to decreased essential 

nutritional materials supply, as sugar or amino acids. 
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o Infection cell injury; is the cell damage due to toxic materials released 

by the infectious microorganism. 

o Chemical injury; is the cell damage due to toxic substances accumulated 

inside the cells. 

o Physical injury; is the cell damage due to external energy causing cell 

damage as in heat and burn, or radiation exposure.  

Apoptosis: A programmed continuous cells death موت الخاليا المبرمج والمستمر   

with replacementتعويض by new cells generationsاجيال, this programmed 

sequence of events leads to the removal of dead cells without releasingافراز 

harmfulمؤذية substances in the surrounding tissues. 

Body death; permanent body organs structures and functions changes cause 

stopping of the heart, respiration, and brain activity.  It is the end of life….. 

Stress: is a physical, mental, or emotional factor 

that causes body or mental tension جسماني او  شد

او نفسي عصبي .  

 Stresses can be external (from the environment, 

psychological, or social situations), or internal 

(illness, or from a medical procedure). 

 Stress in physiology can initiate the "fight or flight response"الهجوم او الهرب, 

which is a complex reaction of neurologic and endocrinal responses, but in 

medicine, it is any physical/chemical/ or psychological injury. 

Copeتعامل/تحمل: the attempt to overcome or to deal with the stress problems 

and difficulties.   الصعوباتالتغلب على  محاولةعني ي

Coping mechanisms are the ways through which the body deal with an 

external or internal stresses in order to manage and overcome, by either 

adaptation, correction or patience صبرال .   

Adaptation; refers to the process of the body getting accustomedيتعود to a 

particularخاص stress through repeated exposure. 

الجديد المحرج على الوضع التعودعني ي  

General Adaptation Syndrome (GAS); is the predictableالمتوقعة way the body 

usually responds to stress. Example, if one is sporting, his heart rate will 

increased. If he was stressed long enough, he may become tired and even 

become sick.  

Stages;  

The first stage of GAS is the alarm انذارstage, which provides a more energy. 

The second stage, known as the resistance stageالمقاومة, the body attempts to 

resist or adapt to the stress.  

The third stage is the exhaustion  will الطاقةstage because the energy التعبمرحلة 

be lost. 



11 

 

Local adaptation syndrome (LAS); the local 

response of a tissue, organ, or system that occurs as 

a reactionتفاعل to stress. Example, if the right leg is 

injured, subject will have limpingيعرج, this unusual 

gaitمشي will add stress on the left leg and the 

spineالعمود الفقري. The spine try locally to adept 

himself for this new condition by a sidespin 

curvingانحناء جانبي (scoliosis), finally this position 

may cause spinal nerve compression and back and 

leg pain. That is a local adaptation of the spine. 
 
Immunity;  

The balanced biological defenses system to fight infection 

or cancer, or other unwanted biological invasionغزو, while avoiding allergy, and 

autoimmune diseases. 

What is the immune response or (reaction)?   
When an injurious particle or microorganism (termed antigen) 

invade the body, one of the body response to the antigen is the 

stimulation the lymphocytes to identifyيتعرف على the antigenic 

molecule as foreign and induce the formation of serum 

antibodies(protein) and lymphocytes (cells) capable of treating 

and neutralize the antigen particle. 

The components of the immune system;  

1. The lymphatic system; It is a network of lymph nodes and 

vessels and lymph fluid. 

a. Lymphatic vessels are thin tubes that branch, like 

blood vessels, throughout the body. They carry a 

clear fluid called lymph. 

b. Lymph, contains fluid, waste products, and 

immune system cells. 

c. Lymph nodes are small, bean-shaped clumps of 

immune system cells that are connected by 

lymphatic vessels. They contain white blood and 

macrophages that trap viruses, bacteria, and other invaders, including cancer 

cells. 

2. White blood cells are the cells of the immune system. They are made in one of the 

lymph organs. 

Lymph organs (the organs develop and keep lymph); they are the bone marrow, 

the spleen, and thymus gland. 

Types of immune system; 

1.  Innate (nonspecific) immune systemنظام المناعة الفطري is composed of primitiveبدائي 

bone marrowنخاع العظم cells that are programmed to recognize foreign 

substancesاجسام غريبة and fight them.  

2. Adaptive, specific immune system; this system recognize the new injuring bodies as 

bacteria and can produce bacteria-specific immunity. It is composed of immune 

https://www.urmc.rochester.edu/encyclopedia/images/cache/259187.img
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lymphatic cells that are programmed to recognize self-substances and do not fight 

them, on the other hand, they fight the foreign microorganism. 

The manifestations of Normal immunity; 

Inflammationااللتهاب; it is the normal immune body response to the foreign injuring 

substances.  

 

Alteration of immunity 

Manifestations of immune deficiency; 

1. Frequent and recurrent infections, like pneumonia, bronchitis, sinus 

infections, ear infections, meningitis or skin infections. 

2. Inflammation of internal organs e.g. ulcerative colitis. 

3. Some Blood disorders, such as low platelet counts or anemia. 

Diseases of Immunity; 

The diseases in which the immune system works in a wrong way. 

Types of immune diseases; 

 Primary immune deficiency diseases; When the patient born with a weak 

immune system.  

 Acquired immune deficiency diseases y; when patient get a disease that 

weakens the immune system.  

 Allergic diseases; have an immune system that is over active.  

 Autoimmune diseases; that turns against self-body components. Like 

rheumatoid arthritis and glomerulonephritis. 

 

The Immune system changes in aging;  

The immune system deteriorates يتدهورwith age, and the incidenceنسبة حدوث of 

infection and cancer increase duo to (pathogenesis); 

1. Decrease number of cell mediated immunity e.g. macrophages 

(germs eating white blood cells). 

2. Increase autoantibodies (sensitivity to self-proteins), e.g. arthritis. 
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3. Low antibodies production to infection and vaccination. 

4. Reduced cellular immunity of the bone marrow cells and 

lymphocytes.  

 

Inflammation: 
Definitions; the normal body immune response triggered (initiated) by damage to living 

tissues (the stimulus).  

The aimsالغايات of inflammation are to; 

 *eliminateازالة the damaging stimulus, 

**clear out تنظيفnecrotic cells and tissues damaged,  

*** initiate tissue repairتصليح االنسجة التالفة. 

 The inflammatory response is an immune defense mechanism تقنية مضادةthat found جدو to 

protect body from infection and damage.  

`Pathophysiology of inflammation: 

1. Once there is an injuring stimulus e.g. 

bacteria or heat. The inflammation stimuli 

can be external injuries or internal 

injuries (within the body e.g. ischemia, 

cancer…). 

2. The body (systemic) responsesاالستجابة         

to the stimulus is by; 

(1)increase blood flow  

(2) increase in fluid permeabilityنضوح of blood vessels  

(3) migration of fluid, proteins, and white blood cells (leukocytes) from 

the blood vesseles to the site of tissue injury .  

3. The (cellular and tissues) responses are; 

(1)Mast cell losing its granules 

(2) Activation of plasma proteins 

 (3) Activation of cell immune response  

(4) Local heat production.  

4. Repair (healing) process; 

The physical or mechanical restoration of damaged tissues, especially the    

replacement of dead or damaged cells in a body 

tissue or organ by healthy new cells. 

5. All these organs, tissue and cellular responses 

occur simultaneouslyمتزامنة to produce the 

inflammation features.  

Clinical features of inflammation include; 

*redness, **swelling, ***warmth, ****pain, and 

*****loss of function. The clinical features of 

inflammation are due to activation of the inflammatory responses. 
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The clinical types of inflammation; 

1. Acute inflammation; an inflammatory response that lasts minutes to 

few days as in mosquitoبعوضة bite or simple trauma. 

2.  Chronic inflammation; a response of longer durationفترة (from dayes 

to years) as in lung tuberculosis. 

Although acute inflammation is, normally useful, if the response is 

abnormal causes unpleasant sensations and in some times is harmful. 

Examples, allergy, or hypersensitivity, and anaphylactic shock. 

NB. 

Organ inflammation terms defined by adding -itis to the end of the organ or 

tissue, for example, appendicitis, tonsillitis, or gastritis, neuritis, 

osteomyelitis, not necessary caused by infection. 

Inflammation is not the same as infection by bacteria or viruses, although 

infection is one cause of inflammation.  

The etiology (causes) of inflammation; 

1. Physical: 

o Heat and Burns 

o Frostbite صقيع-ثلج  
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o Physical violence; bluntرضي or penetratingنافذ injuries. 

o Foreign bodiesاجسام غريبة, including bulletطلقة, dirt and sand….. 

o Radiationاشعاعات  

2. Biological: 

o Infection by germs (Virus &Bacteria) 

o Immune reactions of hypersensitivity (internal factor) 

o Cancer (internal factor) 

o Stress 

3. Chemical: 

o Chemical irritants (acids& alkalis, poisons) 

o Toxins 

o Alcohol. 

There are three main clinical stages of inflammation: 

1- Acute -swelling stage; lasting minutes to dayes. 

a. During of this stage, there is redness (erythema), swelling (caused by 

exudateنضوح) due to vascular leaking, pain, hematoma, and bleeding within 

the tissues.  

 b. Chemical irritants starts neutralized, the area is walled offتغلق from 

the surrounding tissues, and local circulation is blocked.   

c. Fibroblast activated to produce fibrocytescollagen fibers. 

 d. Pain is present at rest over the inflamed area and increases by activity 

duo to the release of toxic substances.  

e. Secondary muscle spasm restrict passive movement (Range Of 

Movement, ROM). 

2- Sub-acute, (regenerative or granulation tissue stage); lasting days 

to weeks. 

a.  Is the starting of healing and repair االلتئام والتصليح.   

b. Toxic chemicals are further neutralized and new 

blood capillaries grow into the damaged areas, 

supported by growth of collagen fibers from 

fibroblasts, both together form the granulation 

tissue. 

c.   Signs of inflammation start to subsideتختفي, ROM 

increases, and the pain decreases. 

3- Chronic scar tissue maturationالنضج and remodeling stag نضوج

ترتيبإعادة و . This stage may last 6 months. 

a. Signs of inflammation are absent and scar tissue more matureناضج. 

b. Appearance of the phagocytes (immune leucocytes) to engulfتلتهم the 

pathogens. ظهور خاليا المناعية الملتهمة 

c.  Pain disappears. 
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NB.   Maturation refers to the change of the fibrocytes to collagen fibers, and 

remodeling ترتيب اعادة  refers to the organization of and shrinking of collagen 

fibers.  

Granulation tissue is the beginning of repair. It is red, new 

connective tissue contains microscopic blood vessels. It is formed on the 

surfaces of a wound of necrosis during the healing process.  

Granulation tissue typically grows from the base of a wound and is able to fill 

wounds of almost any size……….. 

 

ONCOLOGY 

It is a branch of medicine that deal with, prevention, diagnosis, and 

treatment of cancers. 

Neoplasm Definition; is a new growth نمو (tumor (, consist an abnormal 

collection of cells, the growth of which exceeds and is uncoordinated غير متناسق 

with that of the normal tissue. 

Neoplasm is either benign, when it is not invading the surrounding tissue, or 

malignant when it invade the surrounding tissue or disseminating far away in 

the body (metastasis).   
NB 

Tumor= mass = lump =; كتلة او تورم 
Swelling =انتفاخ او تورم  
Cyst= كيس 

(The figure below; A- a benign Neoplasm, and B- a malignantخبيث Neoplasm) 

A. The characteristics of benign neoplasm; 

o Looks like condensed original tissue  

o Has a slow growth rate. 

o Do not invade surrounding tissues  

o Do not metastasize. 

o Covered by a capsule. 

o Regular shape. 

B. The characteristics of malignant neoplasms: 
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o Rapidly increasing in size. 

o Undifferented cell (lack of differentiation, anaplastic) 

o Tendency to invade surrounding tissues. 

o    Ability to metastasize to distant tissues. 

o    Hardin consistency 

o    Not capsulated. 

o    Irregular shape 

Principles of cancer biology; 

 Normally the body cells are in balance between new divisions and 

apoptosis (programmed cell death). 

 Normally there is genetic factors inhibit cell division (tumor 

suppressor factors).  

 Normally these factors act on the nuclear genetic structure (DNA). 

 Normally there is genetic factors predisposeقابلية to develop cancer 

cells (oncogenic factors). 

 Normally there is a balance between the oncogenic factors عوامل

  .عوامل قامعةand tumor suppressive factors مسرطنة

 If an abnormal, oncogenic stimulus overcomes, cancer may develop. 

 1cm3 cancer mass = 1g=1cm3 cancer =109 cells which may be 

clinically detected. This cancer size take 30-multiplication 

doublingsمضاعفة to occur. 

 The rate of cancer cell doubling differs according to the type of 

cancer cells and degree of anaplasia and the body immunity. 

 Immunity system has great impact تأثير in fighting cancer cells 

growth. 

  to develop a cancer, 

there must be; 

1. Internal factors;  

a. Predisposing  

genetic factors (i.e. 

oncogenic factors),  

b.  Low immunity 

conditions as and 

2. External factors; 

environmental factors such as ultra-violate and radiation, or 

smoking.  

The Behavior of Cancer Cells; 
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(1) Cancer cells stimulate themselves by themselves (autonomous stimulation). 

(2) They resist inhibitory stimuli that might otherwise stop their growth. 

(3) They resist their 

programmed cell death 

(apoptosis). 

(4) They can multiply 

indefinitelyما النهاية  

(5) They stimulate the 

growth of blood vessels 

to supply nutrients to the 

new growth 

(angiogenesis) 

(6) They invade local 

tissue (local invasion) 

and spread to distant 

sites (distant metastasis). 

 

Cancer microstructure: cancer mass 

composes of;  

1. Neoplastic cancer cells, which 

form the coreلب of the tumor.  

2. A variety of mesenchymal cell 

 types (connectiveخاليا حشوية

tissue) رابطة انسجة  . 

3. Extracellular matrixقالب خارجي 

components that compriseيضم the 

tumor stroma  مثبتةشبكة  (supporting 

material). 

 

Cancer- Host Interactionالتفاعل النسيجي مع الورم ; 

1. Local interaction; Within the tumor mass;  

 Cancer promoting يطورstroma cells that interacts with the nearby 

carcinoma cells. 

 Cancer Limiting stromal cells; some stromal cells limit tumor cells 

growth by complex interactions with the nearby carcinoma cells. 

2. Systemic interactionsتفاعل أجهزة الجسم مع الورم; 

 Tumors actively respond to the body systems e.g.  Immunity, nutrition, 

stress, injury.  

 Tumor actively impacts on body organs at distant anatomic sites e.g. 

muscle weakness, anemia, liver failure…. 
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Cancer Therapy; 

The types of treatment depends on the type of cancer 

and how advanced it is(cancer stage). 

Some people with cancer will have only one treatment 

type. However, most people have a combination of 

treatments.  

1. Surgeryالجراحة 

Surgery is the main treatment in which a surgeon 

removes cancer from the body. There are different 

ways that surgery is used to remove cancer and its 

expectationsتوقعات including cancer staging before, 

during, and after surgery. 

2. Radiation Therapy 

Radiation uses high doses deep radiation to kill local cancer cells and shrink 

tumors.  

3. Chemotherapy; by uses toxic chemical drugs to kill 

both local and systemic cancer cells.  

4. Immunotherapyعالج مناعي; 

Immunotherapy is a type of 

treatment that stimulate the immune 

system to fight cancer.  

5. Targeted موجهةTherapy; targeting the cancer's 

specific genes, proteins, or the tissue 

environment that contributes to cancer 

growth and survival. 

6. Hormone Therapy 

Hormone therapy (antihormones 

drugs الهورمونات مضادات  ) is a 

treatment that slows or stops the growth of breast and 

prostate cancers that use hormones to grow.  

7. Stem Cell Transplant زرع خاليا جذعية

 Procedures that restore blood- formingمولدة

stem cells in cancer patients which have had 

destroyed by very high doses of chemotherapy or radiation therapy. 

https://www.cancer.gov/about-cancer/treatment/types/surgery
https://www.cancer.gov/about-cancer/treatment/types/radiation-therapy
https://www.cancer.gov/about-cancer/treatment/types/chemotherapy
https://www.cancer.gov/about-cancer/treatment/types/immunotherapy
https://www.cancer.gov/about-cancer/treatment/types/targeted-therapies
https://www.cancer.gov/about-cancer/treatment/types/hormone-therapy
https://www.cancer.gov/about-cancer/treatment/types/stem-cell-transplant
https://www.cancer.gov/about-cancer/treatment/types/surgery
https://www.cancer.gov/about-cancer/treatment/types/radiation-therapy
https://www.cancer.gov/about-cancer/treatment/types/immunotherapy
https://www.cancer.gov/about-cancer/treatment/types/targeted-therapies
https://www.cancer.gov/about-cancer/treatment/types/hormone-therapy
https://www.cancer.gov/about-cancer/treatment/types/stem-cell-transplant
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8. Precisionدقيق Medicine; 

Treatments that based on a molecular and genetic understanding of a patient.  

Cancer risk factors:العوامل المهياة للخطر  
The most common risk factors for cancer include; 

1. Aging  

2. Tobacco  

3. Sun exposure 

4. Radiation exposure  

5. Chemicals and other 

substances 

6. Some viruses and bacteria 

7. Certain hormones 

8. Family history of cancer 

9. Alcohol 

10.  Poor diet 

11. Lack of physical activity  

12. Overweight. 
 

Cancers consistency; 

 Hard tumor; an condensed mass of 

tissue that usually does not contain 

liquid areas.  

 Soft; sometimes pieces of solid cancer 

become necrotic and become gel or 

fluid. 

 Fluid cancer; Blood cancers; Cancer 

of blood or of ovary  

 Mixed consistency; a cancer composed of both hard and soft areas. 

Cancer Cells of origin;   

Different types of solid tumors are named for the type of cells that form them. 

Examples of solid tumors are carcinomas, sarcomas, and lymphomas. 

1. Carcinoma; Cancer that begins in the 

epithelium of the skin or in  tissues that line or 

cover internal organs. Examples are carcinoma 

of the breast, colon, liver, lung, pancreas, 

prostate, or stomach. 

2. Sarcoma; arising from connective tissue 

cells. They are named after the type of cell, 

tissue, or structure involved, as in 

https://www.cancer.gov/about-cancer/treatment/types/precision-medicine
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angiosarcoma (of blood vessels), chondrosarcoma (of cartilage), 

fibrosarcoma (of fibrous tissue), liposarcoma ( of fat tissue),and 

osteosarcoma (of bone). 

Common oncology terms; 

Tumorigenesis; the production or causation of tumors. 

Oncogenesis; the production or causation of tumors. 

Carcinogens; substances capable of causing cancer in living tissue. 

Carcinogenesis; the process of initiating and promoting cancer. 

Sarcomagenesis; is the process of initiating and promoting the development of 

a sarcoma. 
 

Lymphoproliferative disorders (LPDs)                                    
NB 

Disorder= dysfunction= اضطراب وظيفي -is different from disease it is just a functional deviation. 

Blood is made up of a fluid, called plasma, and three types of blood cells that are made in the 

bone marrow. Each has its own function: 

White blood cells (also called WBCs or leukocytes). These cells help the body fight infections 

and diseases. 

Red blood cells (also called RBCs or erythrocytes). These cells carry oxygen from the lungs to 

other parts of the body and take carbon dioxide back to the lungs. 

Platelets (also called thrombocytes). These cells help in blood clotting that control bleeding. 

Serum: The clear liquid that can be separated from clotted blood. Serum differs from plasma, 

the liquid portion of normal unclotted blood containing the red and white cells and platelets. It is 

the clot and the absence of clotting factors that makes the difference between serum and plasma. 

Plasma: The liquid part of the blood and lymphatic fluid, which makes up about half of the 

volume of blood. Plasma is devoid of cells and, unlike serum, has not clotted. 

Blood plasma contains antibodies and other proteins. It is taken from donors and made into 

medications for a variety of blood-related conditions. 

 

Lymphoproliferative disorders (LPDs) are several                                  

conditions of immune system dysfunction. 

 It is one risk factor of developing cancer. 

 In these disorders, lymphocytes are produced in excessive 

quantities in the bone marrow.  

They typically occur in people who have a weak immune 

system. 

Physical findings of lymphoproliferative disorders (LPDs) most commonly 

include lymph nodes enlargement, splenomegaly, or symptoms 

attributable to organ infiltration by the abnormal lymphoid cells. 

Because the GI tract or lungs may be commonly affected, abdominal and 

pulmonary may be common physical findings. 

These conditions are either, inherited, acquired, or iatrogenically induced 

immunodeficiency condition, predispose the person to the formation 



22 

 

uncontrolled dysfunctional lymphocytes, that infiltrate various lymphoid 

organs, and that have the ability to become malignant transformation into true 

lymphoid malignancies. 

Examples of cancers associated with Lymphoproliferative disorders; 

 Lymphomas  

 Chronic lymphocytic leukemia 

 Acute lymphoblastic leukemia 

 Multiple myeloma. 

 

Examples of Blood Cancers; 

Leukemia  

Is a group of blood cell cancers that usually begin in the bone marrow and 

result in high numbers of abnormal immature white blood cells, called blast 

cells or leukemia cells, which suppress the production of normal WBC 

 These abnormal cells survive longer, build up in large numbers, and enter the 

bloodstream. The normal cells, pushed out by the abnormal cells, and cannot 

work properly and the person becomes ill. 

 Leukemia pathophysiology. Sometimes an immature blast cell have two 

gene mutations which prevent it from maturing into a 

specialized blood cell and cause it to multiply out of control. ... 

This leads to a decrease in platelets, red blood cells (RBCs) and 

white blood cells (WBCs). Leukemia leads to anemia, low immunity, and 

bleeding tendency. 

The acute or chronic leukemia;  

There are several different types of leukemia. The different types are classified 

by how quickly the disease progresses (acute or chronic), and by the type of 

blood cell affected. 

Risk factors of leukemia: 

 Genetics. e.g. Down syndrome(mangolism) . 

 Ionizing radiation; such as radiation treatment for other cancers. 

 Medications. Chemotherapy of cancer treatment  

 Smoking. 

 Blood disorders; e. g. Lymphoproliferative disorders, polycythemia. 

 Viruses. e.g. AIDS (HIV). 

of lymphomas  . The major typestissueof the lymphoid  cancer: A Lymphoma

are Hodgkin's disease and non-Hodgkin's lymphoma (NHL). 
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Hodgkin’s lymphoma; 

 It is a cancer of the lymphatic system, 

which is part of the immune system.  

Typically causing painless 

enlargement of the lymph nodes, liver, 

and spleen. 

Age; most common in people between 

20 and 40 years old and those over 55. 

The cancer cells in the lymphatic 

system grow abnormally and may 

spread faraway.  

Signs and symptoms of Hodgkin's lymphoma may include: 

 Painless swelling of lymph nodes in the neck, axilla or groin 

 Persistent fatigue 

 Fever 

• Night sweats 

• Unexplained weight loss 

• Severe itching 

• Increased sensitivity to the effects of alcohol or pain in lymph nodes after drinking 

alcohol 

Etiology; unknown. 

Pathophysiology;  

It begins when the lymphocytes 

develop a genetic mutationطفرة وراثية.  

The mutation make the cell to multiply 

fast. 

These lymphocytes are of large size, 

and accumulate in the lymphatic 

system, where they push out يزاحم- 

 healthy cells and cause the signsيطرد

and symptoms of Hodgkin's lymphoma. 

Types of Hodgkin's lymphoma; 

3. Classical Hodgkin's lymphoma is 

the more common type of this 

disease. People 

diagnosed with this 

disease have large, 

abnormal cells called 

Reed-Sternberg cells 
in their lymph nodes. 

https://www.mayoclinic.org/-/media/kcms/gbs/patient-consumer/images/2013/11/15/17/39/ds00186_-ds00880_im04536_mcdc7_swollenlymphnodesthu_jpg.jpg
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4. Non- classical Hodgkin's  lymphoma, rare. 

Risk factors of Hodgkin's lymphoma; 

1. Age; 15 and 30 years old and those over 55. 

2. A family history of lymphoma.  

3. Male gender; more in males. 

4. Past (Epstein-Barr) viral infection. 

 ;)(NHLlymphomasHodgkin’s -Non 

Is a group of lymphoid tissues cancer (e.g. Lymph nodes) that includes all 

types of lymphoma except Hodgkin's Lymphoma. 

 They are more common than Hodgkin. 

 Etiology; 

These tumors may result from chromosomal translocations, infections, 

environmental factors, immunodeficiency states, and chronic inflammation. 

  

: Infection 

The invasionغزو and multiplication مضاعفة-ثرتكا  of microorganisms such as 

bacteria, viruses, and parasites that are not normally present within the body.  

Infection occurs when viruses, bacteria, or other microbes enter the body and 

begin to multiply. Disease occurs when the cells in the body are damaged 

because of infection and signs and symptoms of an illness appear.  Viruses 

make us sick by killing cells or disrupting cell function. 

Location; infection may remain localized, or it may spread through the blood 

or lymphatic vessels to become systemic e.g. septicemia. 

Manifestation of infection; 

An infection may cause no symptoms (asymptomatic or subclinical).  

 Symptomatic; 

o Localized (e.g., local pain, and swelling, redness, hotness). 

o Systemic (fever, headache, weakness, loss of appetite). 

 Mild symptomatic  

 Severe symptomatic infections may have life-threatening 

manifestations (e.g. septicemiaتسمم الدم and septic shock ةالصدمة الجرثومي ). 

Most manifestations resolveتختفي with successful treatment of the 

underlying infection, others are killer. 

The Clinical Types of a Localized Infection; 

1. Acute; associated with the signs and symptoms of acute inflammation, 

e.g. cellulitis, acute tonsillitis, viral hepatitis. 
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2. Subacute infection; the inflammatory 

infectious process starts healing and the 

microorganisms starts limiting themselves to a 

center, with fading of the signs of inflammation. 

3. Chronic 

infection; the local 

and systemic signs 

and the symptoms of 

inflammation 

decreased. 

 There may be a 

collection of pus in a central space surrounded by a wall of granulation 

tissue. This picture of chronic infection called ABSCESS.      

Clinical signs (objective) findings; 

A. Local; redness, swelling, tenderness, hotness, and loss of 

function. 

B. Systemic; 

1. Tachycardia and fever.. 

2. Relative bradycardia; (e.g. typhoid fever, brucellosis (حمى مالطة ), PR 

may not elevate corresponding منسجمwith the degree of fever.  

3. Hypotension can result from hypovolemia, septic shock, or toxic shock. 

4.  Tachypnea are common. 

5. Encephalopathy المخ تأثر  alterations in sensation may occur in severe 

infection regardless whether CNS infection is present. Encephalopathy is 

most common in serious  infections in the children and may cause شديد

convulsionصرع, anxietyقلق, confusionارتباك, deliriumهذيان, stuporذهول, 

fitsصرع, and coma فقدان اوعي.  

6. Hematologic manifestations; 

a. Leukocytosis, Infectious diseases commonly increase the numbers of 

mature and immature circulating WBCsالخاليا البيضاء(leukocytosis). 

Normal WBC count range from 4500- 11000/ml. Mechanisms include 

release of deformed immature WBC from bone marrow by some 

enzymes and factors which developed by macrophages, or 

lymphocytes.  

Exaggeration of these phenomena (e.g., in trauma, inflammation) can 

result in release of excessive numbers of immature leukocytes into the 

circulation termed (leukemoid reaction), with leukocyte counts over 

25000/ ml. 
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b. Leukopenia, conversely, some infections (eg, typhoid fever, 

brucellosis) commonly cause leukopenia  of less than  البيضاءالخاليا  عدد قلة 

4500/ul.              

  In overwhelming بالشديد المتغل  severe infections, severe leukopenia is 

often of poor prognostic sign.. 

c. Anemia can develop despiteبالرغم من adequateكافي tissue iron stores. 

Serious infection, may cause thrombocytopeniaنقص األقراص الدموية and 

disseminated intravascular coagulation (DIC) associated with 

generalized bleeding الستهالكها بالتخثرات المنتشرة داخل عوامل التخثر  نقصان 

.االوعية  

7. Multiple systemic manifestations; 

a. Pulmonary complianceالمطاطية may decrease, progressing to acute 

respiratory distress syndrome (ARDS) and respiratory muscle failure. 

b. Renal manifestations range from minimal proteinuria to acute renal 

failure, which can result from shock and acute tubular necrosis. 

c. Hepatic dysfunction, including jaundiceيرقان انسدادي (often a poor 

prognostic sign) or hepatic failure, occurs with many infections, even 

though the infection is not localized in the liver. 

d. Upper GI bleeding  عشري واالثنينزف المعدة due to stress ulceration may 

occur during sepsis. 

e. Endocrines الغدد الصماءdysfunctions include; increased production of 

thyroid-stimulating hormone, vasopressin, insulin, and glucagon. 

Hypoglycemia نقص السكر في الدمoccurs in sepsis.  

Hyperglycemia ارتفاع السكر بالدمmay be an early sign of infection in 

diabetics. 

f. Muscular  proteins and muscle wastingضمور العضالت secondary to 

increased metabolic demandsاالحتياج 

g. Skeletal  demineralization كالسيوم العظم  فقدان  

 

 

SHOCK; 

Is an acute life-threatening condition, caused by a sudden drop in blood flow 

through the body.  

The circulatory system fails to maintain adequate blood flow, and effective 

tissue perfusion (blood supply) that cause a decrease of cells and tissue oxygen 

supply.  

Pathogenesis; 

When the body has no enough blood supply, oxygen and nutrients to 

function properly, many body organs may damage.  
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The damage results from tissue hypoxia, هوائي acidosisحموضة الدم, cellular 

and organ dysfunctionاختالل وضيفي, and metabolic abnormalities. If the 

condition prolonged, irreversible دائميdamage and death may occur. 

Pathophysiology in the various types of shock variesتختلف with; 

1.  Hemodynamic state  الدورة الدموية حالة انتظام   

2. Oxygenation changes,  

3. Alterations in the composition of the fluid compartments كمية تغير 

مواضع السوائل في الجسم, و  

4. Alterations of body proteins mediators . مساعدةال بروتينيةال عواملال  

Pathogenesis (causes) of shock;  

 Shock results from change in one or more of the following:  

1. Intravascular fluid volume  

2. Myocardial function 

3. Systemic vascular resistance  

4. Distribution of blood flow                                                                                   

The clinical types of shock are;  
1. Hypovolemic shock  

2. Cardiogenic shock 

3. Distributive (septic)  

4. Obstructive shock. 

Pathophysiology;  

 Hypovolemic shock; refers to a 

medical or surgical condition in which 

rapid fluid loss results in multiple 

organ failure due to inadequate 

circulating volume and subsequent 

inadequate perfusion. 
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 Endothelium plays a critical role in vascular physiological, 

pathophysiological, and reparative processes. The functions of the 

endothelium are highly altered following hypovolemic shock due to 

ischemia of the endothelial cells and by reperfusion due to resuscitation 

with fluids. Due to oxygen deprivation, endothelial cell apoptosis is 

induced following hypovolemic shock.  

 Obstructive shock; (physical cut of blood 

circulation and inadequate blood oxygenation) is 

associated with physical obstruction of the great 

vessels or the heart itself. 

 Examples Pulmonary embolism and cardiac 

tamponade (blood collected in the pericardium around heart).  

 Distributiveتوزيع shock; in which 

abnormal distribution of blood flow in the 

small blood vessels (vasodilation) results 

in inadequate supply of blood to the other 

body's tissues and organs.  

o Septic shock; results from 

persistent vasodilation caused by 

the bacterial toxin, vasodilation 

cause pooling of blood in the small blood vessels but does not 

supply the tissue.  

 The most common cause is severe blood infection is (Sepsis, 

Septicemia), leading to a type of distributive shock called, Septic 

shock, a condition that is fatal.  

During distributive shock of septicemia, patients are at risk for multiple 

organs failure (MOF).  

Mortalityالوفيات from severe sepsis increases markedly with the duration 

of sepsis and the number of organs failed. 

Clinical stages of septic shock; 

 Early septic shock stage (warm or hyper-dynamic); causes reduced 

diastolic blood pressure (less than 70mmHg), widened pulse pressure 

(difference between Distributive shock the systole and diastole); 

flushedاحمرار, warm extremities; and briskسريع capillary refill from 

peripheral vasodilation, with a compensatory increase in cardiac output 

(heart pumping/minute).  

 Late septic shock stage (cold or hypo dynamic); weak myocardial 

contractility combines with peripheral vascular paralysis (capillary 

dilatation) cause decrease in organs perfusion. The result is hypo perfusion 

of critical organs such as the heart, brain, and liver. 
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NB. 

Septicemia; is the presence of large number of bacteria and its toxins in the circulating 

blood. It is characterized by high Mortalityوفيات (if treated, 30%; if untreated, >80%). 

o Systemic inflammatory response syndrome (SIRS); is another 

subtype of distributive shock due to noninfectious inflammatory 

conditions such as severe burns and pancreatitis. 

o Neurogenic shock; a distributive shock subtype, resulting in 

hypotension with a bradycardia, that is caused by the 

disruptionانقطاع of the autonomic nervous system within the spinal 

cord due to loss of sympathetic vascular tone from severe injury 

to the nervous system. It can occur after damage to the central 

nervous system, such as spinal cord injury. 

o Anaphylactic shock; another subtype of distributive shock, often 

severe and sometimes fatal. It is acute systemic allergic reaction 

in a susceptible individual upon exposureالتعرض to a specific 

antigen (such as waspزنبور venomسم or penicillin) after previous 

sensitization. It is characterized by dyspnea, faintingاغماء, itching, 

and rigorقشعريرة. Decreased systemic vascular resistance causing 

vasodilatation is due to massiveشديد histamine release from mast 

cells after activation by antigen-bound immunoglobulin E 

(IgE)بروتينات مناعية, as well as increased synthesisصنع and release of 

prostaglandins. 
NB. Antigens االجسام المناعية المسببة للحساسية- antibodies  العوامل المضادة لألجسام المناعية 

All the above-mentioned subtypes of distributive shock may lead to; 

Toxic shock syndrome (TSS); an acute disease that characterized by fever, 

diarrhea, nausea, diffuse erythemaاحمرار, and shock.  

Causes of toxic shock syndrome (TSS);  

1. Septicemia (Staphylococcus aureus bacteria in blood). 

2. Anaphylaxis; reactions to drugs or toxins, including insectحشرات bites  

3. Blood transfusion reaction (allergy to wrong blood transfusion).  

4. Addison crisis الحاد  الغدة الكظرية فشل    

5. Hepatic insufficiencyعجز الكبد  

6. Neurogenic shock due to brain or spinal cord injury. 

Management; Shock requiresيحتاج immediateحاال assessment, diagnosis, and 

treatment, it can get worse very rapidly.  

Prognosis; 20% of shocked patients will die (Mortality Rate of shock). 

Signs and symptoms of shock vary depending on the types and severity, it 

may include: 

 Cool, clammyرطب skin. 

 Pale or ashenرمادي skin 
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 Anxiety and agitationهياج 

 Rapid thready weak pulse. 

 Hypotension  

 Rapid breathing. 

 Nausea or vomiting. 

 Enlarged pupils. 

 Weakness or fatigue. 

 Dizziness دوخة   or faintingاغماء. 
First aids nursing management of shock; 

1 .Lay the Person Down, if Possible 

 Elevate the person's feet about 12 inches unless head, neck, or back is injured or you suspect 

broken hip or leg bones. 

 Do not raise the person's head. 

 Turn the person on side if he is vomiting or bleeding from the mouth. 

2 .Begin CPR, if necessary 

If the person is not breathing or breathing seems dangerously weak: 

 For a child, start CPR for children. 

 For an adult, start adult CPR. 

 Continue CPR until help arrives or the person wakes up. 

a. Treat Obvious Injuries 

b. Keep Person Warm and Comfortable 

 Loosen restrictive clothing. 

 Cover with coat or blanket. 

 Keep the person still. Do not move the person unless there is danger. 

 Reassure the person. 

 Do not give anything to eat or drink. 

c. Start health assessment steps. 

d. Follow Up 

8. At the hospital, you start oxygen and intravenous fluids. Alternatively, insert folly’s catheter 

or NG tube as needed. 

9. Investigations; Blood test, urine tests, heart test and x-rays and/or CT scans may be needed. 

10. Assessment and resuscitation should be done simultaneously. 

11. Other treatment will depend on the cause of shock. 

 

Oxygen transport  
Physiology;  

How does oxygen transported? 

The oxygen is needed for survival; it is transported from the lungs to peripheral tissues by the hemoglobin that 

is a protein in red blood cells (erythrocytes). Hemoglobin made of four protein units. 

One of the units of hemoglobin is a globin, a protein molecule. Heme attaches to (iron-porphyrin) group to 

constitute the hemoglobin.. 

(Iron-porphyrin)+ Globin heme 

Heme +globin hemoglobin.  

Hemoglobin + O2 oxyhemoglobin, that normally gives its O2 to the body cells.  

 In the lung, oxygen diffuses across the alveolar membrane, and then to the red cell membrane in lung 

capillaries.  

One molecule of hemoglobin is capable of binding four molecules of oxygen (O2).  

Oxyhemoglobin is brilliant red  لماعاحمر فاتح pigment in the arterial blood.                            

   In addition, there is dissolved oxygen in the plasma that helps to keep the oxygen on its binding site (the 

oxyhemoglobin). 

Oxyhemoglobin (in tissue)   O2+ deoxyhemoglobin. 
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As the blood circulates, the small amount of dissolved oxygen in plasma is taken first by cells. Once the 

dissolved O2 consumed by cells, stimulate extraction of oxygen from Oxyhemoglobin molecules toward the 

tissue.  

Partially or fully unloaded hemoglobin is called deoxyhemoglobin. It is a dark blue to purplish color as in 

venous blood. 

NB. Normal Partial pressure of oxygen (PO2): 75 to 100 mm Hg .  Partial pressure of carbon dioxide 

(PCO2): 38 to 42 mm Hg .  Arterial blood pH: 7.38 to 7.42.                              

Blood Oxygen saturation (SaO2): 94% to 100%. 

 

Pathophysiology of Oxygen Transport Alteration; 

Oxygen lackنقص known as Hypoxia.  

Complete absence of oxygen known Anoxia.  

Decreasing oxygen transport; 

 Hypoxia:  

It is the failure of the balance between the oxygen delivery by the lung تجهيز

and oxygen consumption استهالكby cells and tissue. 

Etiology; 

1. Decrease in hemoglobin concentration 

2. Impaired tissue metabolism 

3. Lung diffusionانتشار االوكسجين and perfusion تجهيز الدمdefects 

4. Decrease in cardiac output 

5. Decrease of peripheral microvascularاالوعية الشعرية perfusion  

6. Reduced ability of cells to extract استحصالoxygen. 

There are four types of hypoxia; 

 (1) The hypoxemic type, the hemoglobin is unsaturatedغير مشبع with oxygen.  

(2) The anemic type; in which the amount of blood hemoglobin is too small, 

and henceلذلك the capacityسعة of the blood to carry oxygen is too low. 

 (3) The stagnant typeالراكد, in which the blood is normal but the flow of blood 

to the tissues is slow.  

(4) The histotoxic typeالخاليا المتسممة, in which the cells are poisoned and are 

therefore unable to make proper useاستعمال صحيح of oxygen.  

Diseases of the blood, heart, circulation, and the lungs may all produce 

hypoxia. 

The CAUSES of hypoxia; 

 The hypoxemic hypoxia is due to:  

1)  Decrease in the amount of breathing oxygen, as in, pilotالطيار, and or 

pulmonary failure. 

 2)  Cardiopulmonary failure in which the lungs are unable to transfer 

oxygen from the alveoli to the blood. 

 The anemic hypoxia is due to;  

1) Either the total amount of hemoglobin is too small to supply the body’s 

oxygen needs, as in anemia, or after severe bleeding,  
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2) Hemoglobin is nonfunctional. As in carbon monoxide CO poisoning, the 

hemoglobin is poisoned, that it becomes unavailable for oxygen 

combination and transport. 

 The Stagnant hypoxia, in which blood flow through the capillaries is 

insufficient to supply the tissues, by general or local conditions;  

1) General as in shock.  

2) Local arterial obstruction (e.g. tight dressing). 

 Histotoxic hypoxia, the body cells are poisoned. Cannot use oxygen. 

 1)    Characteristically produced by cyanide poison.  

2)     Any agent that decreases cellular respiration, as narcotics, alcohol, 

formaldehyde, acetone, and some anesthetic drugs. 
  

Perfusion,-blood flow- blood pressure and peripheral resistance 

Physiology 

.tissue delivery of blood to a capillary bed inis the  ;Perfusion 

If an organ perfusion is too little, then addressed as an ischemic organ. 

Blood flow; is the movement of blood through a vessel, tissue, or organ. Blood flow 

measured in unit of (volume of blood flowing in unit time; cm³/sec or mL/min).  

The ventricular contraction is responsible for the blood flow, and result in flow of blood 

from higher-pressure regions (ventricle and aorta) to lower-pressure regions (arterioles and 

capillaries). 

Normal Blood flow homeostasis; 

Because there is not enough blood flow to 

distribute blood equally to all tissues 

simultaneously, the cardiovascular system 

organize and redistribute its blood to the tissue 

according to the need. For example, when an 

individual is exercising, more blood will be 

directed to skeletal muscles, the heart, and the 

lungs. Following a meal, more blood is directed to 

the digestive system. Only the brain receives a 

more or less constant supply of blood whether 

subjects are active, resting, thinking, or engaged in 

any other activity. 

Physiology of blood flow and lymph 

flow; 
heart→ aorta→ arteries→ arterioles→ 

capillaries→ venules→ veins→ heart 

 

Interstitial tissue→ lymphatic vessels and LN→ 

heart. 

Blood primarily moves in the veins by the rhythmic movement of smooth muscle of the 

vessel wall and by the action of the skeletal muscle as the body moves.  
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Because most veins must move blood against the gravityعكس الجاذبية, blood is prevented 

from flowing backwardيرجع in the veins by veins one-way valves.  

Because skeletal muscle contraction aids in venous blood flow.  

Blood flow through the capillary beds is regulated depending on the body’s needs and is 

directed by autonomic nerve and hormone. 
Lymph vessels take fluid that has leaked out of the blood to the lymph nodes where it is cleaned 

before returning to the heart. 

The normal Variablesالمتغيرات التي تؤثر على, affecting Blood Flow and Blood Pressure; 

1. Cardiac output (CO); the amount of blood pumped by the heart per minute. It is the 

product of the heart rate HR, which is the number of beats per minute, and the stroke 

volume SV, which is blood volume pumped per beat. 

 CO = HR x SV. The cardiac output unit is in (liters/minute). 

2. Vascular Complianceالمطاوعة; The ability of a blood vessel wall to expand and 

contract with changes in pressure. It is an important function of large arteries and 

veins. The compliance reduced with ageتتصلب. 

3. Blood Volume; is the volume of blood (both red blood cells and plasma) in the 

circulatory system of the individual. Approximately 5 liters. 

4. Viscosity of the bloodاللزوجة والقوام; is a measurement of the thickness and 

stickinessلزوجة of blood. It affects the ability of blood to flow through the blood 

vessels (increased viscosity slow flow).  Elevated blood viscosity is a strong 

predictorعالمة of cardiovascular disease. 

5. Peripheral Vascular Resistance; the opposing forces that deter blood flow as the 

resistance increase blood flow decrease.  

Vascular resistance to the flow of blood in peripheral arterial vessels typically is 

a function of the vessel diameter, vessel length, and blood viscosity. 

6. Blood vessel length and diameter; A slight change causes a big effect in vascular 

resistance. The longer and narrower the vessel, the greater the vascular resistance 

and the lower the blood flow. 
7. Oncotic pressure; The pressure exerted by plasma proteins molecules only on the 

capillary wall. 

8. Osmotic pressure; the maximum pressure that develops in a solution separated 

from a solvent by a permeable membrane only to the solvent (exerted by total 

number of solvent molecules). 

9. Blood pressure is relatedيتناسب to the blood velocity in the arteries and arterioles. In 

the capillaries and veins, the blood pressure continues to decease but velocity 

increases. 

10. Cardiac output (CO); is the volume of blood pumped by the heart in one minute. It 

is calculated by multiplying the number of heart contractions that occur per minute 

(heart rate) times the stroke volume, (the volume of blood pumped into the aorta per 

contraction of the left ventricle).  

Therefore, cardiac output increased by increasing heart rate, and increasing stroke 

volume. Stroke volume also increased by speeding blood circulation through the 

body so that more blood enters the heart between contractions.  

During heavy exertion, the blood vessels relax and increase in diameter, 

offsettingيعوض the increased heart rate and ensuring adequate oxygenated blood gets 

to the muscles.  
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Stress cause a decrease in the diameter of the blood vessels, consequently increasing 

blood pressure. These changes can also be caused by sympathetic nerve or 

hormones, and even standing up or lying down can have a great effect on blood 

pressure. 

11. The artery is a vessel that carries blood away from the heart toward other tissues 

and organs. Arteries are part of the circulatory system, which delivers oxygen and 

nutrients to every cell in the bod, except for pulmonary arteries, which carry blood to 

the lungs for oxygenation (usually veins carry deoxygenated blood from the body to 

the heart but the pulmonary veins carry oxygenated blood). 

12. Veins are an important part of our circulatory system. They are responsible for 

returning deoxygenated blood back to the heart after arteries carry blood out. The 

vena cava is the largest vein in the body. Veins have much thinner walls than 

arteries. 

 
Blood pressure (BP) is the pressure exerted by blood on the walls 

of a blood vessel (hydrostatic pressure) that helps to push blood 

through the body to the tissues. 

 Systolic blood pressure measures the amount of pressure that 

blood exerts on vessels while the heart is beating during systole. 

The optimal systolic blood pressure is 120 mmHg.  

Diastolic blood pressure measures the pressure in the vessels 

between heartbeats, in diastole. The optimal diastolic blood 

pressure is 80 mmHg. 

 Many factors can affect blood pressure, such as hormones, stress, exercise, eating, sitting, 

and standing.  

 

Diagram of Blood Pressure factors. 

 

Body fluid compartments; 
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There are three major body fluid compartments; intravascular, interstitial, and 

intracellular. Fluid movement from the intravascular to interstitial and intracellular 

compartments occurs in the 

capillaries. 

Normally there is body homeostatic balance between the fluid compartments. 

Body fluid   

Body fluid volume disturbances involve an imbalance of intake and loss. ...  

A change in oncotic or hydrostatic pressure will cause fluid movement 

between the plasma and interstitial fluid. A change in osmotic pressure will 

cause fluid movement between the extracellular and intracellular 

compartments.  
Plasma; The liquid part of the blood and 

lymphatic fluid, which makes up about half of the 

volume of blood. Plasma is devoid of cells and, 

unlike serum, has not clotted. 

 Blood plasma contains antibodies and other 

proteins. It is taken from donors and made into 

medications for a variety of blood-related 

conditions. 

Serum; differs from plasma, the liquid portion of 

normal unclotted blood containing the red and white cells and platelets. It is the clot that makes the 

difference between serum and plasma 

Lymph; a colorless fluid containing 

white blood cells, which bathes 

the tissues and drains through 

the lymphatic vessels into the 

bloodstream. Lymph fluid is 

clear yellow to milky white 

in color, depending on 

where it is in the lymph system and how concentrated the lymph fluid is. 

 Lymph nodes;  
 Specialized immunity organs that contains large number of macrophages that clean the lymph before 

the fluid return to the heart. 

  Lymph vessels take fluid that has leaked out of the blood to the lymph nodes where it is cleaned 

before returning to the heart. 
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Lymph circulation; Proteins and other 

large solutes cannot leave the capillaries. 

The loss of the watery plasma creates a 

hyperosmoticعالي التركيز solution within 

the capillaries, especially near the 

venules. This causes about 85% of the 

plasma that leaves the capillaries to be 

eventually diffuse back into the 

capillaries near the venules.  

The remaining 15% of blood plasma 

drains out from the interstitial fluid into 

nearby lymphatic vessels.  

The fluid in the lymph is similar in 

composition to the interstitial fluid. 

 The lymph fluid passes through lymph 

nodes before it returns to the heart via the vena cava. Lymph nodes are specialized organs 

that filter the lymph. Its white blood cells remove infectious agents, such as bacteria and 

viruses, to clean the lymph before it returns to the bloodstream. After it is cleaned, the 

lymph returns to the heart by the action of smooth muscle pumping,. 

Skeletal muscle action and one-way valves help returning blood to the venae cavae entering 

the right atrium of the heart. 
Blood primarily moves through the body by; 

 The action of the pumping heart. 

 The rhythmic movement of smooth muscle in the vessel wall.  

 The action of the skeletal muscle pressure as they move.  

 Blood is prevented from flowing backward in the veins by its one-way valves.  

 Blood flow through the capillary beds is controlled by precapillary sphincters to increase 

and decrease flow depending on the body’s needs and is directed by nerve and hormone 

signals. 

Blood primarily moves through the body by; 

 The action of the pumping heart. 

 The rhythmic movement of smooth muscle in the vessel wall.  

 The action of the skeletal muscle pressure as they move.  

 Blood is prevented from flowing backward in the veins by its one-way valves.  

 Blood flow through the capillary beds is controlled by precapillary sphincters to increase 

and decrease flow depending on the body’s needs and is directed by nerve and hormone 

signals. 

Blood flow through the body is regulated by the; 

1. Size of blood vessels . 

2. Action of vessels smooth muscle. 

3. One-way valves of vessel . 

4. The pressure of the blood itself. 

 During systole, blood enters the arteries, and the artery walls stretchيتوسع to 

accommodateيستوعب the extra blood. 

 During diastole, the artery walls return to normal.  

 The blood pressure of the systole phase and the diastole phase gives the two pressure 

readings for blood pressure. 
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Inadequate tissue perfusion 

A state in which an individual has a decrease in oxygen resulting in failure to 

nourish the tissues at the capillary level, it can result in tissue / organ damage 

or death. 

Pathogenesis of tissue perfusion include alteration in four factors: 

1. Cardiac 

2. Vascular 

3. Microcirculatory 

4. Humoral 

Inadequate organ perfusion is dependent on cardiac output and correct blood 

distribution. 

Within an organ, adequate perfusion will depend on arteio-capillary patency, 

tone, and blood flow distribution. 

Clinical picture of inadequate tissue perfusion; 
 Mood and mental state changes. 

 Trouble swallowing. 

 Weakness in the extremities (arms and legs) 

 Partial paralysis, often on one side of the body. 

 Irregular blood pressure. 

 Abnormal breathing. 

 Restlessness 

Alteration of blood flow; 

Etiology; 

General; 

1. Impaired heart pump 

2. Decreased blood volume 

3. Vascular diseases 

4. Blood viscosity 

Local causes;  

1- Thrombus (blood clot);  
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 Thrombosis initiates by stasisركود or vessel wall inflammation. 

 Thrombus in the arteries or the heart composed of platelets, clotting 

factors, fibrin. Resulting in blood flow reduction, more stasis, and 

increasing thrombus size. 

 Venous thrombus; alters venous return, reduce removal of metabolites, 

and produce edema.  

 Thrombophlebitis; inflammation of a vein with thrombus formation, 

may occur with IV cannulation usually in superficial veins and is self-

limitingتشفى لوحدها. It is adherent to the vein and does not break free. 

2- Embolus;خثرة عائمة 

When a thrombus is loosely 

placed inside a vessel, may break 

freeتتفتت from the vessel wall and 

become an embolus, freely 

swimming in the blood stream, 

may lodgedيحشر in a vessel 

faraway, to produce a new obstruction. 

3- Vasospasmتشنج االوعية; can be idiopathic or environmental. 

4- Vessel inflammation; as vasculitis or phlebitis التهاب االوردة   

5- Mechanical compressionالضغط من الخارج. 

Blood vessel structural alterations; 

1. Valve incompetenceعدم كفاية 

2. Arteriosclerosis/ atherosclerosis 

3. Aneurismتوسع الشريان 

4. Arteriovenous fistula.ناسور بين الشريان والوريد 

Abnormal blood stream; 

a. Stasis or stagnation (slow flow)  

b. Turbulent flow; generally the blood flow is smooth. However, 

under conditions of high flow, or stenosis, the flow can be 

disruptedمتعطل and become turbulentمضطرب 

c.  Blood viscosity. 

Risk factors associated with thrombosis; 

1. Hypercoagulability conditions. 
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a. Polycythemia 

b. Dehydration 

c. Platelet aggregation 

2. Pump failure; 

a. Heart failure 

b. Shock 

3. Arrhythmia; 

4. Aging 

5. Trauma and 

surgery 

6. Drugs; 

a. Anesthetic drugs 

b. Oral contraceptivesمانع الحمل 

c. Tobacco 

7. Arterial wall diseases; 

Arteriosclerosis/atherosclerosis 

8. Venous wall diseases 

Venous Inflammation/ laziness خمول.-كسل  
 

Alteration of blood flow 

Alteration in the arterial blood flow;  
It is the inadequacy or Poor Circulation to a 

particular area of the body can result in too 

little oxygen being delivery to that area, a condition known as hypoxia.  

The term poor circulation refers to peripheral vascular disease (or peripheral 

arterial disease), a condition that develops when the arteries that supply blood 

to the organs become completely or partially blocked as a result of arterial 

narrowing. 

Changes of blood flow in aging; 

 Thickening of the capillary walls 

 Narrowing of vessels lumen 

 Impaired oxygen, nutrients, and west products transport. 

 Decreased elasticity of arteries. 

 Increased systemic blood pressure and arterial insufficiency. 

Reduction in flow impairs ability to transport oxygen, nutrients, to body tissue 

lead to; 

 Hypoxia 

 Ischemia 

 Venous engorgement 

Pathophysiology 

https://www.medicinenet.com/peripheral_vascular_disease/article.htm
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 Venous obstruction. 

Causes; 

1. Blood vessels obstruction 

2. Thrombosis  

3. Embolus 

4. Vasospasm  

5. Inflammation  

6. Mechanical compression. 

7. Blood vessels alteration 

8. Aging. 

Clinical types of arterial flow alteration; 

1. Acute arterial obstruction (emergency), 

is a sudden interruption of blood flow to an 

organ or body part result from 

thrombi/emboli, or mechanical 

obstruction.  

Findings ;(5 Ps) 

 Pallor 

 Paresthesia 

 Paralysis 

 Pain 

 Pulseless 

2. Chronic as in Burger`s disease or Diabetes mellitus.   

Alterations in Venous Flow; 

1. Incompetent venous valves; 

Causes; (obesity, pregnancy, 

heart failure, prolonged 

standing) Causing; edema, 

venous ulcer, and pain  

2. Deep veins thrombosis 
(DVT); can be serious. May be 

asymptomatic, and previous 

DVT is a risk factor. Chronic 

venous insufficiency; Results when valve 

incompetence involve the deep legs veins results in 

venous stasis venous ulcer. 
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3. Varicose 
veins; Impaired 

venous return results 

in increased capillary 

pressure causing 

edema, and 

superficial dark, 

raised and  tortuous 

veins. 

Great saphenous vein 

is most commonly 

affected.  

 

Hemodynamic Stability; refers to the forces the heart has 

to develop to maintain effective blood flow through the 

cavities of the heart and all the blood vessels. Stable blood 

flow provides a steadyثابت supply of oxygen to all tissues 

and organs in the body.  

o Hemodynamically stable patient; when his 

cardiovascular homeostasis succeeded to correct its 

blood pressure and blood flow. 

o Hemodynamically unstable patient; the reverse, when his 

cardiovascular homeostasis failed to correct its blood pressure and 

blood flow. 

Alteration in Blood Pressure 

Hypertension; 

Hypertension is a chronic disease characterized by elevation of blood pressure 

exceeding 140 over 90 mmHg.  

 Hypertension classified by cause as; 

 Essential hypertension; (also known as primary or idiopathic); in 90–95% of 

hypertension. It has no known reason.    

Secondary hypertension; is a result of a specific underlying condition with a 

well-known mechanism, such as chronic kidney disease, narrowing of the aorta 

or kidney arteries, or endocrine disorders such as excess aldosterone, cortisol, 

or noradrenalin.Persistentدائمي hypertension is a major risk factor for heart 

disease, coronary artery disease, stroke, aortic aneurysm, peripheral artery 

disease. 

It is caused by an underlying disease and tends to appear suddenly and cause 

higher blood pressure than does primary hypertension.  

https://en.wikipedia.org/wiki/Blood_pressure
https://en.wikipedia.org/wiki/Essential_hypertension
https://en.wikipedia.org/wiki/Idiopathy
https://en.wikipedia.org/wiki/Secondary_hypertension
https://en.wikipedia.org/wiki/Aldosterone
https://en.wikipedia.org/wiki/Cortisol
https://en.wikipedia.org/wiki/Catecholamines
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Causes of secondary hypertension: 

 Obstructive sleep apnea 

 Kidney diseases 

 Adrenal gland tumors 

 Thyrotoxicosis  

  Congenital  blood vessels diseases(e.g. 

coarctation of aorta) 

 Certain medications, such as contraseptive 

pills, NSAID, &decongestants. 

 Illegal drugsمخدرات, such as cocaine and 

amphetamines 
NB. Obstructive sleep apneaتوقف التنفس that is caused by recurring interruption of breathing 

during sleep due to obstruction usually of the upper airway especially by weak, redundant, 

or malformed pharyngeal tissues, that occurs chiefly in overweight middle-aged and elderly 

individuals, and that results in hypoxemia and frequent wakeup . 

Risk factors of hypertension; 

 Age. The risk increases with age.  

 Race. More in Africans,  

 Family history.  Runs in families. 

 Being overweight or obese.  

  Laziness;  

  Using tobacco;   

 Too much salt (sodium) in your diet.  

 Too little potassium in your diet.  

 Drinking alcohol. 

 Stress.   

 Certain chronic conditions; Such as kidney disease, diabetes. 

 Pregnancy 

Children, problems with the kidneys or heart, or obesity.  

Complications of hypertension; 

 Arteriosclerosis/ atherosclerosis  

 Heart attack or stroke;    

 Aneurysm 

 Heart failure; the heart has to work harder. This causes the walls of the 

heart's pumping chamber to thicken (left ventricular hypertrophy). 

Eventually, the thickened muscle may have a hard time pumping enough 

blood to meet your body's needs, which can lead to heart failure. 

 Kidney blood vessels weakened and narrowed.  
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 Thickened, narrowed or torn blood vessels in the eyes. This can result 

in vision loss. 

 Metabolic syndrome disturbance;  obesity and high cholesterols  

 Weak memory and understanding 

 Dementia; خرف    (vascular dementia ). 

Hypotension; generally is a BP reading of 90/60 mmHg.it is not a disease but 

a symptom associated with many diseases. 

Orthostatic hypotension (postural hypotension);                

It is a sudden drop in blood pressure caused by a change in posture تغييرالوضع

 .such as when a person stands up quickly ,المفاجئ الى الوقوف

Assessment; it is a decrease in systolic blood pressure of 20 mm Hg or a 

decrease in diastolic blood pressure of 10 mm Hg within three minutes of 

standing when compared with blood pressure from the sitting or supine 

position. 

Pathogenesis; When a person stands up after sitting or lying down, blood 

normally poolsيتجمع in the legs because of gravity. The body then works to 

push blood upward to supply the brain with oxygen. 

Orthostatic hypotension is common among people who are 65 or older because 

the body's ability to react to drops in blood pressure can slow down as a person 

ages. 

Causes of hypotension; 

1. Dehydration- diarrhea- vomiting 

2. Use of Beta-blockers and antidepressant drugs 

3. Anemia 

4. Pregnancy   

5. Parkinson's disease  

6. Heart conditions such as arrhythmia and valve disease 

Symptoms 

o Dizziness 

o Light-Headedness 

o Blurred Vision 

o Fainting 

o Falling down 

o Nausea 

o Fatigue 

These symptoms usually go away as the body slowly adjusts to an upright 

position, or after sitting or lying down for several minutes. 

Complications 

1. Falling over because of losing consciousness, which could cause serious 

injuries. 

https://www.medicalnewstoday.com/info/parkinsons-disease/
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2. The symptoms could also maskتخفي more serious conditions include; 

cardiovascular diseases, such as heart failure and heart rhythm problems. 

3. It is a risk factor for strokes because of the reduced blood supply to the 

brain 

 

Coronary circulation.  

Is the circulation of blood  that supply 

the heart muscle (myocardium). 

Components; 

Left and Right Coronary Arteries derived 

from the root of the aorta 

supply oxygenated blood to the heart 

muscle. 
 Five cardiac veins drain away the blood once has been deoxygenated to the right atrium.  

The coronary arteries are end arteries have no anastomosis with other body arteries, 

although there is little anastomosis between the branches of coronary arteries themselves. 
When the arteries are healthy, they can regulate themselves to maintain 

constant blood flow at levels appropriate to the needs of the heart muscle.  

The relatively narrow vessels are commonly affected by atherosclerosis 

(narrowing of artery lumen by lipid deposition) and may become blocked, 

causing angina or a heart attack. Because the coronary arteries have very little 

anastomosis, blockage of these vessels can be so critical. 

Arteriosclerosis: a chronic arterial disease characterized by abnormal 

thickening and hardening of the arterial walls with resulting loss of elasticity. 

 Atherosclerosis; is a specific type of arteriosclerosis. It refers to the buildup 

of fats, cholesterol and other substances in and on the artery walls (plaque), 

which can restrict blood flow.  

Coronary Artery Disease CAD or Ischemic Heart Disease (IHD); 

Blockageانسداد of one or more arteries that supply blood to the heart, usually 

due to atherosclerosis. 

CAD develops when the major (coronary arteries) become damaged. 

Cholesterol-containing deposits (plaque) in the arteries and inflammation are 

usually blamedتتهم for coronary artery disease. 

When plaque builds up (atherosclerosis), it narrows the coronary arteries, 

decreasing blood flow to the heart. 

 Eventually, the decreased blood flow may cause chest pain (angina), shortness 

of breath (cardiac dyspnea), or other signs and symptoms. 

 A complete blockage can cause a heart attack and death. 

https://www.medicalnewstoday.com/articles/156849.php
https://www.medicalnewstoday.com/articles/7624.php
https://en.m.wikipedia.org/wiki/Circulatory_system#Coronary_vessels
https://en.m.wikipedia.org/wiki/Cardiac_muscle
https://en.m.wikipedia.org/wiki/Coronary_arteries
https://en.m.wikipedia.org/wiki/Oxygen_saturation_(medicine)
https://en.m.wikipedia.org/wiki/Coronary_circulation#Cardiac_veins
https://en.m.wikipedia.org/wiki/Artery
https://en.m.wikipedia.org/wiki/Myocardium
https://en.m.wikipedia.org/wiki/Atherosclerosis
https://en.m.wikipedia.org/wiki/Angina_pectoris
https://en.m.wikipedia.org/wiki/Myocardial_infarction
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Because coronary artery disease often develops over long time, patient might 

not notice a problem until he has a significant blockage or a heart attack. 

Pathophysiology; 

If coronary arteries narrow, they cannot supply enough oxygen-rich blood to 

the heart muscles, especially when it work hard, such as during exercise. 

 At first, the decreased blood flow may not cause any coronary artery 

symptoms.  

Signs, symptoms and pathophysiology: 

 Chest pain (angina);  

The pain usually goes away within minutes after stopping the stressful 

activity. In some people, especially women, this pain may be sharp and 

felt in the neck, arm or back. 

 Shortness of breath (cardiac dyspnea). If the 

heart cannot pump enough blood to meet the 

body's needs, patient may develop dyspnea 

duo to intrapulmonary fluid collection 

(pulmonary edema). 

Heart attack (infarction). قلبية جاطة  a 

completely blocked coronary artery will 

cause necrosis of the ischemic of cardiac muscle 

                                                           

Coronary artery disease begins with damage or 

injury to the inner layer of a coronary artery (intima 

layer), which may cause ischemic angina pain. Sever or total coronary artery 

block cause degeneration if 

severe enough cause cardiac 

muscle necrosis (muscle death) 

then termed infarction or heart 

attack, if severe enough heart 

will stop working and body death.  

Pathogenesis; 

The intima damage caused by various factors: 

 Smoking 

 High blood pressure 

 High cholesterol 

 Diabetes or insulin resistance                             

High blood Cholesterol + aging arterial 

plaque +Inflammation  arterial damage 

and narrowingreduced coronary blood 
flow ischemia (angina)ذبحة/ 

(infarction)جلطة واحتشاء   death. 

https://www.mayoclinic.org/-/media/kcms/gbs/patient-consumer/images/2013/11/15/17/35/ds00525_-ds01120_-ds00064_-ds00178_-ds01052_-ds00537_-ds01179_im00642_ww5r236t_jpg.jpg
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 Sedentaryكسول lifestyle  

Pathogenesis of atherosclerosis;                          

The intima injury cause deposition of fat, cholesterol, fibrin and platelets to 

form a mass on the inner wall of the coronary artery bulging into the lumen 

and causing narrowing. 

Once the, fatty deposits (plaque of atherosclerosis) breaks or ruptures, platelets 

will clump at the site to try to repair the artery. This clump can completely 

block the artery, leading to a heart attack. 

Risk factors 

 Aging  

 Sex. Men more  

 Family history.  

 Smoking.  

  High blood pressure.  

 High blood bad cholesterol and (LDL) 

levels.  

 Diabetes.  

  Overweight or obesity 

 Lacking physical inactivity.  

  Continuous high stress 

 Unhealthy diet. 

Alteration in Body Fluid; 
 

Fluid balance; a 

term used to 

describe 

the balance of 

the input and 

output of fluids 

in the body to 

allow normal 

vital processes.          

  A deficit in fluid volume is known as a negative fluid balance 

(dehydration), and if fluid intake is greater than output (urine, sweating, 

&feces), the body is in positive fluid balance (over hydration).  

Dehydration: Excessive loss of body water. Causes are decreased intake, over 

intake of sodium (or normal saline), fever, vomiting or diarrhea, burn, under 

infusion, bleeding, polyuria, ascites, or excessive sweating…..  
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 Pathophysiology; Severe dehydration can lead to changes in the body's 

chemistry and kidney failure, which may be life threatening. 

The decrease in total body water causes reductions in both the intracellular and 

extracellular fluid volumes and stops body metabolism. As dehydration 

progresses, hypovolemic shock ultimately ensues, resulting in end organ 

failure and death. 

Over hydration is an excess of water in the body called over hydration. If  a 

patient have a disorder that decreases the body's ability to excrete water in 

urine, as in renal failure, or in rapid infusion or excess volume of intravenous 

fluid, or increases the body's tendency to retain water as in heart failure.  

Pathophysiology; fluid outside the cells has an excessively low amount of 

salts, such as sodium and other electrolytes, in comparison to fluid inside the 

cells, this causes the fluid to move into the cells to balance its concentration. 

The results will be cells to swell ينتفخand degenerate. 

 

 

 

ANEMIA  

Is a medical condition of having less than the normal number of red blood cells 

or less than the normal quantity of hemoglobin in the blood. 

 

  

NB. 
Anemia can be diagnosed by a simple blood test called a complete blood cell count (CBC). 

A Hemoglobin test shows how much oxygen the red blood cells are able to carry by its 

RBC/hemoglobin content. A normal hemoglobin level is between 12 and 16gran/dl.  

A Hematocrit (ESR) shows the percentage of red blood cells in the blood. A normal hematocrit is 

between 36 and 50.  

The normal RBC range for men is 4.7 to 6.1 million cells per ml. 

 The normal RBC range for women who aren't pregnant is 4.2 to 5.4 million/ ml. 

 In pregnancy, there is relative false decrease of RBC count because the hemodilution.  

The normal RBC range for children is 4.0 to 5.5 million /ml.  

In women as hemoglobin of less than 12.0 gram/100 ml and RBC >4.2 million cells per ml. 
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For men, anemia is typically defined as hemoglobin level of less than 13.5 

gram/100 ml, and RBC >4.5 million / ml. For women Hb12g/dl, RBC>4 

million / ml. 

Pathogenesis;                                                                                      

The oxygen-carrying capacity of the blood decreased because; 

1. A decrease in production of red blood cells  

2. Production of abnormal or less hemoglobin  

3. An increase in blood loss (usually due to bleeding)  

4. Destruction of red blood cells (hemolysis). 

5. Kidney cannot produce erythropoietin to stimulate bone marrow 

6. Bone marrow cannot manufacture RBCs.  

Pathophysiology;  

Each type of anemia has its own pathophysiology, herein the iron deficiency 

anemia is example. 

1- A single sudden loss of blood produces a post hemorrhagic iron 

deficiency anemia that is normocytic (normal size) → The bone marrow 

is stimulated to increase production of hemoglobin, →-depleting iron in 

body stores.  

Once iron is depleted, hemoglobin synthesis is impaired and microcytic 

hypochromic erythrocytes are produced. 

2- The effects of anemia on the body; 

1. Increase production of immature erythrocytes (reticulocytes) in the 

circulation to >3%. 

2.  Reduction in oxygen-carrying capacity occurs along with a decrease in 

intravascular volume, with resultant hypoxia and hypovolemia.  

3. As a homeostasis, water retention and blood volume, flow, and stroke 

volume increase. 

Presentations; 

o At first is asymptomatic. 

o Anemia signs and symptoms vary depending on the cause and 

severity.  

Clinical Picture may include: 

 Fatigue 

 Weakness and learning difficulty. 

 Pale or yellowish skin 

 Irregular heartbeats 

 Shortness of breath 

 Dizziness or lightheadedness 

 Chest pain 
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 Cold hands and feet 

 Headache 
Epidemiology; 

 Women have anemia more likely than men, because of the loss of blood each month 

through menstruation and pregnancy.  

 Iron deficiency anemia is common and in adults is most often due to chronic blood 

loss. E.g. Hemorrhoids or hematuria. In children and older adults is due mainly to 

not enough iron in the diet.  

 Anemia is also often due to gastrointestinal bleeding caused by drugs (NSAID).  

 Certain forms of anemia are hereditary and infants has it from birth. 

Common types of anemias and their causes; 

2. Iron deficiency anemia; (by low food iron intake). 

3. Hemolytic anemias of newborn. E.g. Rh incompatibility (acquired 

abnormal RBC) 

4. Congenital anemias;(genetically abnormal cells) 

a. Thalassemia 

b. Sickle cell disease  

5. Aplastic anemia (bone marrow depressed to produce RBC) 

6. Pernicious anemia (vitamin B12 deficiency) 

7. Bone marrow diseases. 

 

Polycythemia 

An abnormally increased concentration of hemoglobin in the blood, either 

through reduction of plasma volume or increase in red cell production. 

o Primary polycythemia; increase in red blood cells is due to problems in 

the process of red blood cell production in the bone marrow.  

o Secondary polycythemia; most often develops as a response to chronic 

hypoxemia, which triggers increased production of erythropoietin by the 

kidneys.  

The causes of secondary polycythemia include obesity hypoventilation 

syndrome, and chronic obstructive pulmonary disease (COPD), and 

obstructive sleep apnea. 
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 Process of hemostasis. 
Definition;  

Hemostasis; is the arrestايقاف of bleeding, whether it be by normal 

vessel vasoconstriction (the vessel wall contracts temporarilyموقت 

in response to trauma or blood vessel cut), abnormal lumen 

obstruction (vascular wall thickening of arteriosclerosis), or by 

normal blood coagulation, or by surgical means (such as ligation). 

Hemostasis can occur only in the presence of; 

1. The vessels through which blood flows. 

2. Clotting proteins and cells. 

3. Innate immune system and the inflammatory response.   

Coagulation; also known clotting, is the normal useful process by 

which blood on the injured blood vessel changes from liquid to gel 

to form a blood clot. It results in natural hemostasis, finally is 

followed by repairتصليح. 

Alteration of hemostasis 

 Intravascular Thrombosis; it is an abnormal 

seriousخطير condition, occurs when a thrombus, or 

abnormal clot, develops inside a blood vessel and 

obstructs the flow of blood through the vessel.  It can be 

arterial or venous. 

 Thromboembolism; refers to a reduction in blood flow that is specifically 

caused by an embolusجلطة which is a freely 

floating thrombus عائمة خثرة دموية   in the blood 

stream, dislodgedانفصلت from an intravascular 

blood clot.  

 Finally, an embolus may obstruct the blood flow 

of a vital organ as the brain or heart  جلطة قلبية او

 .دماغية

Natural Normal Hemostasis happens through series of sequentialمتتالية 

mechanisms; just one of them is the coagulation process. 
Physiology 

The sequential events of Normal Natural Hemostasis; )physiology( 

1. Initial vasospasm as a response to trauma تقلص الشريان مبدئيا. 

2. Platelet activation and Primary Platelet Plug موقتة جاطة  formation.  

3. Activation of the coagulation cascade factors. 

4. Secondary Fibrin Clot  ليفي تجلط formation at the site of injury. 

5. Dissolutionذوبانof the clot.  

6. Vascular repairترميم. 

Stages of Clotting; 

1. Primary clotting (platelet plug formation).  

2. Secondary clotting (formation of a stabilized fibrin clot through the coagulation cascade)  

3. Tertiary reverse processes (breakdown of fibrin by fibrinolysis). 
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 Disorders of clotting (or unbalanced hemostasis) may lead to hypocoagulation 

(hemorrhage), or hypercoagulation (thromboembolic disorders). 

The Blood Coagulation Process 

Physiology; 

Coagulation cascadeشالل التخثر 

Definition; Blood coagulation is a process that changes circulating substances within the blood into 

an insoluble gel. The gel plugs lock in يغلقblood vessels tear, and stops the loss of blood.  

The Coagulation process kike a cascade, خطوات متتابعة كتساقط ماء الشالل بعضها بعد بعضthe coagulation to 

happen requires; *coagulation factors, * ionized calcium and *phospholipids. 

The coagulation factors (proteins) are manufactured by the liver. 

Ionized calcium (Ca++) is available in the blood. 

Phospholipids are components of cellular and platelet membranes. 

Coagulation cascade starts by either of two distinct pathway: 

1. The Intrinsic pathway within the blood vessels can be initiated by events that take place 

within the lumen of blood vessels. The Intrinsic pathway requires (clotting factors, Ca++, 

platelet surface), all normally found within the vascular system. 

2. The Extrinsic pathway or tissue factors; It is substances which are present in tissue 

"outside blood vessel, not normally circulating in the blood. They are called, the tissue 

factors, are released from the surrounding tissue when the vessel wall is injured. 

The following are coagulation factors and their common names: 

Factor I - fibrinogen 

Factor II - prothrombin 

Factor III - tissue thromboplastin (tissue factor) 

Factor IV - ionized calcium ( Ca++ ) 

Factor V - labile factor or proaccelerin 

Factor VI - unassigned 

Factor VII - stable factor or proconvertin 

Factor VIII - antihemophilic factor 

Factor IX - plasma thromboplastin component, Christmas factor 

Factor X - Stuart-Prower factor 

Factor XI - plasma thromboplastin antecedent 

Factor XII - Hageman factor 

Factor XIII - fibrin-stabilizing factor 

NB.  

Bleeding time is a medical test done on someone to assess their platelets function. It 

involves making a patient bleed then timing how long it takes for them to stopbleeding. The 

term template bleeding time is used when the test is performed to standardized parameters. 
Clotting time is the time required for a sample of blood to coagulate in laboratory under 

standard conditions. 

Biochemistry 

 The liver must be able to use Vitamin K to produce Factors II, VII, IX, and X. Dietary 

vitamin K is widely available from plant and animal sources. It is also produced by normal 

intestinal flora. 

-A deficiency is rare but may occur in newborns because they must first develop normal 

flora to produce Vitamin K.  

-When the flora is decreased by broad-spectrum antibiotics use. 

 At birth and throughout childhood, Factor VIII(antihemophelia) 

 levels are the same as adult values. 

 Many other factor levels are below adult levels at birth, some as low as 10% of adult levels.  

 During pregnancy, Factor XI can decrease, but fibrinogen and factor VIII increase. 
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Alteration of Hemostasis; 

1. Bleeding tendency; 

a. Deficiencies or abnormalities in any one coagulation factor can slow the 

overall process and increase the risk of hemorrhage by prolonging the 

clotting time, e.g. hemophilia, DIC, vitamin K deficiency of neonate  

b. Blood capillary paralysis in septicemia, or arterial non-compliant or 

rigidity in arteriosclerosis and thrombocytopenia (low count of 

platelets), slow the vessels contractility and increase the bleeding time. 

c. Anticoagulants are types of drugs that modifyيعدل the blood 

coagulation process. They inhibitيمنع thrombus formation, meaning that 

they prevent blood clots from forming too easily.  

d. Anticoagulants generally include oral warfarin, aspirin, or injectable 

heparins and vitamin K antagonists. 

2. Hypercoagulability; a condition in which there is an abnormally 

increased tendency toward blood clotting (coagulation). 

Etiology; 

1. Defects in coagulation inhibitory factors (which prevent 

abnormal fast coagulation), 

2. Slow Blood Flow 

3. Dehydration  

4. Immobility  

5. External compression 

6. Inflammation  

7. Cancers  

8. Fast turbulent blood flow 

9. Thick viscid blood.  

10. Vessel wall damage 

11. Vessel wall diseases 

12. Thromogenic drugs 

Damage to blood vessels wall as in arteriosclerosisتصلب الشرايين can 

result in thrombosis in peripheral veins and coronary arteries and can 

lead to infarction and pulmonary embolism. 

 Intravascular Thrombosis; it is an 

abnormal seriousخطير condition, occurs 

when a thrombus, or abnormal clot, 

develops inside a blood vessel and 

obstructs the flow of blood through the 

vessel.  It can be arterial or venous. 
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  Thromboembolism; refers to a reduction in blood flow that is 

specifically caused by an embolusجلطة which is a 

freely floating thrombus خثرة دموية عائمة   in the 

blood stream, dislodgedانفصلت from an 

intravascular blood clot.  

 Finally, an embolus may obstruct the blood flow 

of a vital organ as the brain or heart  جلطة قلبية او

 .دماغية

 Arterial and Venous Thrombosis; 

There are differences between arterial or venous thrombus.  

*Arterial thrombosis occurs in high blood flow and platelets play a 

prominent role in the initiation and growth of the thrombus. 

*Venous thrombosis; venous thrombi form in a low-blood flow 

environmentظرف.  

Venous thrombus usually forms initially because of blood stasisركود in 

the valve pockets بوجي  of deep veins, and consists mainly of fibrin and 

red cells with few platelets. 

 Disseminated intravascular coagulopathy (DIC) is a condition in 

which small blood clots form throughout the body vessels and block the 

vessels. The result is consumptionاستهالك of the clotting factors and a 

bleeding tendency. Symptoms may include chest pain, shortness of 

breath, leg pain, problems speaking, or problems moving parts of the 

body. The bleeding may occur  the wounds, urine, blood in the stool, or 

under skin. 

Etiology of DIC; 

 Solid tumors and blood cancers  

 Obstetric complications  

  Massive tissue injury: severe trauma, burns,  extensive surgery. 

 Sepsis or severe infection of any kind (infections by nearly all 

microorganisms can cause DIC, though bacterial infections are the most 

common): bacterial (Gram-negative and Gram-

positive sepsis), viral, fungal, or protozoan infections 

 Transfusion reactions (i.e., ABO incompatibility haemolytic reactions) 

 Severe allergic or toxic reactions (i.e. snake toxins) 

 Large haemangiomas  

 Large aortic aneurysms 

Complications of (DIC), is Multiple Organ Failure and Death.    

NB. If you have, a patient has severe bleeding and you infuse a large volume 

of IV saline, there will be hemodilution the blood become pale and the 

https://en.wikipedia.org/wiki/Blood_clot
https://en.wikipedia.org/wiki/Chest_pain
https://en.wikipedia.org/wiki/Shortness_of_breath
https://en.wikipedia.org/wiki/Shortness_of_breath
https://en.wikipedia.org/wiki/Bleeding
https://en.wikipedia.org/wiki/Hematuria
https://en.wikipedia.org/wiki/GI_bleed
https://en.wikipedia.org/wiki/Tumors_of_the_hematopoietic_and_lymphoid_tissues
https://en.wikipedia.org/wiki/Obstetric
https://en.wikipedia.org/wiki/Sepsis
https://en.wikipedia.org/wiki/Gram-negative
https://en.wikipedia.org/wiki/Gram-positive
https://en.wikipedia.org/wiki/Gram-positive
https://en.wikipedia.org/wiki/Viral_disease
https://en.wikipedia.org/wiki/Mycosis
https://en.wikipedia.org/wiki/Protozoan_infection
https://en.wikipedia.org/wiki/ABO_incompatibility
https://en.wikipedia.org/wiki/Haemangioma
https://en.wikipedia.org/wiki/Aortic_aneurysm
https://en.wikipedia.org/wiki/Organ_failure
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bleeding will not stop unless you infuse fresh blood, because there is dilution 

of clotting factor. This is called hemodilution condition. 
 

Cardiac Electrophysiology. 

Electrophysiology studies test the electrical 

activity of the heart to find where an arrhythmia 

(abnormal heartbeat) is coming from. These 

results can help to decide whether patient need 

medicine, a pacemaker, an implantable 

cardioverter defibrillator (ICD), or 

cardiac surgery.  

This study take place in a special room called an 

electrophysiology (EP) lab or catheterization 

(cath lab), while patient is mildly sedated, a 

special catheters inserted through the femoral 

artery to the heart for direct heart monitoring 

using electronic sensors and computerized 

equipments. 

Electrocardiograph;  
 An electric instrument for recording the changes of 

electrical potential occurring during the heartbeat used 

especially in diagnosing abnormalities of heart action 

Electrocardiography; the process of measuring the 

electrical activity in the heart and its recording as a visual 

trace (on paper or on an oscilloscope screen), using 

electrodes placed on the skin of the limbs and chest. 

Electrocardiogram ECG or EKG; a record or display of a 

person's heartbeat produced by electrocardiography.  

Uses of ECG; 

 Heart rhythm. 

 Diagnose poor blood flow to the heart muscle 

(ischemia). 

  Diagnose abnormalities of the heart, such as heart 

chamber enlargement and abnormal electrical 

conduction. 

(also called treadmill or exercise ECG).  TestECG  Stress

 while you walk on a treadmill heart is done to monitor the test Thisجهاز المشيor use a stationary  

bikeدراجة. 

Echocardiography;  
  The use of ultrasound to examine the structure 

and functions of the heart for abnormalities and 

disease 

  the size of the heart 

 how well the heart muscle is contracting and 

relaxing 

 how well the valves are working. 

Why is the ECG change in cardiac diseases; 
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Pathophysiology of ECG changes;  

The electric current, normally pass smoothly along the 

Purkinje fibers.         →  

Once there is an interruption, 

or, thick cardiac muscle, or 

abnormal heartbeats as in 

arrhythmia it is reflected on the 

electric (ECG trace) as a specific trace denoting a 

specific heart problem.  
 

Endocrine function of the heart. 

1. While hormones of endocrine system, play a necessary role in maintaining healthy 

cardiovascular function, very high levels of some hormones can contribute to 

cardiovascular disease. 

Certain hormones can increase blood pressure and raise levels of lipids (blood fats—cholesterol and 

triglycerides). Abnormal lipid levels are risk factors for heart disease and stroke 

2. On response to a rise in blood pressure, the heart releases two hormones: 
a. A-type Natriuretic Peptide (ANP) This hormone of 28 amino acids is released from 

stretchedمتمدد atriaاالذينان (hence the "A"). 

b. B-type Natriuretic Peptide (BNP) This hormone (29 amino acids) is released from the 

ventricles. 

The biological actions of ANF and BNP are similar; they include the modulationتعديل of systems that 

tend to increase extracellular fluid volume and blood pressure, such as the renin-angiotensin system 

and the sympathetic nervous system. Additionally, both hormones have potent growth-regulating 

properties. 

 

Myocardial Disease or Cardiomyopathy.  

Is a cardiac disease in which the heart muscle (myocardium) becomes 

abnormally thick (hypertrophied). The thickened heart muscle can make it 

harder for the heart to pump blood. 

Myocardial diseases is divided into two types: 

1. Primary myocardial diseases or primary cardiomyopathy;                    
Refers to a variety of cardiac enlargement which is of unknown cause 

and frequently leads to cardiac dilatation, congestive heart failure, and 

finally to death. 

2. Secondary myocardial diseases or secondary cardiomyopathy;  
Mostly acquired. 

 Causes are a medical condition (such as hypertension, valve disease, 

congenital heart disease, coronary artery disease, or toxins/ medications). 

Some of these conditions if treated can protect the heart. 

Etiology of secondary cardiomyopathy  
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1. Hypertension 

2. Ischemia 

3. Valvular disease 

4. Amyloidosis  

5. Alcohol 

6. Metabolic cardiomyopathy 

7. Peripartum الوالدة وقت    

8. Tachycardia 

Symptoms of cardiomyopathy; 

 Dyspnea 

 Syncope and presyncope.  

 Angina and chest pain 

 Palpitations 

 Orthopnea 

 Paroxysmal nocturnal dyspnea  

 Congestive heart failure 

 Dizziness  

 Sudden cardiac death. 

Signs; 

 Arrhythmia 

 Edema 

 Lung crepitation  

 Enlarged heart by precordial examination and chest x ray. 

 Heart murmurs. 
 ECG changes. 

NB.  
Syncope, temporary loss of consciousness caused by rapid fall in blood pressure. 

Presyncope, is a state of lightheadednessدوار, muscular weakness, blurred vision, and feeling faint (as opposed 

to a syncope, which is actually fainting). Presyncope is most often cardiovascular in cause. In many people, 

lightheadedness is a symptom of orthostatic hypotension. 
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postpartum cardiomyopathy, is an uncommon form of  (PPCM), also known as Peripartum cardiomyopathy

heart failure that happens during the last 

month of pregnancy or up to five months 

. .after giving birth 

Heart Failure.  

Inability of the heart to keep 

upيستمر with the 

demands المطلوبon it and, 

specifically, failure of the 

heart to pump blood with 

normal efficiency. When this 

occurs, the heart is unable to 

provide adequate blood flow 

to other organs such as the 

brain, liver and kidneys. Heart 

failure may be due to failure 

of the right or left or both 

ventricles or both together. 

Acute Heart Failure (AHF) 

is a potentially life-threatening condition that may arise as a deterioration of a 

previous stable heart failure or may be the first presentation of heart failure 

and acute respiratory distress. 

  Is an illness that hits suddenly and without any earlier symptoms. 
 

NB. Definition; A chronic condition is one that lasts 3 months or more. 

  Acute condition; (abrupt, sharp, and brief) . 

 Subacute; (within the interval between acute and chronic). 

 

Chronic heart failure is a long-term condition, usually kept stable by the 

treatment of symptoms. 

Types of heart failure; 

A. Left-sided heart failure; occurs when the left ventricle does not pump 

efficiently. This prevents body from getting enough oxygen-rich blood. The 

blood backs upيتجمع into lungs, which causes lungs collect fluid causing 

cardiac dyspnea.  

The pulmonary vascular pressure finally increases to add more resistance 

toward the right heart side, ultimately cause R side H fatigue and failure. 

In left-sided or left ventricular (LV) heart failure, the left side of the heart must 

work harder to pump the same amount of blood. 

There are two types of left-sided heart failure; 
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1. Systolic failure: The left ventricle loses its ability to contract normally. 

The heart can't pump with enough force to push enough blood into 

circulation. 

2. Diastolic failure: (or diastolic dysfunction): The left ventricle loses its 

ability to relax normally (because the muscle has become stiffمتيبس by 

fibrosis). The heart can't properly fill with blood during the resting period 

between each beat. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B. Right-sided heart failure 

The heart's pumping action moves "used" blood that returns to the heart 

through the veins through the right atrium into the right ventricle. The right 

ventricle then pumps the blood back out of the heart into the lungs to be 

replenished باألوكسجينتزود   with oxygen. 

 Right-sided or right ventricular heart failure is defined as a process, not a 

disease. It often occurs due to left-sided heart failure, when the weakened 

and/or stiff left ventricle loses power to efficiently pump blood to the rest of 

the body, pressure transferred back through the lungs, ultimatelyبالنهاية 

damaging the heart's right side.  

When the right side loses pumping power, blood backs up يتجمعin the body's 

veins. This usually causes swelling or congestion in the legs, ankles )pitting 

edema) and swelling within the abdomen (ascites).  

 In other cases, certain lung diseases like COPD or pulmonary fibrosis can 

cause right-sided heart failure, despite the left side of the heart functioning 

normally. 

A. Right-sided heart failure  
(Back-ups in the area that collects "used" blood i.e. 

right heart side) 

B. Left-sided heart failure  
(Failure to properly pump out blood to the body)      

C. Congestive heart failure  
(Fluid backs up into the Right-sided heart failure  

(Back-ups in the area that collects "used" blood i.e. 

right heart side) 

D. Left-sided heart failure  
(Failure to properly pump out blood to 

the body)      

E. Congestive heart failure  
(Fluid backs up into the lungs and 

tissues) 

Back-ups =accumulate behind an 

obstruction 
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Chronic obstructive pulmonary disease (COPD) is a lung disease characterized by chronic 

obstruction of lung airflow that interferes with normal breathing and is not fully reversible. 

The more familiar terms 'chronic bronchitis' and 'emphysema' are no longer used, but are 

now included within the COPD diagnosis       

Orthopnea is the symptom of dyspnea (shortness of breath) that occurs when a person is 

lying flat. Orthopnea is considered to be an important symptom mainly because it is often a 

sign of worsening heart failure, but it can also be caused by other medical conditions. 

 

C. Congestive heart failure (CHF); is a type of heart failure which requires 

seeking urgent medical attention. 

Definition of CHF. : Heart failure in which the heart is unable to maintainيديم 

adequateكافي circulation of blood in the tissues, or to pump out the venous 

blood returned to it by the venous circulation. 

It is a combined left and right heart failure. 

Clinical Picture include; 

 Shortness of breath (dyspnea), asthma due to the heart (cardiac asthma). 

 Pooling of blood (stasis) in the general body (systemic) circulation or in the 

liver's (portal) circulation. 

 Swelling (edema). 

 Blueness or duskiness (cyanosis).  

Enlargement (hypertrophy) of the heart. 

Causes of congestive heart failure: 

 (1) Coronary artery disease leading to heart attacks and heart muscle 

weakness, 

 (2) Primary heart muscle weakness from viral infections or toxins such as 

prolonged alcohol exposure, 

 (3) Heart valve disease causing heart muscle weakness due to too much 

leaking of blood or heart muscle stiffness from a blocked valve,  

(4) Hypertension. 

(5) Rare causes include, hyperthyroidism (high thyroid hormone), vitamin 

deficiency, and excess amphetamine use. 
 

 

system ConductionCardiac  

https://www.medicinenet.com/asthma_overview/article.htm
https://www.medicinenet.com/edema/article.htm
https://www.medicinenet.com/hyperthyroidism/article.htm
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Normally an electric impulse charge(stimulate) the SA node of the cardia 

conductive system to make a stimulus through the fiber tractAV node to 

 . This electric current is traced bycontraction activate cardiac muscles 

Electrocardiograph machine to have the ECG trace.   

Normal ECG; that the heart is beating in a regular sinusمتشابه  rhythm between 

60 - 100 beats per minute. All the important intervals and voltage on this 

recording are within normal ranges. 

rate,  heart , both with respect to theheartbeat means a normal Sinus rhythm 

.rhythm and ECG trace 

 

Cardiac Dysrhythmia   

Is an abnormal heartbeat:  

the rhythm may be irregular 

in its pacing or the heart rate 

may be low or high. Some 

dysrhythmias are potentially 

life threatening while other 

dysrhythmias (such as sinus 

arrhythmia) and normal. 

Pathophysiology. Rhythm 

disturbances result from abnormalities of 

impulse formation, impulse conduction, or a 

problem in the cardiac conduction system or in 

all.  

 Bradyarrhythmias result from decreased 

intrinsic pacemaker (SA and AV nodes) 
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function or blocks in conduction, principally within the AV node or the His-

Purkinje system.  

 Most tachyarrhythmias caused by 

reentry; some result from exaggerated 

normal automaticity (irritability). 

 

Types of Dysrhythmia  

Heart rate and origin of Dysrhythmia  (atria 

or ventricles) are used to classify cardiac 

dysrhythmias. 

A. Tachycardia is a fast (over 100 beats 

per minute) heart rhythm. Tachycardia 

can originate in the atria or ventricles.  

1. Atrial tachycardia; that 

originate in the atria are 

termed; 

 Supraventricular 

dysrhythmias. 

These dysrhythmias 

include:  

o Atrial flutter 

o Atrial fibrillation  

2. Ventricular tachycardia; begin in the 

ventricles and include: 

o Ventricular fibrillation  

o Premature ventricular contractions 

 

B. Bradycardia is a slow (under 60 beats per minute) heart rhythm.  

Bradyarrhythmias are irregular slow heart rhythms arising from disease 

in the cardiac electrical conduction system. 

 Bradyarrhythmias include: 

o Sinus bradycardia 

o Conduction Block 

o A Premature Beat is an extra beat, 

occurring earlier than normal. Despite 

being an extra beat, patients may 

indicate feeling a skipped beat. 
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C. A sinus arrhythmia (not a sinus rhythm), is an irregular heartbeat that's either too fast or too slow. One 

type of sinus arrhythmia, called respiratory sinus arrhythmia, is when the heartbeat 

changes pace when inhalation and exhalation. ... It's a naturally occurring 

heartbeat variation, and it doesn't mean you have a serious heart 

condition. 

Dysrhythmia tests;  

Electrocardiograms, stress ECG tests, 

echocardiograms, holter monitors, event monitors, 

electrophysiology studies, head-up-tilt-table tests 

and cardiac catheterization. 
 

-------- 

 

Respiratory System. 

Respiratory disease is a medical term that encompasses pathological  

conditions affecting respiratory organs, and includes conditions of the 

upper respiratory tract, trachea, bronchi, bronchioles, alveoli, pleura 

and pleural cavity, and the nerves and muscles of breathing.  

Respiratory diseases range from mild and self-limiting يشفى بدون تدخل such as the common 

cold, to life-threatening يهدد الحياة like bacterial pneumonia, pulmonary embolism, and lung cancer. 

The anatomy of the respiratory system include airways, lungs, and the respiratory muscles.  

 Molecules of oxygen and carbon dioxide are 

exchanged, by passive diffusion, This exchange 

process occurs in the alveolar region of the lungs. 

The respiratory system lies dormantخامل in the 

human fetus during pregnancy. At birth, the 

respiratory system becomes fully functional upon 

exposure to air.  

Pre-termخديج birth has under-developed lungs. 

Smoking and air pollution are two common causes 

of respiratory problems. 

Alteration of respiratory system; 

Classification of Respiratory 

conditions: 
1. Obstructive conditions (e.g., 

emphysema, bronchitis, asthma) 

2. Restrictive conditions (e.g., lung 

fibrosis, old tuberculosis, alveolar 

damage, pleural effusion, and 

muscle paralysis). 
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3. Pulmonary Vascular diseases (e.g., pulmonary edema, pulmonary 

embolism, pulmonary hypertension)  

4. Infectious diseases, environmental (e.g. occupational) and other 

"diseases" (e.g., pneumonia, tuberculosis).  

Predisposing factor; 

The respiratory tract is constantly exposed to microbes due to the large 

surface area, which is why the respiratory system includes many 

mechanisms to protect itself and prevent pathogens from getting in (innate 

immunity). 

Innate immunity; 

 Coughing, mucous secretion, and ciliated epithelium are major defense   

immune mechanisms.  

Deep breathing exercises may help keep bronchioles and alveoli clear from 

irritants.  

 

Common Respiratory Diseases: 

A. Obstructive Pulmonary Disease; 
Irritation of the lungs (by allergy or infection) can lead to asthma, emphysema, 

and chronic bronchitis and people can develop two or three of these together. 

1. Bronchitis - Any irritant reaching the bronchi and bronchioles will 

stimulate an increased secretion of mucus. Air passages become 

obstructed by mucus, and this leads to a persistent 

dyspnea and cough. Clinically can be acute or 

chronic bronchitis. 

2. Emphysema انتفاخ الرئة- The delicate walls of the 

alveoli break down reducing the gas  

exchange area of the lungs. The 

damage makes them less elastic and 

unable to recoilانقباض on expiration 

making it hard to expire CO2 out of the lungs. The lungs 

and chest wall take barrels shapeبرميل, and the 

anteroposterior diameter of the thorax increased by the 

over inflated lungs. The condition develops slowly and is 

not a direct cause of death 

3. Asthmaالربو - Periodic constriction of the bronchial muscles attacks, in 

response to irritating stimuli. The bronchioles become narrow and 

expiration take longer time co complete, the patient feel difficult 

expiration. 

https://www.disabled-world.com/health/respiratory/chronic-obstructive-pulmonary-disease.php
https://www.disabled-world.com/health/respiratory/bronchitis.php
https://www.disabled-world.com/health/respiratory/emphysema.php
https://www.disabled-world.com/health/respiratory/asthma/
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4. Pneumonia ذات الرئة- viral or bacterial infection of the alveoli cause 

inflammatory edema fluid collection inside the alveoli. Fluid reduces the 

surface area exposed to air cause low PaO2. If enough alveoli are 

affected, the patient may need supplemental oxygen. At the same time, 

bacterial toxins cause fever, and low PaO2 cause cyanosis, and lung and 

heart failure. 

5. Chronic Obstructive Pulmonary Disease (COPD). 

 DiseasePulmonary Obstructive Pathophysiology of  

characterized  respiratory disease is a category of Obstructive lung disease

. Many obstructive diseases of the lung result from airway obstruction by

narrowing (partial obstruction) of the smaller bronchi and larger bronchioles, 

essive contraction of the smooth muscle itself as an often because of exc

. The other inflammatory response to irritant stimuli e.g. infection or allergy

obstructive mechanism is the excessive mucous secretion, (sputum) can block 

.passages the air 

The obstructive lung diseases when advanced then termed; 

Chronic Obstructive Pulmonary Disease (COPD). 

Although COPD shares similar characteristics with all other obstructive lung 

diseases, such as the signs of coughing and wheezing, it is the most severe 

chronic form of pulmonary airway obstruction. It is a late stage of all 

obstructive lung diseases.    
Pathophysiology of COPD;  

https://www.disabled-world.com/health/respiratory/pneumonia/
https://en.wikipedia.org/wiki/Respiratory_disease
https://en.wikipedia.org/wiki/Airway_obstruction
https://en.wikipedia.org/wiki/Coughing
https://en.wikipedia.org/wiki/Wheezing
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1. It starts with damage to the bronchioles by infections or allergy and 

formation of tiny air sacs and damage in the lungs shape and structure to 

form emphysema. 

Intrinsic or extrinsic diseases→↓lung expansion →↓expiration flow→ 

ventilation perfusion mismatch→ hypoxia→ exercise induced O2 

desaturation→ at rest hyperventilation (persistent dyspnea) 

→Emphysema or COPD →Respiratory Failure 

2. Symptoms progress from a cough with mucus to difficulty 

breathing.. 

The damage occur by COPD cannot repaired.  

 

B. Restrictive Pulmonary diseases. 

Restrictive lung diseases (or restrictive ventilatory defects) an intra and extra 

pulmonary organs problems, like lung 

fibrosis and pleural fluid, or pulmonary 

stiffness that prevents lung expansion, 

the result is a decreased lung volume, an 

increased work of breathing, and 

inadequate ventilation and/or 

oxygenation. 

People with restrictive lung disease have 

difficulty in expanding their lungs with 

inspiration. 

All these diseases share the same main 

symptom: the shortness of breath with 

exertionمجهود. 

Etiology: 

A. Intrinsic lung disease, such as; 

o  Idiopathic pulmonary fibrosis 

o Tuberculosis  

o  Autoimmune disease e.g. Sarcoidosis 

B. Extrinsic disease; 

o Obesity 

o Pleural effusion and pneumothorax. 

o Scoliosis and kyphosis. 

o Neuromuscular disease, such as diaphragm paralysis. 

Pathophysiology; 

https://www.healthline.com/health/copd/effects-on-lungs
https://www.healthline.com/health/wet-cough
https://www.healthline.com/health/copd/breathlessness-explained
https://www.healthline.com/health/copd/breathlessness-explained
https://www.healthline.com/health/copd/can-copd-be-reversed
https://www.webmd.com/lung/interstitial-lung-disease
https://www.webmd.com/lung/what-is-idiopathic-pulmonary-fibrosis
https://www.webmd.com/a-to-z-guides/autoimmune-diseases
https://www.webmd.com/lung/arthritis-sarcoidosis
https://www.webmd.com/diet/obesity/features/am-i-obese
https://www.webmd.com/webmd/consumer_assets/editorial/articles/health_and_medical_reference/joints_bones_and_muscles/arthritis/overview_types_of/arthritis_scoliosis.xml
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Intrinsic or extrinsic lung diseases→↓lung expansion. →↓expiration flow→ 

ventilation perfusion mismatch→ hypoxia→ exercise induced O2 desaturation→ 

at rest hyperventilation (persistent dyspnea). 

NB. Lung movement restriction cause reduced tidal volume and low PaO2 

(hypoxia). 

Diagram of the Pathogenesis of Restrictive Pulmonary diseases.  

 
Ventilation: The exchange of air between the lungs and the atmosphereالهواء الخارجي so that 

oxygen can be exchanged for carbon dioxide in the alveoli (air sacs in the lungs).  

Normally, ventilatory capacity greatly exceedsيفوقventilatory demandاالحتياج.  

Respiratory failure may result from either a reduction in ventilatory capacityالسعة or 

an increase in ventilatory demand, (or both). 

 Ventilatory capacity affected by any problem of the functional componentsعوامل ومكونات of 

the respiratory system or its controlling systems.  

Normally ventilatory capacityالسعة التنفسية is doubledتتضاعف by an increase in minute 

ventilationحجم هواء التنفس بالدقيقة and/or an increase in the work of breathingالجهد التنفسي. 

Respiratory failure: Inability of the lungs to perform their basic taskعملها of 

gas exchange, the transfer of oxygen from inhaled air into the blood and the 

transfer of carbon dioxide from the blood into exhaledالزفير air. 

1. ; can arise from functional or anatomic abnormalities in any of; 

2. Factors regulate the respiratory system, including the airways (upper and 

lower), alveoli, central nervous system (CNS), peripheral nervous 

system, respiratory muscles, and chest wall, diaphragm, and abdominal 

muscles. 
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3. Low blood flow/perfusion secondary to cardiogenic, hypovolemic, or 

septic shock often present with respiratory failure. 

Clinical types of respiratory failure; 

In acute respiratory failure, a life-threatening changes in 

arterial blood gases (ABGs) and acid-base status occur, and 

patients may need immediate intubation صوندة القصبةالتنفس يواسطة  .   

Clinical indicators of acute respiratory failure include: 

Chronic respiratory failure, in contrast, is a long-term 

condition that develops over time, such as with COPD. 

Manifestations of chronic respiratory failure are less dramatic and less apparent 

than that of acute failure. 

Etiology (causes) of the Respiratory failure; 

o Destroyed lung (alveoli), 

o Failure of the brain respiration centers,  

o Failure of the muscles required to expand the lungs  

o Asthma, 

o  Emphysema, 

o Chronic obstructive lung disease, 

o Surgery (on the abdomen, heart, or lungs cause painful respiration),  

o Overdose of sleeping pills or other CNS depressant drugs.  

o Premature birth baby.  

o Multiple physical injuries (as in car accidents),  

o Extensive burns. 

o Muscle and nerve disease (weakness and paralysis).  

o Profuse bleeding (hypovolemic shock). 

o Near drowningغرقand suffocationاختناق . 

o  Heart failure  

o Severe infection (septicemia)  

o Extreme obesityالسمنة المفرطة. 
Tidal volume; is the lung volume representing the normal volume of air displaced between 

normal inhalation and exhalation when extra effort is not applied. In a healthy, young 

human adult,tidal volume is approximately 500 mL per inspiration. 

Ventilatory capacityالسعة التنفسية is the maximal spontaneous ventilation that can be 

maintainedتدام without development of respiratory muscle fatigueتعب.  
Ventilatory demandاالحتياج is the spontaneous minute ventilation (total ventilated air in one 

minute) that results in a stable PaCO2 (partial arterial CO2). 

*NB. PaO2; The partial pressure of oxygen in arterial blood; arterial oxygen concentration, 

or tension; usually expressed in millimeters of mercury (mm Hg). 

PAO2; partial pressure of alveolar oxygen. 

PaCO2; partial pressure of carbon dioxide in arterial blood 

 

https://www.medicinenet.com/asthma_overview/article.htm
https://www.medicinenet.com/emphysema_lung_condition/article.htm
https://www.medicinenet.com/burns/article.htm
https://www.medicinenet.com/drowning/article.htm
https://www.medicinenet.com/heart_failure/article.htm
https://www.medicinenet.com/obesity_weight_loss/article.htm
https://medical-dictionary.thefreedictionary.com/partial+pressure+of+carbon+dioxide+in+arterial+blood
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Presentations of respiratory failure 

1. Patients with impendingوشيك respiratory failure typically 

develop; 

o Shortness of breath  

o Anxiety, 

o Tachypnea 

2. Acute respiratory failure may present with; 

o Tachycardia and tachypnea. 

o Cyanosis, & diaphoresis, 

o Accessory muscle use, 

o Diminished lung sounds, 

o Inability to speak in full sentences, 

o Sense of death,  

3. In chronic respiratory failure;  

o Dyspnea, orthopnea. 

o Signs of right side heart failure 

 Pathophysiology of Respiratory failure; it occurs when the  oxygen and 

carbon dioxide exchange between the blood and the atmosphereالهواء الطلق fails 

and metabolicااليض demands for oxygen and body system acid-base 

stabilization are not maintained, creating a ventilation-perfusion mismatch. 

 

Manifestations of gastrointestinal tract disorders. 
Gastrointestinal tract GIT includes upper (from the mouth to the duodenum) and lower GIT 

(from duodenum to the anus.  

We make use of our ingested food through the following process; 

4. Chewingمضغ 

5. Swallowingبلع 

6. Digestionهضم 

7. Absorptionامتصاص 

8. Metabolismايض 

NB. Defecation; The food residualبقايا dischargedتطرح externally through the anus as 

faeces. 

The GIT manifestations; 

 Bleeding 

 Dyspepsia and Bloating 

 Constipation 

 Diarrhea 

 Heartburn 

 Incontinence 

 Nausea and vomiting 

https://medlineplus.gov/ency/article/000045.htm
https://medlineplus.gov/ency/article/003123.htm
https://medlineplus.gov/ency/article/003125.htm
https://medlineplus.gov/ency/article/003126.htm
https://medlineplus.gov/ency/article/003114.htm
https://medlineplus.gov/ency/article/003117.htm
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 Abdominal pain 

 Swallowing problems 

 Weight gain or loss 

GIT Bleeding 

, from gastrointestinal tract thein  bleeding is all forms of bleedingGIT 

. anus to the mouth the 

;Presentation 

o Mild passes unnoticed. 

o Massive(severe) bleeding where the blood is bright red causing shock.  

Cause; 

Inflammation, ulcers, hemorrhoids, trauma, hemostatic diseases, and cancer. 

 Pathophysiology;  

 Slow bleeding that is digested in the stomach appears black vomitus 

rather than red, resulting in "coffee ground" vomiting (hematemesis) or 

black tarقير colored stool called melena. 

 Severe bleeding that do not stay in stomach to be digested appears red 

color. 

 Bleeding from the anus appears bright red and dripplingيقطر. 

 Bleeding from the colon and rectum appears dark red, or clotted or 

mixed with stool. 

Types; 

1. Upper gastrointestinal bleeding 

Is from source between the pharynx and the duodenum, characterized 

by hematemesis (vomiting up blood) and melena (tarry stool containing altered 

blood).  

Causes; Esophageal, Gastric or Duodenal inflammation and ulcers. 

Lower gastrointestinal bleeding; 
 Is typically from the jejunum, ileum, colon, rectum or anus. 

 Common causes of lower gastrointestinal bleeding include hemorrhoids, 

cancer, enteritis, ulcerative colitis, and Crohn's disease.  

 It does not cause hematemesis. 

 Melena may originate from anywhere between the stomach and the 

colon. 

  Stool color depends on the transit time of blood through the GIT. 

 Other stool colorings; 

- A number of foods like red beetشونذر and medications can turn the 

stool either red or black.   

https://medlineplus.gov/ency/article/007543.htm
https://medlineplus.gov/ency/article/003084.htm
https://medlineplus.gov/ency/article/003107.htm
https://medlineplus.gov/ency/article/000045.htm
https://en.wikipedia.org/wiki/Human_gastrointestinal_tract
https://en.wikipedia.org/wiki/Bleeding
https://en.wikipedia.org/wiki/Rectum
https://en.wikipedia.org/wiki/Mouth
https://en.wikipedia.org/wiki/Pharynx
https://en.wikipedia.org/wiki/Suspensory_muscle_of_duodenum
https://en.wikipedia.org/wiki/Hematemesis
https://en.wikipedia.org/wiki/Melena
https://en.wikipedia.org/wiki/Hemorrhoid
https://en.wikipedia.org/wiki/Ulcerative_colitis
https://en.wikipedia.org/wiki/Ulcerative_colitis
https://en.wikipedia.org/wiki/Crohn%27s_disease
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- Blood from the vagina or urinary tract may also be confused with 

blood in the stool. 

Dyspepsia or Indigestion. عسر الهضم   Conditions characterized by upper 

abdominal symptoms that may include pain, or discomfort, and bloating. 

Feeling of unusual fullness following meals, nausea, loss of appetite, 

heartburn, regurgitation of food or acid. 

Types of dyspepsia; 

  Gas dyspepsia (Abdominal bloatingانتفاخ) is a condition in which 

the (abdomen) feels full and tight.  

Bloating can be due to the buildup of gas, fluids, or food in the 

stomach. 

 Heartburn (acid dyspepsia): An uncomfortable feeling of burning 

occurring in waves rising up behind the (sternum) toward the neck. It 

is usually due to Gastroesophageal acid Reflux, the stomach acid 

back up into the esophagus.  

The etiology; may be duo to incompetent gastroesophageal sphincter. 

Constipation;  

Less than three bowel movementsتغوط in a week or a reduced motion frequency, 

the stool is hard, dry, and small amount, making it painful and difficult to pass.  

Clinical types; 

1. Absolute constipation; where neither stool nor gas can pass. 

2. Partial constipation; passes gases but no stool. 

Types; 

 Primary Constipation 

The causes is functional defect can be subdivided into three:  

a. Slow-transit of stool decreased bowel movement. 

b. Pelvic floor dysfunction and a failure of anal relaxation.  

c. Normal-transit constipation as feeling (psychological) of stress or anxiety condition.  

 Secondary constipation; 

Causes are structural;  

a. Metabolic disturbances like hypothyroidism; 

b. Neurological problems like Parkinson’s disease 

c. Large intestine diseases such as colon cancer, intestinal obstruction.  

d. Several medications can cause secondary constipation. 

Diarrhea;  

The reduced water absorption. A stat of frequent motions, and excessive water 

and electrolyte loss.  

  Acute diarrhea; is the abrupt onset of 3 or more loose stools per day in adult 

and lasts no longer than 14 days. 

 Chronic or persistent diarrhea, an episode that lasts longer than 14 days. 

https://www.lifeextension.com/protocols/metabolic-health/thyroid-regulation/page-01
https://www.lifeextension.com/protocols/neurological/parkinsons-disease/page-01
http://www.lef.org/Protocols/Cancer/Colorectal/Page-01
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Pathophysiology; The excessive water content in the stools is due to an 

imbalance in the physiology of the small and large intestinal processes of 

absorption of ions, organic substrates, and water. 

Fecal Incontinence 

 Inability to control or keep feces and gas in the rectum. 

;Pathophysiology 

and  structuralmultiple occurs when It 

 regionof the anorectal  defects nalfunctio

.defecation processthe  coordinateto  

1. anatomical structural anal defects:  

A. Muscular  

B. Neural damage; 

2. Functional defects; 

3. Obstetric trauma,  

 

Nausea and vomiting 

Nausea; is the desire to vomit. 

 Causes; (1)systemic illnesses (such as influenza), medications, pain, and 

inner ear disease, and brain injury.(2) local GIT irritation. 

Vomiting (emesis) the act of expulsion the contents of the stomach and small 

intestine through the mouth. 

While nausea and vomiting are often coexist, sometimes-severe nausea may be 

present without vomiting, and vomiting may be present without preceding 

nausea. 

Pathophysiology;  

The mechanisms include the central nervous system, autonomic nervous 

system, gastric and duodenal irritation, and the endocrine system. 
Nausea and vomiting may be associated with followings; 

Common  Uncommon   Rare  

Gastroenteritis 

Intestinal 

obstruction 

Pregnancy 

General Anesthesia  

Motion sickness 

Migraine 

 

Anaphylaxis 

Renal failure 

Alcohol use  

Gall stone 

Cholecystitis 

Fever 

Food poisoning  

Heart attack 

 

Hepatitis 

Hyperthyroidism/hypothyroidism  

head injury and brain tumor 

Irritable bowel syndrome 

Toxins and some Medications  

Meningitis 

Pancreatitis 

Peptic ulcer 

Pyloric stenosis  

Severe pain. 

 

https://medlineplus.gov/ency/article/003117.htm
https://www.mayoclinic.org/diseases-conditions/anaphylaxis/symptoms-causes/syc-20351468
https://www.mayoclinic.org/diseases-conditions/alcohol-use-disorder/symptoms-causes/syc-20369243
https://www.mayoclinic.org/diseases-conditions/cholecystitis/symptoms-causes/syc-20364867
https://www.mayoclinic.org/diseases-conditions/fever/symptoms-causes/syc-20352759
https://www.mayoclinic.org/diseases-conditions/food-poisoning/symptoms-causes/syc-20356230
https://www.mayoclinic.org/diseases-conditions/heart-attack/symptoms-causes/syc-20373106
https://www.mayoclinic.org/diseases-conditions/hyperthyroidism/symptoms-causes/syc-20373659
https://www.mayoclinic.org/diseases-conditions/intracranial-hematoma/symptoms-causes/syc-20356145
https://www.mayoclinic.org/diseases-conditions/irritable-bowel-syndrome/symptoms-causes/syc-20360016
https://www.mayoclinic.org/diseases-conditions/meningitis/symptoms-causes/syc-20350508
https://www.mayoclinic.org/diseases-conditions/pancreatitis/symptoms-causes/syc-20360227
https://www.mayoclinic.org/diseases-conditions/peptic-ulcer/symptoms-causes/syc-20354223
https://www.mayoclinic.org/diseases-conditions/pyloric-stenosis/symptoms-causes/syc-20351416
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Abdominal pain  

serious -both non associated with may be adnominal sensation Unpleasant Is

.and serious medical problems 

Common causes of pain in the abdomen include; 

appendicitis,  ,syndrome bowel irritable ,gastroenteritis nclear cause,U

or  renal and ureteric diseases, leaking , duodenal ulcer,holecystitisc

and extra  abdominal-intraobstruction,  intestinal viscera, ruptured

may  lesions column pregnancy. Spinal and  ,urinary ,abdominal trauma

.cause abdominal muscle pain 

There are two main types of abdominal pain; 

1. Visceral originate from the visceral peritoneum of intraperitoneal 

organs, usually is colicky in character.  

2. Somatic pain originate from the abdominal wall or the parietal 

peritoneum usually is constant in character. 

Pain characters; 
1) Abdominal colic; is a form of fluctuantمتذبذب pain that starts and stops 

abruptly but last no more than 1 hour. It occurs due to distension and 

contraction of a hollow tube (colon, ureter, gall bladder, etc.) in an 

attempt to relieve an obstruction by forcing content out. 

2) Constant pain is non fluctuant limited to one area of the abdomen.  

a. This pain may be described as distension pain, burning pain, 

stabbing pain and so on. It is caused by, abdominal wall, spine, or 

solid viscera like liver, and spleen.  

3) Referred pain: Pain felt at a site other than where the cause is situated. 

An example is the pain from the heart, which is felt in the shoulder..  

i. Mechanisms of referred pain are complex, and related to 

sharing innervations of organs by afferent pain fibers to the 

spinal cord. 

4) Radiating pain, it starts in one place but travels to another, usually 

along the course of one nerve. This type of pain is also called 

radicular pain and is usually caused by nerve irritation. Example, 

ureteric colic radiating from the loin to the groin along the course of 

ureter. 

5) Pain can be mild, moderate or severe, its identification is by the patient 

reaction in response to his pain. 

Clinical pains types; 

a) If the pain is severe and occurs suddenly is called acute and the 

abdominal condition addressed as an acute abdomen.  

b) Chronic pain lasts for longer time or not severe. 

Swallowing بلعproblems; 

https://medlineplus.gov/ency/article/003120.htm
https://en.m.wikipedia.org/wiki/Pain
https://en.m.wikipedia.org/wiki/Abdomen
https://en.m.wikipedia.org/wiki/Irritable_bowel_syndrome
https://en.m.wikipedia.org/wiki/Gastroenteritis
https://en.m.wikipedia.org/wiki/Abdominal_aortic_aneurysm
https://medlineplus.gov/ency/article/007543.htm
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1. Dysphagia; the symptom of difficulty in swallowing. Is caused by brain 

diseases e.g.  CNS stroke or esophageal obstruction. 

2. Odynophagia is a painful swallowing. The most common causes 

are infections, foreign body stuck in the throat, inflammation, acid 

reflux, or injuries. 

3. Globus, which is the sensation of a mass in the throat.  

Is caused by inflammation of one or more parts of the pharynx or, larynx 

or hypopharynx. 

Weight gain or loss 

Rapid weight gain may occur duo to fluid collection (ascites, or edema) 

or fast growing tumor. 

Rapid acute weight loss may be duo to; dehydration, local 

gastrointestinal disease, loss of appetite or food intolerance. 

Alternatively, duo to generalized illness like hyperthyroidism, diabetes, 

or cancers.  

Slow (chronic weight loss) duo to chronic diseases; of metabolism, 

endocrine, of GIT, of malnutrition, of CNS, psychiatric diseases…. 

 

 Alteration in integrity of GIT wall. 

Components of the digestive system;  

 Oral cavity 

 Salivary glands 

 Esophagus 

 Stomach 

 Small intestine and appendix 

 Large intestine, rectum, and anus. 

 Liver 

 Gall bladder 

 Pancreas 

Histology; 

The GI tract contains four layers: the innermost layer is 

the mucosa, underneath this is the submucosa, followed by the 

muscularis propria and finally, the outermost layer - the 

adventitia.  

The structure of these layers varies, in different regions of 

the digestive system, depending on their function. 

Mouth 

 Is the beginning of the digestive tract.  

https://medlineplus.gov/ency/article/003084.htm
https://medlineplus.gov/ency/article/003107.htm
https://www.myvmc.com/anatomy/gastrointestinal-system/#C2
https://www.myvmc.com/anatomy/gastrointestinal-system/#C3
https://www.myvmc.com/anatomy/gastrointestinal-system/#C4
https://www.myvmc.com/anatomy/gastrointestinal-system/#C5
https://www.myvmc.com/anatomy/gastrointestinal-system/#C6
https://www.myvmc.com/anatomy/gastrointestinal-system/#C7
https://www.myvmc.com/anatomy/gastrointestinal-system/#C8
https://www.myvmc.com/anatomy/gastrointestinal-system/#C9
https://www.myvmc.com/anatomy/gastrointestinal-system/#C10
https://www.myvmc.com/anatomy/gastrointestinal-system/#C11
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Chewing breaks the food into pieces that are more easily digested, while  saliva  mixes with 

food to begin the process of breaking it down into a form your body can 

absorb and use. 
 

Pharynx  

From here, food travels to the esophagus. 

Esophagus 

By means of a series of contractions , called peristalsis, the esophagus 

delivers food to the stomach . Just before the connection to the stomach 

there is a "zone of high pressure," called the lower esophageal sphincter; 

this is a "valve" keep food from passing backwards into the esophagus. 

Stomach 

The stomach is a sac-like organ has strong muscular walls. 

 It holds, mix, and grind the food.  

The stomach secretes acid and powerful enzymes that continue the process of breaking down 

the food. When food leaves the stomach, food is the consistency of a liquid or paste. From there 

the food moves to the small intestine. 

Small Intestine 

Made up of three segments, the duodenum, jejunum, and ileum. 

 The small intestine is a long tube loosely coiled in the abdomen  (6meters long). The small 

intestine continues the process of breaking down food by using enzymes released by the 

pancreas and bile from the liver. Bile is a compound that aids in the digestion of fat and 

eliminates waste products from the blood. 

 Peristalsis (contractions) is also at work in this organ, moving food through and mixing it up 

with digestive secretions.  

The duodenum is largely responsible for continuing the process of breaking down food, with the 

jejunum and ileum being mainly responsible for the absorption of nutrients into the 

bloodstream. 

Three organs play large role in digesting food: 

Pancreas 
Among other functions, the oblong pancreas secretes enzymes into the small intestine. These 

enzymes break down protein, fat, and carbohydrates from the food we eat. 

Liver 
 Has many functions, but two of its main functions within the digestive are to make and secrete 

bile, and to cleanse and purify the blood coming from the small intestine containing the nutrients 

just absorbed. 

Gallbladder 
The gallbladder is a pear-shaped reservoir that sits just under the liver and stores bile. Bile is 

made in the liver then if it needs to be stored travels to the gallbladder through a channel called 

the cystic duct. During a meal, the gallbladder contracts, sending bile to the small intestine. 

Once the nutrients have been absorbed and the leftover liquid has passed through the small 

intestine, what is left of the food you ate is handed over to the large intestine, or colon . 

Colon (Large Intestine) 

The colon is a 1.5 long muscular tube that connects the cecum (the first part of the large 

intestine to the rectum (the last part of the large intestine). It is made up of the cecum, the 

ascending (right) colon, the transverse (across) colon, the descending (left) colon, and the 

https://www.webmd.com/diabetes/rm-quiz-pancreas
https://www.webmd.com/hepatitis/ss/slideshow-surprising-liver-damage
https://www.webmd.com/digestive-disorders/picture-of-the-gallbladder
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sigmoid colon (so-called for its "S" shape; the Greek letter for S is called the sigma), which 

connects to the rectum. 

Stool, or waste left over from the digestive process, is passed through the colon by means of 

peristalsis (contractions), first in a liquid state and ultimately in solid form as the water is 

removed from the stool. A stool is stored in the sigmoid colon until a "mass movement" empties 

it into the rectum once or twice a day. It normally takes about 36 hours for stool to get through 

the colon. The stool itself is mostly food debris and bacteria. These bacteria perform several 

useful functions, such as synthesizing various vitamins, processing waste products and food 

particles, and protecting against harmful bacteria. When the descending colon becomes full of 

stool, or feces, it empties its contents into the rectum to begin the process of elimination. 

Rectum 

Is 12cm chamber that connects the colon to the anus . It is the rectum's job to receive stool from 

the colon, to let you know there is stool to be evacuated, and to hold the stool until evacuation 

happens. When anything (gas or stool) comes into the rectum, sensors send a message to the 

brain. The brain then decides if the rectal contents can be released or not. If they can, the 

sphincters (muscles) relax and the rectum contracts, expelling its contents. If the contents cannot 

be expelled, the sphincters contract and the rectum accommodates, so that the sensation 

temporarily goes away. 

Anus 

The anus is the last part of the digestive tract. It consists of the pelvic floor muscles and the two 

anal sphincters (internal and external muscles). 

 The lining of the upper anus is specialized to detect rectal contents. It lets us know whether the 

contents are liquid, gas, or solid. The pelvic floor muscle creates an angle between the rectum 

and the anus that stops stool from coming out when it is not supposed to. The anal sphincters 

provide fine control of stool. The internal sphincter keeps us from going to the bathroom when 

we are asleep, or otherwise unaware of the presence of stool. When we get an urge to go to the 

bathroom, we rely on our external sphincter to keep the stool in until we can get to the toilet. 

 

Gastrointestinal tract wall integrity 

The normal gastrointestinal securing barriers against microorganisms and other 

Schematic figure of the intestinal barrier and affecting factors. 
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insultsالمؤذيات.   
The intestine constitutes an essential barrier against harmful substances and 

pathogens from the external environment (innate immune system).(see P30). The 

intestinal barrier is composed of several layers providing protection against microbial invasion.  

The intestinal lumen contains anti-microbial peptides, secrets (IgA), and useful bacteria, which 

inhibit the colonization of pathogens and by production of, enzymes, which have barrier-

protective properties.  

The stomach high acidity kill the entered pathogens.  

A mucus layer covers the intestinal surface providing a physical barrier, as well as the 

enzymes secreted in the saliva and bile. 

 Immune system homeostasis; 

Beneficial bacteria also contribute to the homeostasis of the gastrointestinal immune system. For 

example, Clostridia, one of the most predominant bacterial groups in the GI tract, play an important 

role in influencing the dynamics of the intestinal immune system. 

Health-protective intestinal bacteria (microbiota) of the gut flora serve to prevent the overgrowth of 

potentially harmful bacteria in the gut. These two types (the useful and harmful) of bacteria 

competeيتنافس for space and "food," as there are limited resources within the intestinal tract. A ratio 

of 80-85% beneficial to 15–20% potentially harmful bacteria generally considered normal within the 

intestines. 

The (submucosa layer), contains a large amount of immune cells, both of the innate immune 

system (e.g., macrophages, dendritic cells, mast cells) and the adaptive immune system (e.g., T 

cells, IgA producing plasma cells).  

Microbiota; Gut microbiota (formerlyسابقا called gut flora) is the name given to the microbe 

population living in the intestine. The gut microbiota contains tens of trillions of microorganisms, 

including at least 1000 different species of known bacteria.  

 

Summary; 

Pathophysiology; 
The gastrointestinal tract is an organ of digestion and absorption, which is 

metabolically active and has specific nutrient requirements. 

 In health, it has an additional function as a major barrier, protecting the 

body from harmful intraluminal pathogens and antigenic molecules.  

 In disease states, such as sepsis or erosive ingestion, when the 

mucosal barrier is disturbed, microorganisms and their toxic 

products enter to the portal and systemic circulations producing bad 

effects.  

 Under these circumstances, systemic inflammatory response 

syndrome (SIRS) and multiple organ dysfunction syndrome 

(MODS) develop leading to deterioration and death of the patient.  

 Unwise antibiotic use disturb the gut Microbiota balance and pay 

opportunity for the pathogens to cause GIT and systemic infections. 

 Fulminant diseases such as sepsis and multiple organ failure as well 

as toxic, irritant or acid diet and analgesic drugs destroy the gastro 

intestinal barriers and cause GIT inflammation or ulceration. 

https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Saliva
https://en.wikipedia.org/wiki/Bile
https://en.wikipedia.org/wiki/Clostridia
https://en.wikipedia.org/wiki/Gut_flora
https://en.wikipedia.org/wiki/Gut_flora
https://en.wikipedia.org/wiki/Bacteria
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The motility of the gastrointestinal tract. 
The gastrointestinal tract commonly divided into 5 parts: 

 The mouth, esophagus, stomach, small intestine, and large intestine (colon). These parts 

separated from each other by special muscles called sphincters, which are normally stay 

tightly closed, and regulate the movement of food and food residues from one part to 

another. 

Each part of the gastrointestinal tract has a special function to perform in digestion, and as a 

result, each part has a distinct type of motility. 

GIT transit time;  

The time taken for food or other ingested objects to transit through the gastrointestinal tract 

varies depending on many factors, but roughly, 

it takes less than an hour after a meal for 50% of 

stomach contents to empty into the intestines 

while total emptying takes around 2 hours. 

Subsequently, 50% emptying of the small 

intestine takes between 1 and 2 hours. Finally, 

transit through the colon takes 12 to 50 hours 

with wide variation between individuals.  

 
Regulation of GI Motility 
GI motility is regulated in 3 ways: 

1. Reflexes that originate outside the digestive system (called long reflexes) 

2. Reflexes that originate inside the digestive system (called the enteric nervous system or short 

reflexes ) 

3. Gastrointestinal (GI) hormones; 

o GI hormones excite or inhibit motility and can cause 

 altered peristaltic activity 

 contraction of the gallbladder for bile release 

 regulated gastric emptying to maximize digestion and absorption 

NB.   GI Peptides include 

Cholecystokinin (CCK) 

 Is a hormone secreted by endocrine cells of the small intestine and by neurons in the brain 

and gut 

 It stimulates gallbladder contraction for bile release 

 It inhibits gastric emptying 

 It promotes intestinal motility 

Secretin 

 Is a hormone secreted by endocrine cells in the small intestine 

 It inhibits gastric emptying 

Motilin 

 Is a hormone secreted by endocrine cells in the small intestine 

 It stimulates motor function 

Glucagon-Like Peptide I 

 Is a hormone secreted by endocrine cells in the small intestine 

 It slows gastric emptying 
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Gastrointestinal motility refers to the contraction of the smooth muscles of 

the gastrointestinal tract. 

In normal digestion, food moved through the digestive tract by rhythmic 

contractions called peristalsis or motility that propels يدفعfood from 

the esophagus to the stomach and through the intestine to the anus.  

When the motility is not appropriate مناسبغير  for its specific function in 

digestion, it can cause symptoms such as bloating, vomiting, constipation, or 

diarrhea, which are associated with sensations such as pain, bloating, fullness, 

and urgency to have a bowel movement. 

 However, in the presence of a motility disorder, these movements do not 

occur in a coordinated fashion. This results in food not passing through the 

intestine properly. 

Alteration in GIT Motility. 

Gastrointestinal motility disorders may cause a wide range of digestive 

symptoms, including difficulty swallowing, gastrointestinal reflux disease 

(GERD), and gas, severe constipation, and diarrhea, abdominal pain, vomiting, 

and bloating. 

Pathogenesis; 

The problem with the digestive muscles motility can be due to one of two 

causes: 

 A problem within the muscle that controls peristalsis 

 A problem with the nerves or hormones that govern the muscle's 

contractions 

The causes of alteration; 

o Congenital developmental defects 

o Local irritation and the composition and constituents of gastrointestinal 

contents influence motility through the submucosal afferent neurons of 

the enteric nervous system. Gastrointestinal wall distention, chemical 

irritants, osmotic gradients, and bacterial toxins exert many of their 

effects on gastrointestinal motility through these afferent pathways. 

o Autonomic influences generated by factors such as medications, trauma, 

and emotional experiences interact with the enteric nervous system to 

alter gastrointestinal motility 

Conditions Associated with Gastric Motility Disorders 
There are variety of different digestive and non-digestive conditions that are associated with 

gastrointestinal motility disorders;  

1. Irritable bowel syndrome; considered a "functional" digestive 

condition, characterized by chronic abdominal pain and 

altered bowel habits (to diarrhea or constipation) in the absence of any 

organic cause.  

https://www.verywellhealth.com/peristalsis-contractions-1942410
https://www.verywellhealth.com/what-is-the-esophagus-1942409
https://www.verywellhealth.com/gastroesophageal-reflux-disease-overview-4013146
https://www.verywellhealth.com/ibs-4014702
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The pathogenesis is a visceral (intestinal) hypersensitivity (increased 

sensation in response to stimuli). 

2. Gastroparesis; this is what is called "delayed gastric emptying” 

stomach that is slow to empty itself. Stomach muscles govern the 

movement of partly digested food through the stomach and into the 

small intestine. When the nerve that controls those muscles is damaged 

or is not working properly, the food moves too slowly. 

 Half of diabetic patients also have gastroparesis. 

3. Esophageal spasms; these are irregular contractions of the muscles in 

the esophagus. It is not clear why these irregular contractions occur, 

although, in some people, food that is too hot or too cold can trigger 

them. The pain of esophageal spasms can be mistaken for heart-related 

pain, which is why you should have a doctor check it out. 

4. Chalasia: it is the relaxation of the cardiac sphincter of the esophagus 

causing repeated vomiting of gastric contents after feeeding. 

5. Achalasia; the muscles of the 

lower part of the esophagus fail 

to relax,  preventing food from 

passing into the stomach. 

NB. Dysphagia; the symptom of 

difficulty in swallowing. 

6.  Gastroesophageal Reflux 

Disease GERD; 

Gastroesophageal acid reflux 

from the stomach to the esophagus, that cause frequent heartburn, duo to 

incompetent lower gastroesophageal sphincter (LES). 

7. Hirschsprung's disease; a  congenital 

disorder motility due to deficient  

innervation of the colonic muscles, 

causing colon paralysis and chronic 

constipation.. 

Common GIT diseases; 

Gastroenteritis; 

Pathophysiology; 

(1) Damage to the villous brush border of the 

intestine, causing malabsorption of intestinal 

contents and leading to an osmotic diarrhea,  
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(2) The release of toxins that bind to specific enterocyte receptors and cause 

the release of chloride ions into the intestinal lumen, leading to secretory 

diarrhea 

 Acute gastritis refers to a transient inflammation of the gastric mucosa; 

causes, including certain drugs; alcohol; bile; ischemia; bacterial, viral, and H 

pylori infection, fungal infections; acute stress (shock); allergy and food 

poisoning; and direct trauma. 

 The mechanism of injury is an imbalance between the injury and the 

defensive factors that maintain the integrity of the gastric lining (mucosa).  

Chronic gastritis is a progressive, life-long inflammation caused by repeated 

injuries. This resulted in the progressive reduced secretion of gastric acid and 

finally absent gastric acid secretion. It increases the risk of stomach cancer. 

 Peptic ulcers: is a group of ulcerative disorders that occur in areas of the 

upper gastrointestinal tract that are exposed to acid-pepsin secretions, most 

commonly the duodenum and stomach.  

There are two main causes of peptic ulcer:  

H. pylori infection and NSAID use.  

Acute Peptic ulcers and erosions present clinically with gastrointestinal 

bleeding or perforation.  

Stress ulcers occur in relation to major physiologic stresses such as burns and 

trauma and thought to result from ischemia, tissue acidosis, and bile salts 

entering the stomach in critically ill persons with decreased gastrointestinal 

tract motility.  

Another form of stress ulcer, resulting from hypersecretion of gastric acid 

caused by stimulation of vagus with intracranial injury, major operations, or 

tumors.  

Inflammatory Bowel Disease (IBD); a group of chronic intestinal 

diseases characterized by inflammation of the bowel both the large or small 

intestine. There is inflammation of the mucosa of the intestinal tract, causing 

ulceration, edema, bleeding, and fluid and electrolyte loss there is a disruption 

of epithelial barrier integrity. 
Pathogenesis of Appendicitis; Appendicitis occurs when the appendix 

becomes acutely inflamed. The lumen of the appendix blocked by a faecolith, 

normal faecal matter or lymphoid hyperplasia due to a viral infection. 

Once obstructed, there is reduced blood flow to the tissue and bacteria is able 

to multiply. Due to the lumen being obstructed, the pressure within the 

appendix increases and this reduces venous drainage, resulting in ischemia.  

If untreated the ischemia can lead to necrosis and gangrene. At this stage, the 

appendix is at risk of perforation .  
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It takes around 72hrs for perforation to occur from when the appendix becomes 

obstructed. Once the appendix perforates, bacteria and inflammatory cells are 

released into the surrounding structures. This then causes inflammation of the 

peritoneum and the patient develops peritonitis causing diffuse abdominal 

pain. 

Intestinal Obstruction; 

 Mechanical intestinal obstruction is a partial or complete blockage in 

the intestine. ... When the bowel is blocked, food and liquid cannot pass 

through. Over time, food, liquid, and gas build up and cause pressure and pain. 

Some obstructions, when left untreated, can cut off the flow of blood to 

the intestine. 

Paralytic, or adynamic, obstruction (Paralytic ileus); complete or partial 

paralysis of the intestinal muscles causing functional intestinal obstruction. 

Ileus commonly follows some types of surgery, especially abdominal surgery. 

It also can result from certain drugs, spinal injuries, inflammation anywhere 

within the abdomen that touches the intestines, and diseases of the intestinal 

muscles themselves.  

 


