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Chapter 3
Tissue Renewal
Def:- It's the process by which the body forms new cells to replace
structures damaged in the pathological process
2 Types:1) Regeneration
- Healing by cells of the same type
- Occurs in tissues with high proliferative capacity (labile & stable cells)
- Requires a good number of stem cells and intact connective tissue
matrix
2) Repair
- Occurs in tissues composed of permanent cells or with severe damage
that causes decrease in number of stem cells and destruction of CT
matrix
- involves combination of regeneration and scar formation (fibrosis)

Types of tissues according to the proliferation power
1) Labile cells -> proliferate throughout life with large number of stem
cells
ex. epidermal cells, endometrial cells, GIT lining & bone marrow cells
2) Stable cells -> have lower level of multiplication under normal
conditions
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-> Can rapidly replicate if stimulated (when needed)
-> Spend most of their lives in G0 phase
ex. liver, kidney, endothelium, pancreatic cells, fibroblast, osteoblast &
chondroblast
3) Non-dividing cells (permanent) -> don't multiply in postnatal life
ex. nerve, cardiac & smooth muscle cells

Stem Cells
Def:- undifferentiated cells that are characterized by
1) self-renewal capacity
2) ability to generate other differentiated cells
Types of division:a) Symmetric -> one stem cell can replicate itself and create 2 stem cells
b) Asymmetric -> one stem cell can divide into one similar stem cell &
differentiated cell
Types of stem cells:1) Totipotent -> found after the fusion of oocyte (egg) & the sperm
-> differentiate into embryonic & extra-embryonic tissues ( placenta).
Occurs in first 4 days
2) Embryonic -> are pluripotent cells that can differentiate into any cell
except the placenta. Occurs during 5-7 days
3) Multipotent -> differentiate to a number of related cell types
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4) Oligopotent -> differentiate to a few cell types as lymphoid or
myeloid stem cells (more specified)
5) Unipotent -> Differentiate to only one cell type but still has the ability
of self-renewal (way more specific)
Adult (somatic) stem cells : identified in many mature tissues as bone
marrow, GIT, skin, liver and adipose tissue . They have a limited capacity
of differentiation
Sources of stem cells : bone marrow , adipose tissue, blood and umblical
cord blood
When DNA is injured, the following could happen:1) Apoptosis (cell death)
2) Repair by DNA repair gene
3) Cancer if the DNA repair gene isn't working
4) proliferation inhibition in checkpoint

Cell cycle and regulation of cell replication
Cell cycle includes 5 phases:
1) G1 phase -> pre-synthetic phase
2) S phase -> DNA Synthesis
3) G2 phase -> pre-mitotic phase
4) M phase -> Mitosis
5) G0 phase -> Resting phase were stable cells spend most of their lives
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Characteristics of cell cycle:
- Labile cells can enter G1 phase directly after completing mitosis
- Stable cells can re-enter the cycle from G0 to G1 when needed
- Cell cycle has 2 check points ( G1-S and G2-M ) which act as
surveillance for any DNA damage
- Cell cycle progression is controlled by cyclin & cyclin dependent
kinases (CDKs) which control and signaling the cells that are ready to
pass to the next phase

Control of cell growth:1) Growth stimulators -> polypeptide growth factor & cyclin-CDK
complexes
a) Polypeptide growth factors (proteins secreted by certain cells to
stimulate other cells to divide)

Growth Factor
Platelet derived growth factor
(PDGF)

Info about it
- found in platelet granules
- produced by endothelial, macrophages
and smooth muscle cells
- Combines with a or B receptors

Fibroblastic growth factor
(FGF)

- Causes migration and proliferation of
fibroblast, monocytes & smooth muscle
cells
- Act as a chemotactic and mitogenic
factor for fibroblasts
- Stimulates keratinocyte migration
- Helps wound contraction
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Epidermal growth factor
(EGF)
& Transforming growth factor-a
(TGF-a)

- Stimulate mitosis in keratinocyte and
fibroblast
- stimulate granulation tissue repair
- EGF receptors (EGFR) has 4 different
transmembrane proteins with intrinsic
tyrosinase activity
- EGFR1 mutation & over expression
causes malignancies

Transforming growth factor-B
(TGF-B)

- EGFR2 (also called HER-2 neu
receptors) mutation & over expression
causes poor prognosis of breast
- Is a chemotactic factor for
inflammatory cells, fibroblast & smooth
muscle cells

- Helps angiogenesis
Vascular endothelial growth factor - Increases vascular permeability
(VEGF)
- Stimulates mitosis in endothelial cells
- Helps angiogenesis

Cytokines secreted by
macrophages and T lymphocytes
Hepatocyte growth factor
Tumor necrosis factor

-

b) Cyclin-CDK complexes:-> are protein complexes formed by the association of an inactive cyclindependent kinase with a regulatory subunit (cyclin)
-> Control and signal the cells that are ready to pass to the next phase
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2) Growth Inhibitors
a) Histone deacetylase inhibitors
b) CDK inhibitors
c) Growth factor receptor inhibitors

Extracellular Matrix (ECM):
- it's a collection of extracellular molecules that provide structural and
biochemical support to the surrounding cells
** It consist of:1) Collagen and elastin for tensile strength and recoil
2) Adhesive glycopreteins which connects the ECM elements together
and to cells
3) Lubricant gel of proteoglycan
<> Collagen: main structural protein in ECM for tensile strength, in order
for it to work we need vitamin C
Types:- Type 1 -> in skin, tendon and bone
- Type 2 -> in cartilage
- Type 4 -> in basement membrane
<> Elastin: allows tissues to retain\resume their shape after stretching
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<> Adhesive glycoproteins (causes adhesion between cells together and
with the ECM) is classified into
a) Immunoglobulin Family
b) Cadherins
c) Integrins
d) Fibronectin
e) Laminin
<> Proteoglycans (hyaluronic acid):- ground substance of ECM
- it's the filler material between cells
- plays a role in regulating CT structure, permeability, and growth factor
activity
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Healing by repair (scar formation and fibrosis)
1. When a mild injury occurs in a tissue with a good power of
replication, the damage cells can be totally replaced by exactly
similar cells (regeneration).
Ex: fracture bone , superficial skin wound.
لما بتحصل اصابة بسيطة مش عميقة زي (كسر العظام او جرح سطحي في الجلد) الخاليا
المتضررة في النسيج دة ممكن تستبدل كلها بخاليا تانية من نفس النوع وبكدة يكون حصل
regeneration

2. When severe injury affects parenchymal and stromal tissue
with marked tissue loss and damage to large number of stem
cells, the injured tissue cant regenerate and fibrosis occurs.
3. If the damage is still in progress inflammation becomes
chronic leading to stimulation of ECM deposition and fibrosis.
4. In the past 2 steps, healing by repair occurs with combination of
regeneration and fibrosis with scar formation.
:**للتوضيح
 بيكون مكون منepidermal tissue of the skin  لو حصل قطع في الجلد ال. healing by regeneration  وبيحصلهlabile cells
healing by fibrosis ) بيحصلهlabile cells  والجزء الباقي (اللي مش بيتكون من. and scar formation
 النسيج اللي حصل فيه خلل بنصلحه بنوع تاني منhealing by repair  في ال. ) االنسجة (مش من نفس النوع
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Steps of healing by repair :
1. Inflammation to remove damage tissues.
2. Formation of new blood vessels (angiogenesis).
3. Proliferation of parenchymal and connective tissue cell
(fibroblast).
4. Synthesis and deposition of extracellular matrix proteins
(scar).
5. Connective tissue remodeling . (to prevent over growth of
granulation tissue)
:**للتوضيح
: بيحصل التاليhealing by repair  في الhighly vascular  اللي هي عبارة عنgranulation tissue  بيتكون الinflammatory cells + fibroblasts+ blood  مكون منconnective tissue
. capillaries
. fibrosis  بعدين لما الدم يتسحب شوية من المنطقة بتحصل ال. scar  ولما الدم يتسحب تماما بتتكون ال-

Angiogenesis in repair process:
- Definition: formation of new blood vessels by branching
from pre-existing vessels.
يعني تكوين اوعية دموية جديدة من اوعية دموية كانت موجودة قبل كدة
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- Mechanism:
during wound healing, angiogenic capillary sprouts invade
the fibrin/fibronectin – rich wound clot , and within a few
days organize into a microvascular network throughout the
granulation tissue.
fibrin-rich wound clot  براعم الشعيرات الدموية بتبدا تغزو ال,اثناء التئام الجرح
(ودي بتبقى عبارة عن الطبقة اللي بتتكون لما الجلد بيبدا يلم) بعدها الشعيرات دي بتكون
. granulation tissue شبكة في ال

As collagen accumulates in the granulation tissue to produce
scar, the density of blood vessels decrease.
Importance of angiogenesis in repair process:
1. Normal process of growth and development.
2. Formation of granulation tissue.
3. Vascularization of ischemic tissue.
Steps of angiogenesis:
1. Nitric oxide causes vasodilatation of pre-existing blood
vessels.
2. Vascular endothelial growth factor (VEGF) causes
increased permeability.
3. Metalloproteinase degrades the basement membrane.
4. Plasminogen activator disrupts endothelial cells contact.
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5. Endothelial cells proliferate and migrate towards
angiogenic stimulus.
6. Endothelial cells maturation into capillaries tube.
7. Peri-endothelial cells (pericytes and vascular smooth
muscle) recruitment.
Phases of wound healing:
1. Inflammatory phase: inflammatory cells recruitment.
2. Proliferation phase: migration and expansion of
parenchymal cells (re-epithelialization) , endothelial cells
(angiogenesis) and connective tissue cells.
3. Maturation phase: ECM deposition and remodeling with
wound contraction.
Types of wound healing:
Healing by first intention (primary
union)

Healing by second intention
(secondary union)

Occurs in: clean cut wounds as
surgical incision and knife cuts.

Occurs in: septic wounds, ulcers,
abscesses and burns.

 الخراج والحروق بيحصل مثال في القطع الجراحي والجرح بالسكينة,  القرح, بيحصل في الجروح العميقة

1. Minimal cell death

1. Marked cell death

2. Minimal basement membrane
damage

2. Marked basement membrane
damage
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Edges of the wound: closely
approximated by suture.
حواف النوع دة من الجروح ممكن نقربها من بعض
تاني بالخياطة

Edges of the wound: they aren’t in
contact (wide gap is present)
حواف النوع دة من الجروح زي في حالة الحرق مثال
مينفعش نعالجها بالخياطة

No foreign bodies or infection

Foreign bodies or infection may be
present

Ends with: 1. Formation of minimal
fibrosis.

Ends with: 1. Formation of dense
fibrosis.

2. good re-epithelialization

2.greater angiogenesis.

(minimal scar)

3.abundant collagen deposition
(dense scar)

No scar contracture

Significant scar contracture

**contracture: over contraction
يعني الجلد يلم وينكمش اوي

Complications are rare

Complications are common

امكانية حدوث مضاعفات نادرة

شائعة

Steps of wound healing:
1. Formation of blood clot: ( )تجمع دموي او جلطة
a) It acts to stop bleeding. عشان توقف النزيف
b) A matrix rich in growth factors and cytokines.
c) A matrix for migrating leukocytes and stromal cells.
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d) Leukocytes start phagocytosis and remove necrotic
debris.
2. Formation of granulation tissue:
a) Its formed of proliferating fibroblasts and endothelial
cells.
b) Its highly vascular loose connective tissue.
c) Blood vessels leak protein and fluid causing tissue edema.
 يعني تجمع السوائل في النسيجedema السوائل بتخرج برة االوعية الدموية وبتسبب

d) Granulation tissue is a framework for scar formation
(young scar).
3. Cell proliferation and collagen deposition:
a) Invading leukocytes are replaced by macrophages.
b) Macrophages : 1- remove necrotic debris.
2- help angiogenesis.
3- deposit ECM by their growth factors.
c) Granulation tissue is converted into scar composed of
fibroblasts and collagen.
d) TGF-β (transforming growth factor) is the most important
stimulant for fibroblasts proliferation.
fibroblasts  دة عامل مسؤول عن نمو وتكوين الTGF-β
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4. Scar formation:
a) More collagen deposition.
b) Decrease number of blood vessels.
c) Formation of avascular scar.
d) Intact epithelium covering.
 يعنيavascular  وبتبقىfibroblasts and collagen  بتبقى مكونة منscar ال
مفيهاش اوعية دموية

5-Wound contraction :
-it occurs mostly in large wounds .
-The cause is myofibroblasts and smooth muscle cells.
-It may cause reduced scar and deformity (contracture)
) ( ممكن الجرح يفضل يصغر و يشد جامد و يسبب الم جامد

6-Connective tissue remodeling :
-Extracellular matrix (ECM) deposition and remodeling by matrix
metalloproteinases (MMPs) .

N.B: MMPs is responsible for degeneration of extra formed collagen .
-MMPs require Zinc for proper action .
-MMPs is inhibited by TGF-B .

7-Recovary of tensile strength ( tensile stretch of collagen ) :
-its completed after 3 months .
-its due to increase collagen deposition .
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Complications of wound healing :

( ممكن يجي مقالي ف الفاينال و الزم
)نكتب كل النقط

1)Infection : especially in people suffer from bacteremia ( لو عملوا عملية و
)  األدوات كانت ملوثةand in diabetic patients due to :

*decrease function of leukocytes and macrophages .
*increase virulence of microorganisms in a high glucose
environment .
*increase adherence of microorganisms to diabetic cells .

2)Inadequate granulation tissue formation leads to ulceration .
 ممكن ما يتكونش كويس و يحصل خطا فيه ف بيتحولgranulation tissue ( ال
)ulcer ل

3)Keloid formation (proud flesh) : excessive
formation of granulation tissue that produces a
hypertrophic scar covered by thin epidermis , its
due to overdone repair .

4) Wound contracture : its reduction in size
of the scar due to excessive contraction , it’s a complication of
extensive burn and may lead to wound deformity .

5)Weak scar : in the anterior abdominal wall may lead to incisional
hernia ()الفتاء
 و ف حالة لم عملوا عملية مثال وabdominal muscle (فيه بعض الناس بيكون عندهم ضعف في
 للعضلة الضعيفة و تفضل تخبط فيprotrusion  عادي هيحصلhealing كنتيجة للscar تكونت
)  مع كل مجهود المريض هيعمله و دا هيسبب المscarال
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6)Traumatic neuroma (amputation neuroma) : which is a painful
mass formed of proliferated nerve cells .
)  بتحصل في حالة قطع عصب معينbenign tumor (تجمعات خاليا عصبية شبه ال

7)Fistula ( )فتحة بين منطقتين مجوفينand sinus ( )فتحة للخارج: a tract between
two body cavities or cavity to outside , they may complicate surgical
wounds .

Factors affecting wound healing ( delayed healing) :
Ischemia ( )نقص وصول الدم لمكان معين
Infection , large size wound and foreign body .
Ionizing radiation .
Protein malnutrition ( )نقص البروتين في التغذيةand vitamin C and zinc
deficiency (scurvy)
5) Old age .
6) Diabetes mellitus .
7) Glucocorticoids therapy ( cortisone) : which causes atrophy so it
used in keloid scar treatment .
1)
2)
3)
4)

) keloid scar( بما ان ادوية الكورتيزون بتبطأ نمو االنسجة ف بتستخدم لعالج ال

Bone healing :.
Steps of bone healing :
1)the healing of a fracture occurs by regeneration (because bone is
formed of stable cells )
2)The fractured bone should be put in proper position .
3) the gap between the fractured ends is filled with hematoma with
polymorphs ,macrophages , fibroblasts and new blood vessels .
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4)Platelets and inflammatory cells release PDGF , TGF-B ,FGF and
interleukins that stimulate osteoprogenitor cells , osteoclasts and
osteoblasts .
5) The osteoclasts , polymorphs and macrophages will phagocytose and
remove any fragments of bone blood clots and debris .
6) This is followed by formation of osteoid tissue by osteoblasts , this
osteoid tissue consists of collagen , osteoblasts and little amount of
calcium , osteoblasts secrete alkaline phosphatase leading to more
calcification (mineralization ) .
7)the osteoid tissue is arranged in three layers named ( calli ) :
-External callus : to the outside under the periosteum .
-Internal callus : in medullary canal .
-Intermediate or permanent callus : found in between the two ends
of fractured bones .
8) The osteoblasts of the intermediate callus will form the bony callus
by progressive mineralization which increase callus stiffness and
strength .
9) The external and internal calli will be gradually removed by
osteoclasts .
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Abnormalities of fracture healing ( fracture bone ) :
1)Non union : due to presence of pieces of muscles or soft tissues
that prevent union .
( في بعض الحاالت و الشخص بيجبس عضمة مكسوره ممكن يدخل جزء من عضلة في النص بين أجزاء
) العضمة المكسوره و يمنع التحامها

2)Delayed union : due to infection , poor blood supply , protein
malnutrition , osteoporosis ( )هشاشة العظامand incomplete fixation .

3)Fibrous union : when fixation is not complete the osteoblasts will
change to fibroblasts ( metaplasia of osteoblasts ) and union takes
place by fibrous tissue .
( في بعض الحاالت ممكن التحام العضم المكسور ما يحصلش بالشكل الطبيعي نتيجة ان خاليا
fibrous  و يبدا العضم المكسور يلحم مع بعضه بfibroblasts  اتحولت لخالياosteoblastsال
)  مش بعضمtissue

4) False joint : when fixation is not complete the osteoblasts will
change to synovial cells that may line atrophic callus and a false joint
may develop known as pseudo-arthrosis .
 ف بدل ماsynovial cells  بتتحول لosteoblasts( الحالة دي نفس فكرة الي قبلها الفرق بس ان هنا ال
pseudo يتكون عضم جديد عشان يلحم العضم المكسور بيتكون مفصل بداله و الحالة دي اسمها
arthrosis

Repair of nervous system :
The central nervous system :
*The nerve cells are permanent cells .
*Injury to the central nervous system is not followed by extensive
regeneration .
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(لو جت االصابه في الجهاز العصبي المركزي و باالخص في جسم الخلية العصبيه مش بيحصل تجديد
)  بتاع الخلية العصبيهaxon الي بيقدر يتجدد هو ال, للخلية المصابه او الميتة

*Its limited by the inhibitory influences of the glial and extracellular
environment .

Steps of CNS repair :
1-Necrosis and liquefaction of injured area .
2-Microglia (macrophages of CNS) removes debris .
3-Astrocytes ( supporting cells ) proliferate and replace the lost area
(Gliosis or glial scar ) (fibrosis)

The peripheral nerves :
*The peripheral nervous system has an intrinsic ability for
regeneration.

Steps of peripheral nerve regeneration :
1-The axon distal to injury becomes irregular and myelin sheath breaks
into droplets up to the level of the first node of Ranvier (Wallerian
degeneration ) .
2-Macrophage and Schwann cells remove debris .
3-The Schwann cells (supporting cells ) in both the proximal and distal
ends proliferate and unit together forming a tube in which new myelin
is formed by oligodendroglia .
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4-A new axon grows from the proximal segment (axonal sprouts )برعم
and elongates gradually until it reaches the required length , and this
process take several months .
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*Primary Hemochromatosis(bronzed diabetes):
-Its a state of iron overload due to increased absorption of iron from diet.it

affects males more.
Site: the pigment deposition is in : liver , skin heart & pancreas.
Morphology: the affected cells undergo necrosis and fibrosis. and the
organs appear enlarged , brown and hard.
Effect:
-On liver: a) pigmentary cirrhosis that leads to oesophageal varices
and ascites.
edema  و ﻛﻤﺎن، ”varices“ ﺑﯿﺴﺒﺐ ﺗﻠﯿﻒ ﺗﺼﺒﻐﻲ ﺑﯿﺆدي اﻟﻰ ﻇﻬﻮر اوﻋﯿﺔ دﻣﻮﯾﺔ ﺣﻮل اﻟﻤﺮيء اﺳﻤﻬﺎ
. (ف اﻟﺒﻄﻦ ) اﺳﺘﺴﻘﺎء
b) liver cell carcinoma
-On pancreas:fibrosis that leads to diabetes mellitus.
-Heart: fibrosis that leads to heart failure
- Skin :  bronzed color

Amyloidosis
Its the extracellular deposition of an insoluble protein in the connective
tissue stroma or walls of the blood vessels . Its due to either increased
synthesis or decreased catabolism of the protein.
ﺗﺮاﻛﻢ اﻟﺒﺮوﺗﯿﻨﺎت ﺧﺎرج اﻟﺨﻠﯿﺔ ﻣﺶ داﺧﻠﻬﺎ
-It leads to pressure atrophy to the adjacent tissue.
-Characters :
- It consists of interlacing bundles of fibrils with diameter of 7-13 nanometer
(nm).
 ﻋﺒﺎرة ﻋﻦ اﻟﯿﺎف ﻣﺘﺪاﺧﻠﺔelectron microscope ﺑﯿﻈﻬﺮ ﺑﺎل
- The proteins have a B-pleated sheet structure in x-ray beam.
.B-pleated sheets ﺷﻜﻞ اﻟﺒﺮوﺗﯿﻦ دا ﺑﯿﺎﺧﺪ ﺷﻜﻞ ال

-Stain:
1- Hematoxilin & Eosin : homogenous pale red color under light
microscope .
2- Congo red: its the most useful stain in diagnosis of amyloid. Amyloid
appear in apple-green color.
.  و ﺑﺘﺼﺒﻎ اﺧﻀﺮ ﻋﺎدي ﯾﻌﻨﻲcongo red ﻣﺘﺮﻛﺰش ﻋﺸﺎن ﻣﺎﺗﻬﯿﺴﺶ اﻟﺼﺒﻐﺔ اﺳﻤﻬﺎ
3- Thioflavin T : it flouresces under flourescent microscope .
flourescent microscope  و ﻟﻤﺎ اﺟﻲ اﺷﻮف اﻟﻌﯿﻨﺔ ﺗﺤﺖ الamyloid دي ﺻﺒﻐﺔ ﺑﺘﺮﺗﺒﻂ ﺑﺎل
اﻻﻗﯿﻬﺎ واﺿﺤﺔ
Types of Amyloidosis :
A)Systemic
B)Localized
A)Systemic
1- primary amyloidosis:
plasma cell dyscrasias( )ﺧﻠﻞas multiple myeloma(malignancy of plasma
cells that secretes large amounts of immunoglobulin )
 وﺑﺎﻟﺘﺎﻟﻲ ﻫﺘﺼﻨﻊ اﺟﺴﺎم ﻣﻀﺎدة ﺑﺸﻜﺐ اﻛﺒﺮ ﻣﻤﺎ ﯾﺆدي ﻟﺘﺮاﻛﻤﻪplasma cells ﺑﺴﺒﺐ ﺧﻠﻞ ﻓﻲ ال
Site: heart , tongue , soft tissue and kidney
Nature of amyloid protein : light chain of immunoglobulin (AL) especially lambda.
2-Reactive secondary amyloidosis:
Causes:
a- Chronic inflammatory diseases: tuberculosis and leprosy
b- chronic suppurative diseases:
suppurative Osteomyelitis and chronic lung abscess.
c- Rheumatoid arthritis and systemic lupus erythematosus(SLE)
d- Tumors: Hodgkin's lymphoma and renal cell
carcinoma.
Site: kidney, liver, spleen and lymph nodes
Nature of amyloid protein: serum amyloid associated protein (AA).
 ﻣﻊ ﺑﺮوﺗﯿﻨﺎت ﻣﻦ اﻟﺪم+ ﻧﻮع اﻟﺒﺮوﺗﯿﻦ ﺑﯿﻜﻮن اﺟﺴﺎم ﻣﻀﺎدة

3- Hemodialysis associated amyloidosis:
Cause: prolonged dialysis.
Site: joints, svnovium and tendon sheath.
Nature of amyloid protein: B2 microglobulin. A normal serum protein and a part of
class I HLA

.اﻟﻨﺎس اﻟﻤﻌﺘﺎدة ﻋﻠﻰ اﻟﻐﺴﯿﻞ اﻟﻜﻠﻮي ﺑﺘﺘﺮﺳﺐ ﻛﻤﯿﺎت ﻣﻦ اﻟﺒﺮوﺗﯿﻦ اﻟﻠﻲ ﻣﺶ ﺑﯿﺘﻔﻠﺘﺮ ﺑﺎﻟﻐﺴﯿﻞ
4-Heredofamilial amyloidosis
دي ﺑﻘﺎ أﻣﺮاض اﺳﺒﺎﺑﻬﺎ وراﺛﯿﺔ
Causes:
a- Familial Mediterranean fever: (abdominal pain-pleuritis- pericarditis-scrotal
attack- arthritis)
ﻫﻲ ﺣﻤﻰ ﻟﻬﺎ اﻻﻋﺮاض دي و ﻟﻜﻦ ﻣﻜﺎن ﺗﺮاﻛﻢ اﻟﺒﺮوﺗﯿﻦ ﺑﯿﻜﻮن ف اﻟﻜﻠﯿﺔ
Site: Kidney
Nature of amyloid protein: serum amyloid associated protein (AA).
b- Familial amyloid polyneuropathy:
Site: nerve (autonomic NS and other nerves). It leads to peripheral neuropathy
اﻋﺘﻼل اﻻﻋﺼﺎب اﻟﻤﺘﻌﺪد ﺑﯿﺆدي ﻟﺘﺮاﻛﻢ اﻟﺒﺮوﺗﯿﻨﺎت ف اﻟﺠﻬﺎز اﻟﻌﺼﺒﻲ اﻟﻤﺮﻛﺰي
Nature of amyloid protein: mutated Transthyretin((ATTR). )A normal serum
protein that bind and transport thyroxine and retinol
ﻓﻲ اﻟﻤﺮض داا اﻟﺠﺴﻢ ﺑﯿﻨﺘﺞ اﻟﺒﺮوﺗﯿﻦ اﻟﻤﺴﺌﻮل ﻋﻦ ﻧﻘﻞ
الthyroxine  وretinol ﺑﺸﻜﻞ ﻏﯿﺮ ﻃﺒﯿﻌﻲ
B) Localized amyloidosis:
ﻓﻲ اﻟﺤﺎﻟﺔ دي ﺗﺮاﻛﻢ اﻟﺒﺮوﺗﯿﻦ ﺑﯿﻜﻮن ف ﻣﻜﺎن ﻣﺤﺪد
1- Localized form of AL immune derived amyloid can occur as nodular deposits
in lung, larynx, skin, bladder and tongue.
 ﺗﺠﻤﻌﺎت ﻣﻦAL Protein ف ﻣﻜﺎن ﻣﻦ اﻻﻣﺎﻛﻦ دي
2- Amyloid of aging:
a-Senile cardiac :( in heart)Nature of amyloid protein:normal transthyretin(ATTR)
b- Senile cerebral amyloidosis (in cerebrum) Nature of amyloid protein: Aß
(Alzheimer)

3- Endocrine associated amyloidosis:
Causes:
a- Medullary carcinoma of thyroid
ﺳﺮﻃﺎن اﻟﻐﺪة اﻟﺪرﻗﯿﺔ
Site: thyroid gland
Nature of amyloid protein : Procalcitonin
b-Type II diabetes
Site: pancreas
Nature of amyloid protein: Amylin islet amyloid peptide (ALAPP)
4- Prion diseases: various prion diseases of central nervous system are due to
deposition of misfolded prion proteins.
 ﺑﯿﺒﻘﻰprion proteins اﻣﺮاض ﺑﺘﺼﯿﺐ اﻟﺠﻬﺎز اﻟﻌﺼﺒﻲ اﻟﻤﺮﻛﺰي ﺑﺴﺒﺐ ﺗﺮاﻛﻤﺎت ﻣﻦ ﺑﺮوﺗﯿﻦ اﺳﻤﻪ
insoluble
*Gross picture of amyloid diseases:
the organ is enlarged, brown in color, firm and waxy. The cut section is sharp.
*Microscopically: By routine H&E stain, the amyloid protein appears as
homogenous,
acellular,hyaline extracellular deposition.
*Site of amyloid protein deposition in different organs:
1- kidney: the basement membrane of the tubules,interstitium, mesangium and
arterioles.
2-Liver: space of Disse, the walls of the hepatic
arterioles, along liver cell plate, portal vein and central vein.
Vein.
3- Spleen: A) sago spleen (localized): the walls of the central arterioles in
lymphoid follicles (white pulp).
B) Lardaceous spleen (Diffuse): wall of sinusoids in red pulp.
4- GIT: The interstitial tissue of the intestinal% villi and nodular deposition in the
tongue.
اﺟﺰاء ﻣﻮﺟﻮدة ﺟﻮا اﻟﻌﻀﻮ ﻛﻠﻮ ﺣﻔﻆ

*Clinical effects of amyloidosis:
1- Amyloidosis of the kidney: nephrotic syndrome and renal failure.
ﻣﺘﻼزﻣﺔ ﻛﻠﻮﯾﺔ و ﻓﺸﻞ ﻛﻠﻮي
2- Amyloidosis of the liver: obstruction of the portal circulation inside the liver
leads to portal hypertension and ascites.
. edema in abdomin ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪم ﻓﻲ اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ اﻟﻜﺒﺪﯾﺔ و اﺳﺘﺴﻘﺎء اﻟﻠﻲ ﻫﻲ
3- Amyloidosis of the gastrointestinal tract:
a) Amyloidosis of the intestine: leads to malabsorption syndrome (diarrhea and
delayed absorption), ulceration, intestinal hemorrhage and intestinal obstruction.
 ﺑﯿﺴﺒﺐ ﻣﺘﻼزﻣﺔ ﺳﻮء اﻣﺘﺼﺎص ﺑﯿﻜﻮن ﻣﻦ اﻋﺮاﺿﻬﺎ اﺳﻬﺎل و ﺗﺄﺧﺮgit  ﻓﻲ الamyloidosis ﺣﺪوث ال
. وﻛﻤﺎن ﻗﺮح و ﻧﺰﯾﻒ و اﻧﺴﺪاد ﻣﻌﻮي، اﻣﺘﺼﺎص
b)Amyloidosis of the tongue: leads to enlargement of the tongue (macroglossia)
ﺗﻀﺨﻢ اﻟﻠﺴﺎن- Amyloidosis of the heart: leads to arrhythmias, and congestive heart failure.
ﻋﺪم اﻧﺘﻈﺎم ﺿﺮﺑﺎت اﻟﻘﻠﺐ و ﻓﺸﻞ اﻟﻘﻠﺐ
5ع- Amyloidosis of the spleen splenomegaly.)
ﺗﻀﺨﻢ اﻟﻄﺤﺎل
6-Amyloidosis of the nervous System:
leads to Alzheimer's disease
زﻫﺎاﯾﻤﺮ

Irreversible cell injury :
damage of tissue that can’t be regenerated, it done by Necrosis or apoptosis
Causes :
1- Plasma membrane damage:
it leads to leakage cytoplasmic enzymes outside the cells (cardiac troponin)
and more calcium accumulation inside the cell
2- Mitochondrial membrane damage:
it leads to disrupted ionic transport and leakage of cytochrome C (ﻣﺎده ﺑُﺘﺴﺘﺨﺪم ﻓﻲ
)دوره ﻛﺮﺑﺲinto the cytoplasm and activation of apoptosis
3- Lysosomal membrane damage:
it leads to leakage hydrolytic enzymes into the cytoplasm with degradation.

*Necrosis:
it is a form of cell injury which results in premature death of cells in a living tissue
by autolysis( )اﻟﺨﻠﯿﺔ ﺑﺘﻤﻮت ﺑﺈﻧﺰﯾﻤﺎﺗﻬﺎ ﻫﻲor heterolysis ()اﻟﺨﻠﯿﺔ ﺗﻤﻮت ﺑﺈﻧﺰﯾﻤﺎت ﺧﺎرﺟﯿﻪ
Autolysis: digestion of cell by its own lysosomal hydrolytic enzymes
Heterolysis: digestion of cell by lysosomal enzymes of leukocytes
Causes:
1- Cut of arterial blood supply (infarction )ﯾﻌﻨﻲ ﻧﺴﯿﺞ ﻛﺒﯿﺮ ﻣﯿﺖ. Arterial occlusion
(complete ischemia )ﯾﻌﻨﻲ اﻟﺪم اﻟﻲ واﺻﻞ اﻟﻌﻀﻮ ﻣﺶ ﻛﺎﻓﻲis most probably due to
atherosclerosis ﺗﺼﻠﺐ ﺷﺮاﯾﺐ, thrombosis and embolism ﺟﻠﻄﺎت
2- Bacteria and their toxins, viruses, fungi. parasites
3- Physical agents as strong acids and alkali, Nitric oxide (NO) and reactive
oxygen species (ROS).
4- Antigen antibody reaction (hypersensitivity )ﺣﺴﺎﺳﯿﺔ
5- Internal factors as injury and paralysis of nerve cells. Pancreatic enzymes
(lipases)
Gross picture:ﯾﻌﻨﻲ ﺷﻜﻠﻪ ﻓﻲ اﻟﻄﺒﯿﻌﺔ
The necrotic tissue is usually softer in consistency paler  ﻟﻮن ﺑﺎﻫﺖin
color,structureless and is surrounded by a zone of congestion اﻟﺘﻬﺎب
N.b Congestion or inflammation is related to Necrosis

Microscopically:
1- The cells appear glassy due to glycogen loss and may be vacuolated.
2- Plasma membrane blebs.

3- The cell membrane is broken and disappears
4- The cytoplasm is fragmented  ﻣﺘﻘﻄﻊand appears eosinophilic (pink) by routine
H&E stain due to loss of RNA
5- The nucleus shows:
A) pyknosis: small darkly stained nucleus.
B) Karyorrhexis: fragmented nucleus
C) Karyolysis: pale and dissolved nucleus or disappear
Types of Necrosis
1- Coagulative necrosis (necrotic tissue remains firm); the most common type.
It involves protein coagulation with preservation of tissue framework.
ﯾﻌﻨﻲ اﻟﺨﻠﯿﺔ ﺑﺘﻤﻮت ﻋﻦ ﻃﺮﯾﻖ اﻟﺘﺠﻠﻂ ﯾﻌﻨﻲ اﻟﺨﻠﯿﺔ ﻧﻔﺴﻬﺎ ﺑﯿﺤﺼﻠﻬﺎ ﺗﺠﻠﻂ وﺑﺘﻜﻮن ﺻﻠﺒﺔ ﺑﻨﻔﺲ ﺷﻜﻠﻬﺎ اﻻﺻﻠﻲ
Causes: It is due to cut of blood supply (acute ischemia and hypoxia)
Examples: Infarction of heart, kidney, and spleen
Morphology: The necrotic part appears firm, swollen dry, opaqueﻣﻌﺘﻢ, and whitish
in color. The infarcted usually wedge shape ﺷﻜﻞ اﻟﻤﺜﻠﺚ
2-Liquefactive necrosis:
the autolysis or heterolysis predominates over protein coagulation ﯾﻌﻨﻲ اﻟﺨﻠﯿﺔ ﻛﻠﻬﺎ
ﺑﺘﺘﺤﻞ ﻓﻲ اﻟﻨﻮع دا
Causes: digestion of tissues by proteolytic enzymes
 xamples:
E
A) Infarction of brain: lysosomal enzymes from macrophages of brain called
microglial cells or necrotic cells liquefy the brain.
B) Abscess and cellulitis (proteolytic enzymes from neutrophils liquefy infected
tissues forming pus)

3- Gangrenous necrosis:
it starts as coagulation necrosis due to cut of blood supply
Causes: - Early, putrefactive infection leads to dry gangrene.
By time, liquefaction of necrotic tissue occurs due to the action of putrefactive
bacteria resulting in wet gangreneا
اﻟﻨﻮع ده ﺑﯿﺒﺪأ أن اﻟﺨﻠﯿﺔ ﺑﺘﻤﻮت ﻋﻦ ﻃﺮﯾﻖ اﻟﺘﺠﻠﻂ ﺑﻌﺪﯾﻦ ﺑﯿﺤﺼﻞ ﻋﺪوى ﺑﻜﺘﯿﺮﯾﺔ ﺗﺨﻠﻲ اﻟﺨﻠﯿﺔ ﺑﻌﺪ ﻣﺎ ﺗﺠﻠﻄﺖ ﺗﺬوب
ﺑﺴﺒﺐ اﻻﻧﺰﯾﻤﺎت اﻟﻲ ﻃﻠﻌﺘﻬﺎ اﻟﺒﻜﺘﺮﯾﺎ
4- Caseation necrosis:
the necrotic tissue is soft friable and cheesy اﻟﺨﻠﯿﺔ ﺑﻌﺪ ﻣﺎ ﺑﺘﻤﻮت ﻣﺶ ﺑﺘﻜﻮن ﺻﻠﺒﻪ اوي وﻻ
ﺳﺎﺋﻠﺔ اوي ﺑﺘﻜﻮن زي اﻟﺠﺒﻨﺔ ﻛﺪا
Causes: reaction between macrophages and lymphocytes with microbial antigen
and ischemia caused by endarteritis (endarteritis obligerans )ﻣﻤﻜﻦ ﯾﺤﺼﻞ
Example:
1- complete cassation Tuberculosis
2-Incomplete caseation may occur in caseof syphilis  اﻟﺰﻫﺮيand leprosy اﻟﺠﺬام
5- Fat necrosis:
it is seen in adipose tissue اﻟﻨﻮع دا ﺑﯿﻜﻮن ﻓﻲ اﻻﻧﺴﺠﻪ اﻟﺪﻫﻨﯿﻪ
Examples:
1- Enzymatic necrosis of omental fat in acute hemorrhagic pancreatitis It is due
to lipase enzyme released from injured pancreatic cells. ﯾﻌﻨﻲ إﻧﺰﯾﻤﺎت اﻟﺒﻨﻜﺮﯾﺎس دي
ﻫﺘﻌﻤﻞ ﻗﺮﺣﻪ ﻓﻲ اﻟﺒﻨﻜﺮﯾﺎس ﻧﻔﺴﻪ و ﺗﺘﺴﺮب ﺑﺮا ﺗﻌﻤﻞ ﻗﺮﺣﻪ ﻓﻲ اﻟﻤﻌﺪه
2- Traumatic fat necrosis of female breast
 ﻛﻠﻪ ﺧﻼﯾﺎ دﻫﻨﯿﺔ ﻓﺎ ﻣﻤﻜﻦ ﺑﺴﺒﺐ ﺧﺒﻄﺔ ﻗﻮﯾﺔ ﯾﻤﻮت ﺑﻌﺾ اﻟﺨﻼﯾﺎ اﻟﺪﻫﻨﯿﺔbreast ﻻن ال

6- Fibrinoid necrosis:

A- Deposition of immune complex protein (Ag-Ab) and fibrin in arterial wall
causes inflammation, thickening of the wall and deeply eosinophilic staining
(like-fibrin).
 ﯾﺘﺮﺳﺐ ﻓﻲ اﻷوﻋﯿﺔ ﻓﺎ ﯾﻌﻤﻞ ﻓﯿﻬﺎ اﻟﺘﻬﺎب وﯾﺨﻠﯿﻬﺎ ﺣﻤﺮاfibrin  ﺑﯿﻨﺘﺞ ﻋﻨﻪantigen-antibody reaction ﺗﻔﺎﻋﻞ
Examples: immune vasculitis as in SLE(autoimmune disease), polyarteritis
nodosa and rheumatic fever
B- Deposition of non-immune protein (plasma proteins) ﺗﺮﺳﺐ اﻟﺒﺮوﺗﯿﻨﺎت اﻟﻤﻮﺟﻮدة ﻓﻲ
اﻟﺒﻼزﻣﺎ
Examples:
malignant hypertension ﺗﺮﺳﺐ اﻟﺒﺮوﺗﯿﻨﺎت اﻟﻤﻮﺟﻮدة ﻓﻲ اﻟﺒﻼزﻣﺎ ﺑﺘﻌﻤﻞ ﺿﻐﻂ ﻋﺎﻟﻲ ﻋﻠﻲ اﻟﺨﻼﯾﺎ ﻓﺎ
ﺗﻤﻮﺗﻬﺎ

Fate (end result) of necrosis: ﻣﺼﯿﺮ اﻟﺨﻼﯾﺎ اﻟﻤﯿﺘﻪ دي اﯾﻪ
1- Acute inflammation: inflammatory cells aggregate for phagocytosis of necrotic
debris ﯾﻌﻨﻲ ﺑﯿﺤﺼﻞ اﻟﺘﻬﺎب ﻋﺸﺎن اﻟﻤﺎﻛﺮوﻓﺎچ ﺗﯿﺠﻲ ﺗﺘﺨﻠﺺ ﻣﻦ اﻟﺒﻘﺎﯾﺎ دي
2-Regeneration occurs if the dead cells able to replicate (labile and stable cells)
3-Healing by granulation tissue ﻧﺴﯿﺞ ﻟﯿﻔﻲending in fibrosis if the dead cells are
permanent or in severe damage.  ﻣﺶ ﻫﯿﺤﺼﻞregeneration
4- Dystrophic calcification: especially in fat and caseation necrosis
5- Infection by putrefactive bacteria leading to dry or wet gangrene
Apoptosis : اﻟﺨﻠﯿﻪ اﻧﺘﺤﺮت ﻋﺸﺎن ﻣﺶ ﻗﺎدره ﺗﻜﻤﻞ
Definition: it is an energy dependent and genetically programmed cell death that
involves single cells
Characters:
1- Apoptosis is a cell suicide program

2- This type of cell death is under the influence of hormones, growth hormone
and cytokines
ﯾﻌﻨﻲ ﺑﺘﻌﻤﺪ ع اﻟﻬﺮﻣﻮﻧﺎت ﯾﻌﻨﻲ وﻗﺖ اﻟﺤﻤﻞ ﺧﻼﯾﺎ اﻟﺮﺣﻢ ﺑﺘﺰﯾﺪ ﺑﻌﺪ اﻟﻮﻻدة اﻟﺨﻼﯾﺎ ﺑﺘﻘﻞ ﺑﺴﺒﺐ ان اﻟﻬﺮﻣﻮﻧﺎت ﻗﻠﺖ

3- Apoptosis is not harmful  ﻣﺶ ﻣﻀﺮto the host and doesn't result in inflammation
as in apoptosis
*ﻫﺘﯿﺠﻲ ﻓﻲ اﻻﻣﺘﺤﺎن
4-The dead cell does not rupture and intracytoplasmic granules are not released
outside the cell.
 ypes:
T
A) Physiological apoptosis:
1- Cell death in rapidly proliferating cells as intestinal epithelium, epidermis and
bone marrow cells to keep constant number
.2- Involution of hormone-dependent tissues uporn hormone decrease as
endometrial cells and lactating breast after weaning ﯾﻌﻨﻲ ﻟﻤﺎ اﻟﻤﺮآة ﺗﻮﻗﻒ رﺿﺎﻋﺔ ﻓﺎ ﺧﻼﯾﺎ
اﻟﻲ ﻛﺎﻧﺖ ﻣﺴﺆوﻟﺔ ﻋﻦ اﻟﺮﺿﺎﻋﺔ ﻫﺘﻤﻮت
3- The programmed destruction of cells during embryogenesis ﻓﻲ ﺗﻜﻮﯾﻦ اﻟﺠﻨﯿﻦ ﯾﻌﻨﻲ
ً
ﻣﺜﻼ ﺑﺘﻜﻮن ﻓﻲ ﻛﺘﻠﻪ ﺧﻼﯾﺎ ﺑﺘﺘﻜﺴﺮ ﻋﺸﺎن ﺗﻄﻠﻊ اﻟﺼﻮاﺑﻊ
4- Elimination of harmful self-reactive lymphocytes اﻟﺘﺨﻠﺺ ﻣﻦ اﻟﺨﻼﯾﺎ اﻟﻤﻨﺎﻋﯿﻪ اﻟﻤﺼﺎﺑﻪ
ﻋﺸﺎن ﻣﺘﻬﺎﺟﻤﺶ اﻟﺠﺴﻢ
B) Pathological apoptosis:
1- Cells with DNA damage(mutation-alteration): irradiation, cytotoxic anticancer
drugs, extremes of temperature and hypoxia can damage DNA, either directly or
through production of free radicals.
2- Liver cells in viral hepatitis either directly by the infection or by cytotoxic T cells
3 -Pathologic atrophy in organs after duct obstruction e.g., pancreas, parotid
gland, and kidney اﻟﻌﻀﻮ اﻟﺬي ﻻ ﯾﺴﺘﺨﺪم ﯾﻀﻤُﺮ

Morphology of apoptosis
1- Cell shrinkage with more eosinophilic cytoplasm.
2- Nuclear fragmentation
3- Cellular blebs اﻧﺘﻔﺎﺧﺎت
4- Fragmentation of dying cell into apoptotic bodies.
5- Phagocytosis of apoptotic bodies by adjacent cells or macrophages
6- No inflammation.

اﻟﺠﺪول دا ﯾﺘﺤﻔﻆ زي ﻣﺎﻫﻮ ﻛﺪا
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Lec:7
Circulatory Disorders

*Hyperemia:Its the increased accumulation of blood in tissues.
ﻫﻮ ﺗﺮاﻛﻢ ﻟﻠﺪم ﻓﻲ اﻻﻧﺴﺠﺔ
*Types of Hyperemia:
a) Active ( in artery)
b) Passive( in veins)
a)Active or arterial hyperemia:
Its the dilatation of arterioles and capillaries so they are filled with blood, It
can be physiological :in muscular exercise , or pathological :in acute
inflammation.
.اﻟﻨﻮع دا ﺑﯿﻜﻮن ﻣﻘﺼﻮد ﯾﻌﻨﻲ اﻟﺠﺴﻢ ﻗﺎﺻﺪ ﯾﺰود اﻟﺪم ف اﻟﻨﺴﯿﺞ دا زي ﻓﺤﺎﻟﺔ اﻟﻨﺸﺎط اﻟﻌﻀﻠﻲ او اﻻﻟﺘﻬﺎب
b)Passive hyperemia or venous congestion:
Its the accumulation of the blood in the venous side of circulation.it can be
General(systemic) or local.
.( و دا ﺑﯿﻜﻮن ﻏﯿﺮ ﻣﻘﺼﻮد )ﺑﺴﺒﺐ ﻣﺸﻜﻠﺔcirculationﻓﻲ اﻟﻨﻮع دا ﺑﯿﺤﺼﻞ ﺗﺮاﻛﻢ ﻓﻲ اﻟﺠﺎﻧﺐ اﻟﻮرﯾﺪي ﻣﻦ ال
*Generalized venous congestion or chronic venous
congestion(C.V.C):
Its the accumulation of the blood in the venous side of the circulation all over
the body.
.ﺗﺮاﻛﻢ اﻟﺪم ﻓﻲ اوردة اﻟﺠﺴﻢ ﻛﻠﻪ
-Causes:
1-reason in the heart that leads to congestive heart failure , like mitral
stenosis or aortic valve disease.
 دا ﺑﯿﺆدي ﻟﺘﺮاﻛﻢ اﻟﺪم ﻓﻲ اﻟﺠﺰء اﻟﻠﻲ ﻗﺒﻞ ﻣﻜﺎنaortic valve او الmitral valve ﻓﻲ ﺣﺎﻻت اﻧﺴﺪاد اﻟﺼﻤﺎم
ً ، اﻻﻧﺴﺪاد
 ﻓﺒﯿﻌﻤﻞ اﺣﺘﻘﺎن ﻓﻲleft ventricle ﻣﺜﻼ ﻓﺤﺎﻟﺔ اﻧﺴﺪاد اﻟﺼﻤﺎم اﻟﻤﯿﺘﺮاﻟﻲ دا ﺑﯿﻤﻨﻊ اﻟﺪم ﻣﻦ اﻧﻪ ﯾﻮﺻﻞ ﻟﻞ

ﻛﻞ اﻟﻠﻲ ﻗﺒﻠﻪ

2-Reasons in the lung: leading to pulmonary hypertension(ارﺗﻔﺎع ﺿﻐﻂ اﻟﺸﺮﯾﺎن
)اﻟﺮﺋﻮي
-Emphysema اﻧﺘﻔﺎخ اﻟﺮﺋﺔ
-lung fibrosis as aresult of tuberculosis()ﺳﻞ رﺋﻮي, chronic lung abcess,
bronchiectasis()اﺗﺴﺎع اﻟﺸﻌﺐ اﻟﻬﻮاﺋﯿﺔ, silicosisاﻟﺘﻬﺎب اﻟﺮﺋﺔ ﺑﺴﺒﺐ اﻟﺴﯿﻠﯿﻜﻮن
*Clinical significance of C.V.C: اﻟﻤﻈﺎﻫﺮ اﻟﻠﻲ ﺑﺸﻮﻓﻬﺎ
-Chronic Hypoxia: results in cell injury or death
-Rupture of capillary that causes hemorrhage
-Hemosiderin-laden macrophages: RBCs break down and hemosidren is taken
by macrophages
. اﻟﻜﺘﯿﺮ ﻓﻲ ﻣﻨﻄﻘﺔ اﻻﺣﺘﻘﺎنRBCs ﻣﻦ الhemosiderin ﻣﺎﻛﺮوﻓﺎج ﻣﻠﯿﺎﻧﺔ
Laden=filled with
1-CVC of lungs:
In cases of mitral stenosis and left sided heart faliure
 اﯾﻪ اﻟﻠﻲ ﺣﺼﻠﻬﺎlung و ﺑﺸﻮف الChronic venous congestion ﻓﻲ ﺣﺎﻟﺔ ﺣﺪوث
Gross appearance:
1. Both lungs are enlarged and heavy
اﻟﺮﺋﺘﯿﻦ ﻣﻨﻔﻮﺧﯿﻦ ﻣﻦ ﻛﺘﺮ اﻟﺪم اﻟﻠﻲ ﻓﯿﻬﻢ و ﺗﻘﯿﻠﺔ
2. They are fim in consistency and brown (brown induration) due to:
a) Hemosiderin pigmentation.
b) Fibrosis in alveolar septa induced by hemosiderin
hemosiderin  و ﺻﺒﻐﺔ الfibrosis ﯾﻌﻨﻲ ﺟﺎﻣﺪة و ﻟﻮﻧﻬﺎ ﺑﻨﻲ ﺑﺴﺒﺐ الfirm ﺑﯿﻜﻮﻧﻮ
3. On cut section a big amount of frothy blood comes out if the lungs are
squeezed.
.frothy blood(ﻟﻮﻓﻌﺼﺘﻬﺎ ﯾﻄﻠﻊ ﻣﻦ دم ﻓﯿﻪ رﻏﺎوي)دم ﻣﺒﻜﺒﻚ

Microscopically:
- Alveolar capillaries are dilated, tortuous and packed with red blood cells.
- Upon rupture, the extravasated red cells haemolyse and hemoglobin breaks
into hemosiderin and hematin.
-Macrophages move into alveolar spaces and engulf red cells and yellowish
granules of hemosiderin and are called heart failure cells.
- alveoli are distended with RBCs and heart failure cells
- inteerstitial tissue shows increased necrosis

 و ديheart failure cells  ﻓﻲ اﻟﺮﺋﺘﯿﻦ ﺑﺘﺴﻤﻰhemosiderin laden macrophages اﻟﺨﻼﯾﺎ ال
.CVC of lungs ﺑﺘﻜﻮن ﻋﻼﻣﺔ ﻣﻤﯿﺰة ﻟﻞ
2-CVC of liver:
: CVC ﻟﻤﺎ ﻧﯿﺠﻲ ﻧﺒﺺ ﻋﻠﻰ اﻟﻜﺒﺪ ﻓﻲ ﺣﺎﻟﺔ ال
-Gross:
1-The liver is enlarged and firm.
اﻟﻜﺒﺪ ﺑﯿﻜﻮن ﺟﺎﻣﺪ و ﻣﺘﻀﺨﻢ
2- outer surface and cut section shows nut-meg appearance. Red centres due
to congestion and the peripheral areas are yellow due to fatty change.
nutmeg appearance ﺑﺘﻜﻮن ﺷﺒﻪ ﺟﻮزة اﻟﻄﯿﺐ
Microscopically:
1. The central vein in the central zone of each hepatic lobule are distended with
blood.
.ﻟﻜﻞ ﻓﺺ ﻣﻦ اﻟﻜﺒﺪ ﺑﯿﻜﻮن ﻟﯿﻪ ورﯾﺪ ﻣﺮﻛﺰي و ف اﻟﺤﺎﻟﻪ دي ﺑﯿﻜﻮن ﻣﺘﻮﺳﻊ و ﻣﻠﯿﺎن ﺑﺎﻟﺪم
2. Liver cells in the center of lobules show at first fatty change and in long
standing cases show atrophy of the central zonal cells.
 و ﺑﻌﺪﯾﻦ ﺑﺘﻀﻤﺮ وﺗﻤﻮتfatty change اﻻول اﻟﺨﻼﯾﺎ اﻟﻠﻲ ف اﻟﻤﺮﻛﺰ ﺑﯿﺤﺼﻠﻬﺎ
-With advance of the case, fatty change appears in the mid-zonal area due to
stagnation of blood giving rise to tissue anoxia(hypoxia).
hypoxia  وfatty changeاﻟﻤﻨﻄﻘﺔ اﻟﻠﻲ ﺣﻮﻟﯿﻦ اﻟﻤﻨﻄﻘﺔ اﻟﻤﺮﻛﺰﯾﺔ ﺑﯿﺤﺼﻞ ﻟﻠﺨﻼﯾﺎ
-In old cases. there is increased fibrosis in lobules and is called cardiac
cirrhosis. Hemosiderin-laden macrophages are called kupffer cells.
 ﻋﺸﺎن ﻫﻮ ﺗﻠﯿﻒ ﺑﺴﺒﺐcardiac cirrhosis ﻓﻲ اﻟﺤﺎﻻت اﻟﻤﺰﻣﻨﺔ ﺑﯿﺒﺪأ ﯾﺤﺼﻞ ﺗﻠﯿﻒ ﻟﻠﻜﺒﺪ و دا ﺑﯿﺴﻤﻰ ﺑﺎل
.kupffer cells  و اﻟﻤﺎﻛﺮوﻓﺎج اﻟﻠﻲ ﻓﻲ اﻟﻜﺒﺪ اﺳﻤﻬﺎ، ﻣﺸﻜﻠﺔ ﻓﻲ اﻟﻘﻠﺐ
*localized venous congestion:
main vein is obstructed دا ﺑﯿﻜﻮن ﻋﺒﺎرة ﻋﻦ اﻧﺴﺪاد ﻟﻠﻮرﯾﺪ اﻟﻠﻲ راﯾﺢ ﻟﻠﻌﻀﻮ دا ﺑﺲ
Types:
-Acute local venous congestion:
In case of strangulated hernia and thrombosis in a vein.
( و دا ﻋﺒﺎرة ﻋﻦ ان اﻻﻣﻌﺎء ﺑﺘﺪﺧﻞhernia) ﻓﻲ اﻟﺤﺎﻟﻪ دي ﺑﯿﺘﺴﺪ اﻟﻮرﯾﺪ ﯾﺎ اﻣﺎ ﺑﺴﺒﺐ ﺟﻠﻄﺔ ﯾﺎ اﻣﺎ ﺑﺴﺒﺐ ﻓﺘﺎء
.ﻣﺎﺑﯿﻦ ﻋﻀﻼت اﻟﺒﻄﻦ و ﻋﻀﻼت اﻟﺒﻄﻦ ﺗﻀﻐﻂ ﻋﻠﯿﻬﺎ و ﻋﻠﻰ اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ ﺗﺤﺒﺲ اﻟﺪم
-Chronic local venous congestion:examples

1- portal hypertension due to liver cirrhosis ( )ﻓﻲ ﻛﻞ اﻻﻧﺴﺠﺔor bilharizial liver
fibrosis ()ﺣﻮﻟﯿﻦ اﻻوﻋﯿﺔ
اﯾﻪ اﻋﺮاض ارﺗﻔﺎع اﻟﻀﻐﻂ اﻟﻜﺒﺪي؟
*Manifestation of portal hypertension:
- Venous blood accumulates in the radicals of the portal vein leading to
gastrointestinal troubles.
 ﻓﯿﻪ اﺣﺘﻘﺎن ﻓﻬﯿﺴﺒﺐ ﻣﺸﺎﻛﻞ ف اﻟﺠﻬﺎز اﻟﻬﻀﻤﻲportal vein  ﻫﯿﻼﻗﻲ الGIT اﻟﺪم اﻟﻠﻲ راﺟﻊ ﻣﻦ ال
-The spleen is enlarged in size and red in color (splenomegaly) .
ﺗﻀﺨﻢ اﻟﻄﺤﺎل
-The anastomotic veins between the portal and systemic circulations become
dilated, tortuous and engorged with blood i.e. varicosities.
 اﻟﻰ ﺑﺎﻗﻲ اﻟﺠﺴﻢ ﻣﻨﻐﯿﺮ ﻣﺎGIT رﺑﻨﺎ ﺧﻠﻖ اوﻋﯿﺔ دﻣﻮﯾﺔ اﺣﺘﯿﺎﻃﯿﺔ ﻋﺸﺎن ﻓﻲ ﺣﺎﻟﺔ ﻟﻮ اﻟﻜﺒﺪ ﻣﺴﺪود اﻟﺪم ﯾﻄﻠﻊ ﻣﻦ ال
varicosities  اﻻوﻋﯿﺔ دي اﺳﻤﻬﺎ، ﯾﻌﺪي ه اﻟﻜﺒﺪ
These varicosities occur at sites as:
A- The lower end of esophagus (esophageal varices)
which may rupture leading to fatal hematemesis.
 ﻻﻧﻬﺎ ﺑﺘﺘﺠﺮح و اﻟﺸﺨﺺ ﯾﺒﺪأportal hypertensionداﺋﻤﺎً اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ دي ﺑﺘﻜﻮن ﺳﺒﺐ اﻟﻮﻓﺎة ﻓﻲ ﺣﺎﻟﺔ ال
.hematemesis ﯾﺮﺟﻊ دم
B-The lower end of the rectum (piles).
C- Around the umbilicus (caput medusa).
-This congestion may cause ascites.
peritoneum اﺳﺘﺴﻘﺎء او ﺳﻮاﺋﻞ ﻓﻲ ال
2-pressure on the vein from outside by a tumor or lymph node

*ISCHEMIA
Its inadequate blood supply to the tissues.It leads to Hypoxia , failure to
remove waste products with reversible cell injury, intracellular accumulations
or necrosis.
.necrosis  و ﻣﻤﻜﻦ اﻟﻤﻮﺿﻮع ﯾﻮﺻﻞ ل ﻣﻮت ﻟﻠﻨﺴﯿﺞhypoxia ﻧﻘﺺ اﻻﻣﺪاد ﺑﺎﻟﺪم ﺑﯿﺆدي اﻟﻰ
Causes of ischemia:
1- local causes of ischemia:
A) Incomplete obstruction of arteries:
:اﻧﺴﺪاد ﺟﺰءي ﻟﻠﺸﺮﯾﺎن ﺑﺴﺒﺐ
-Thrombosis
- Embolism

- Atherosclerosis
- Arterial spasm as in Raynaud's disease
دي ﻣﺘﻼزﻣﺔ ﺑﺘﻌﻤﻞ ﺗﺸﻨﺠﺎت ﻟﻌﻀﻼت اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ
B) Marked venous obstruction:

اﻧﺴﺪاد ﻛﺎﻣﻞ ﻟﻠﻮﻋﺎءاﻟﺪﻣﻮي
-Intestinal ischemia occurs in strangulated hernia , volvulusاﻟﺘﻔﺎف,
intussusception ﺗﺪاﺧﻞand thrombosisﺟﻠﻄﺔ. Marked venous congestion is
followed by arterial ischemia and complete obstruction.
. ischemia ﻟﻤﺎ ﺑﺤﺼﻞ اﻧﺴﺪاد و ﺗﺮاﻛﻢ ﻣﻦ ﻧﺎﺣﯿﺔ اﻟﻮرﯾﺪ اﻛﯿﺪ ﻃﺒﻌﺎ اﻟﺪم اﻟﻠﻲ راﯾﺢ ﻧﺎﺣﯿﺔ اﻟﺸﺮﯾﺎن ﻫﯿﻘﻞ و ﯾﻌﻤﻞ
(ischemia  و ﺑﻌﺪهcongestion )اي اﻧﺴﺪاد ﻗﺒﻠﻪ
-Varicose veins: impaired venous function followed by arterial ischemia of
the skin of the lower limbs.
دواﻟﻲ اﻟﺮﺟﻠﯿﻦ اﻟﻠﻲ ﻫﻮ ﻓﻘﺪان اﻟﺼﻤﺎﻣﺎت اﻟﻠﻲ ﻓﻲ اﻟﻮرﯾﺪ وﻇﯿﻔﺘﻬﺎ و ﺗﺮاﻛﻢ اﻟﺪم ف اوردة اﻟﺮﺟﻠﯿﻦ
2- General causes of ischemia: due to low cardiac output in:
ﯾﺤﺼﻞ ﻧﻘﺺ ﻓﻲ اﻟﺪم ﻓﻲ اﻟﺠﺴﻢ ﻛﻠﻪ ﺑﺴﺒﺐ ﻧﻘﺺ اﻟﺪم اﻟﻠﻲ ﻃﺎﻟﻊ ﻣﻦ اﻟﻘﻠﺐ
A) Complete heart block
ﻓﺸﻞ ﻓﻲ وﺻﻮل اﻻﺷﺎرات ﻓﻲ اﻟﻘﻠﺐ
B)Ventricular fibrillation
ﻋﻀﻠﺔ اﻟﻘﻠﺐ ﺑﺘﻜﻮن ﺑﺘﺮﺗﻌﺶ ﯾﻌﻨﻲ ﻣﺶ ﺑﺘﻀﺦ اي دم
Effects of ischemia:
1- Arterial ischemia with good and adequate collateral circulation has no
effect.
ﻟﻮ اﻟﺸﺮﯾﺎن اﻟﻠﻲ اﺗﺴﺪ ﻟﯿﻪ ﺑﺪﯾﻞ ﻛﺎﻣﻞ ﻣﺶ ﻫﯿﺤﺼﻞ ﻣﺸﻜﻠﺔ
2- Arterial ischemia with collateral circulation which is not completely free.
can maintain normal activity during rest but leads to accumulation of
metabolites during extra work
 اﻧﻤﺎ،  ﻣﺶ ﻫﯿﺤﺼﻞ اي ﻣﺸﻜﻠﺔ اﺛﻨﺎء اﻟﺮاﺣﺔ، ﻓﻲ ﺣﺎﻟﻪ وﺟﻮد ﺑﺪﯾﻞ ﻟﻠﺸﺮﯾﺎن ﻟﻜﻦ ﻣﺎﻧﻘﺪرش ﻧﻌﺘﻤﺪ ﻋﻠﯿﻪ اﻋﺘﻤﺎد ﻛﺎﻣﻞ
اﺛﻨﺎء اﻟﺸﻐﻞ ﻫﯿﺤﺘﺎج دم و اﻟﺪم اﻟﻠﻲ واﺻﻞ ﻣﺶ ﻛﻔﺎﯾﺔ
such as:
a) Ischemia of the popliteal artery leads to pain in the calf muscles, a condition
known as intermittent claudication.
 ﺑﺴﺒﺐ اﻻﻣﺪاد ﻗﻠﯿﻞ، ﻓﻲ ﺣﺎﻟﺔ ﻋﻀﻼت اﻟﺴﻤﺎﻧﺔ ﻟﻤﺎ ﯾﯿﺠﻲ اﻟﺸﺨﺺ ﯾﻤﺸﻲ ﺑﯿﻌﺮج ﻋﻠﻰ رﺟﻠﻪ
b) Ischemia of the coronary artery leads to angina pectoris.
.ﻧﻘﺺ اﻻﻣﺪاد ﻣﻦ اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ ﯾﺨﻠﻲ اﻟﺸﺨﺺ ﻟﻮ ﺑﺬل ﻣﺠﻬﻮد ﯾﺠﯿﻠﻪ ذﺑﺤﺔ ﺻﺪرﯾﺔ
3- Sudden complete arterial ischemia with poor or absent collateral
circulation, result in necrosis, a condition known as infarction.

infarction  ﻣﻮت اﻟﻨﺴﯿﺞ ﺑﺴﺒﺐ ﻧﻘﺺ اﻻﻣﺪاد ﺑﺎﻟﺪم اﺳﻤﻪ، ﻟﻮ ﻓﻲ ﺣﺎﻟﺔ ان اﻟﺸﺮﯾﺎن ﻣﺎﻟﻮش ﺑﺪﯾﻞ اﻟﻨﺴﯿﺞ ﺑﯿﻤﻮت
4- Ischemia of the intestine due to marked venous congestion leads to
hemorrhagic infarction and gangrene.
ﻣﻤﻜﻦ زي ﻓﺤﺎﻟﺔ زي ﺣﺎﻟﺔ ﻧﻘﺺ اﻻﻣﺪاد اﻟﺪﻣﻮي ﻟﻼﻣﻌﺎء ﯾﺤﺼﻞ ﻣﻮت ﻟﻠﻨﺴﯿﺞ و ﺑﻌﺪﯾﻪ ﯾﺤﺼﻞ ﻏﺮﻏﺮﯾﻨﺎ
5- Ischemia of the skin of lower limbs in varicose veins leads to varicose ulcer.
ﻧﻘﺺ اﻟﺪم ﻟﻼﻃﺮاف اﻟﺴﻔﻠﯿﺔ ﯾﺴﺒﺐ دواﻟﻲ و ﻗﺮح ﻓﻲ اﻟﺮﺟﻠﯿﻦ

Infarction
Definition:
It means necrosis of tissues due to cut of blood supply (complete prolonged
ischemia). All infarcts are Coagulative necrosis except the brain which is
liquefactive necrosis.
 ﻣﻮت،  و دا داﯾﻤﺎ ﺑﯿﻜﻮن ﻣﺘﺠﻠﻂ ﻓﻲ ﻛﻞ اﻻﻧﺴﺠﺔ ﻣﺎﻋﺪا اﻟﻤﺦ، ﻫﻮ ﻣﻮت اﻟﻨﺴﯿﺞ ﺑﺴﺒﺐ اﻧﻘﻄﺎع اﻟﺪم اﻟﻠﻲ واﺻﻠﻪ
ﻧﺴﯿﺞ اﻟﻤﺦ ﺑﯿﻜﻮن
. ﺳﺎﺋﻞ
Types of infarction:
A. Red or hemorrhagic infarction:
Sites: lung and intestine (loose with double blood supply).
It is infarction which remains red due to increased blood content in these
organs. Blood escapes from the damaged capillaries and lies free in the infarct
area.
دا ﺑﯿﻜﻮن ﻓﻲ اﻻﻋﻀﺎء اﻟﻠﻲ ﻟﯿﻬﺎ اﻣﺪاد ﺑﺎﻟﺪم ﻋﺎﻟﻲ وﺑﺎﻟﺘﺎﻟﻲ اﻟﺪم ﺑﯿﺘﺤﺒﺲ ﺟﻮاﻫﺎ ﻓﺒﯿﻜﻮن ﻟﻮﻧﻬﺎ اﺣﻤﺮ
B. Pale infarction:
Sites: heart, kidney and spleen (solid organs).
Usually starts as red then the blood is gradually removed and the infarct area
becomes pale in color.
دا ﺑﯿﻜﻮن ﻟﻮن اﻟﻌﻀﻮ ﺑﺎﻫﺖ ﻣﺶ اﺣﻤﺮ
C. Soft infarction: (liquefactive necrosis)
Site: the central nervous system which has abundant lysosomal enzymes
released from microglial cells or necrotic tissue.
lysosomal  و دا ﺳﺒﺒﻪ ﻛﺜﺮة ال،  ﺳﺎﺋﻞ ﻓﯿﻪ اﻟﻠﻲ ﻫﻮ ﻓﻲ اﻟﻤﺦnecrosis دا اﻟﻤﻮع اﻟﻮﺣﯿﺪ اﻟﻠﻲ ﺑﯿﻜﻮن ال
. cns  اﻟﻠﻲ ﻫﻲ اﻟﻤﺎﻛﺮوﻓﺎج ﺑﺘﺎﻋﺖ الmicroglial cells  ﻓﻲ الenzymes

Infarction in various organs:
1- Lung infarction: (red or hemorrhagic infarction).When a pulmonary
artery is occluded in a healthy lung, infarction does not usually occur because
it has a double blood supply and adequate collateral.
)  ﻟﯿﻬﺎ، infarction ﻟﻮ ﺷﺮﯾﺎن ﻣﻦ اﻟﺸﺮﯾﺎﻧﯿﻦ اﻟﺮﺋﻮﯾﯿﻦ اﺗﺴﺪو ﻣﻤﻜﻦ اﻟﺘﺎﻧﻲ ﯾﻘﻮم ﺑﻮﻇﯿﻔﺘﻪ ﻣﻦ ﻏﯿﺮ ﻣﺎ ﯾﺤﺼﻞ
(double blood supply
- Infarction occurs when a pulmonary artery is occluded in a lung with
impaired circulation as occurs in chronic venous congestion.
Causes of lung infarction:
A) Pulmonary embolism
B)Thrombosis
Gross picture:
- deep red in color
- Firm
- Triangular shape
Microscopically
- alveoli are stuffed with hemololized blood
- Non affected lung shows chronic venous congestion
Effects: hemoptysis, chest pain, and friction rub
2-Intestinal Infarction:(red or hemorrhagic infarction)
Causes:
-Mesenteric artery thrombosis
ﺟﻠﻄﺔ ف اﻟﺸﺮﯾﺎن اﻟﻠﻲ راﯾﺢ ﻟﻼﻣﻌﺎء
-Strangulated hernia:
دا ﻋﺒﺎرة ﻋﻦ ﻓﺘﺎء اﻻﻣﻌﺎء ﺑﺘﺪﺧﻞ ﻣﺎﺑﯿﻦ ﻋﻀﻼت اﻟﺒﻄﻦ و ﻋﻀﻼت اﻟﺒﻄﻦ ﺗﻀﻐﻂ ﻋﻠﯿﻬﺎ و ﻋﻠﻰ اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ
.ﺗﺤﺒﺲ اﻟﺪم اﻟﻠﻲ راﯾﺢ ﻟﻼﻣﻌﺎء
It leads to severe pain, nausea, vomiting, and inability to have bowel
movememts
-Volvulus
Its is when a loop of intestine twists around itself and the mesentery.
ﻟﻤﺎ اﻻﻣﻌﺎء ﺗﻠﻒ ﺣﻮﻟﯿﻦ ﺑﻌﻀﻬﺎ و ﺗﺨﻨﻖ ﻧﻔﺴﻬﺎ
It leads to bowel obstruction, abdominal pain, bloating اﻧﺘﻔﺎخ, vomiting, constipation,
bloody stool
-Intussusception:

is a medical condition in which a part of the intestine invaginates into another
section of intestine.
ﺟﺰء ﯾﺪﺧﻞ ﺟﻮا ﺟﺰء

Gross picture:
- Loop of intestine is swollen
- Dark red in color
- Covered with fibrinous exudate, filled with blood
- If neglected, moist gangrene develops
Microscopically:
Loss of details
*THROMBOSIS:
Its the formation of solid mass from the blood elements such as platelets ,
RBCs and fibrin network inside the blood vessel.
fibrin دي اﻟﻠﻲ ﻫﻲ اﻟﺠﻠﻄﺔ ﺑﺘﺘﻜﻮن ﻣﻦ ﻣﻜﻮﻧﺎت اﻟﺪم اﻟﻠﻲ ﻫﻲ زي اﻟﺼﻔﺎﯾﺢ و ﻛﺮات دم ﺣﻤﺮاء و
-Causes:
Virchows triad:Hypercoagulability , disturbed blood flow , endothelial cell
injury
 او ﺟﺮح ﻟﺒﻄﺎﻧﺔ،  اﺳﺒﺎب ﻣﻤﻜﻦ ﯾﺴﺒﺒﻮ ﺟﻠﻄﺔ زي زﯾﺎدة اﻟﻘﺎﺑﻠﯿﺔ ﻟﻠﺘﺠﻠﻂ٣  اﻧﻬﺎ ﻣﺠﻤﻮﻋﺔ ﻣﻦtriad ﻣﻌﻨﻰ
.اﻟﻮﻋﺎءاﻟﺪﻣﻮي او اﻋﺎﻗﺔ ﻟﺴﺮﯾﺎن اﻟﺪم
-Hypercoagulability:
-increase the viscosity of blood due to dehydration or malignant cells.
-Treatments for cancer: radiation and chemotherapy
-Increase in the number and adhesive power of the platelet.
زﯾﺎدة ﻋﺪد اﻟﺼﻔﺎﯾﺢ
-Decrease heparin.
ﻣﻀﺎد ﻟﻠﺘﺠﻠﻂ
-Genetic deficiencies.
دي ﻋﻮاﻣﻞ ﺑﺘﺰﯾﺪ ﻣﻦ ﻗﺎﺑﻠﯿﺔ اﻟﺪم اﻧﻪ ﯾﻜﻮن ﺟﻠﻄﺔ

2. Endothelial cell injury: caused by atherosclerosis,surgery, pressure, trauma
or inflammation of the artery.
اي ﺟﺮح ﻟﺒﻄﺎﻧﺔ اﻟﻮﻋﺎءاﻟﺪﻣﻮي
3. Disturbed blood flow: (Stagnation of blood or venous stasis)
-Leg veins as post-operative complication or after childbirth or sitting on a
long airplane flight.
. و ﺑﻌﺪ اﻟﻮﻻدة و اﻟﺠﻠﻮس ﻟﻔﺘﺮات ﻃﻮﯾﻠﺔ، رﻛﻮد اﻟﺪم ﻓﻲ اﻷوﻋﯿﺔ زي ﻓﺘﺮة ﻣﺎ ﺑﻌﺪ اﻟﻌﻤﻠﯿﺎت
-Chronic venous congestion as in heart failure and atrial fibrillation.
ﻃﺒﻌﺎً اﻻﺣﺘﻘﺎن دا ﺑﯿﻜﻮن ﻣﻌﺎه رﻛﻮد ﻟﻠﺪم
-Acute inflammation.
 ﯾﻘﻠﻞ ﺳﺮﯾﺎن اﻟﺪمvasodilatation ﻟﻤﺎ ﺑﯿﺤﺼﻞ اﻟﺘﻬﺎب ﺑﯿﺤﺼﻞ
-Aneurysm (localized dilatation of an artery or heart) and varicose veins.
اﻧﺘﻔﺎخ ﻓﻲ اﻟﻮﻋﺎء اﻟﺪﻣﻮي ﺑﯿﺠﻤﻊ دم

Pathogenesis of thrombosis:
1 After vascular injury, platelets exposed to ECM constituents (collagen,
proteoglycan, fibronectin and adhesive glycoproteins)
ﻟﻤﺎ ﯾﺘﺠﺮح اﻟﺒﻄﺎﻧﺔ دي ﺑﺘﺴﺒﺐ ﺧﺮوج ﻟﻠﻤﻮاد اﻟﻠﻲ ﻣﺎﺑﯿﻦ اﻟﺨﻼﯾﺎ
2- Platelets- ECM adhesion is mediated
through von Willebrand factor (vWF) which acts as a bridge between platelets
receptors.
دا ﺑﯿﻜﻮن ﻋﺎﻣﻞ ﻣﻮﺟﻮد ﻣﺎﺑﯿﻦ اﻟﺨﻼﯾﺎ ﺑﯿﺮﺑﻂ اﻟﺼﻔﺎﯾﺢ ﺑﺎﻟﻮﻋﺎء اﻟﺪﻣﻮي ﻋﺸﺎن ﯾﺒﺘﺪي ﺗﻜﻮﯾﻦ اﻟﺠﻠﻄﺔ
3- Platelet granule secretions (rclease reaction): alpha granules are secreted
and contain coagulation factors and growth factors. Delta granules contain
ADP, calcium and vasoactive amines.

اﻃﻼق ﻣﻮاد ﺗﺰﯾﺪ ﻣﻦ ﺗﺠﻤﻊ اﻟﺼﻔﺎﺋﺢ
4- platelet aggregation by expression of surface phospholipids
5-Erythrocytes and leukocytes also aggregate in hemostatic plug. Leukocytes
adhere to platelets via P-Selectin and contribute to inflammatory response
occur with thrombus
ﺑﯿﺤﺼﻞ اﺳﺘﺠﺎﺑﺎت اﻟﺘﻬﺎﺑﯿﺔ ﻟﻠﺠﻠﻄﺔ ﺑﺴﺒﺐ ﺗﻨﺸﯿﻂ ﻛﺮات اﻟﺪم اﻟﺒﯿﻀﺎء
6-Lines of Zahn are alternating layers of
platelets with attached fibrin and RBCs.
RBCs  ﻣﻊfibrinدي ﻋﺒﺎرة ﻋﻦ ﻃﺒﻘﺎت ﻣﻦ ال
7- thrombus is attached to the vessel
ﻃﺐ اﯾﻪ اﻟﻠﻲ ﻫﯿﺤﺼﻞ ﺑﻌﺪ ﺗﻜﻮﯾﻦ اﻟﺠﻠﻄﺔ؟
Fate of thrombus:
1- Dissolution: the thrombus may be removed fibrinolytic activity.
fibrinolytic system ﺗﺪوب ﻋﻦ ﻃﺮﯾﻖ ال
2- Propagation: the thrombus may accumulate more platelets and fibrin
leading to blood vessel obstruction.
ﺗﺰﯾﺪ اﻛﺘﺮ و ﺗﺠﻤﻊ ﺻﻔﺎﯾﺢ اﻛﺘﺮ ﻟﺤﺪ ﻣﺎ ﺗﺴﺪ اﻟﻮﻋﺎء
3-Embolization:
 و دي ﻫﺘﺘﺸﺮح اﻟﻤﺤﺎﺿﺮة اﻟﺠﺎﯾﺔ، ﻣﻌﻨﺎﻫﺎ ﺗﻜﺴﯿﺮ اﻟﺠﻠﻄﺔ ﻟﺠﻠﻄﺎت ﺻﻐﯿﺮة
a- Detachment of non-infected embolus leading to infarction.
 ﻟﻮ اﻟﺠﻠﻄﺔ ﻛﺎﻧﺖ ﻧﻀﯿﻔﺔﻣﻦ ﻏﯿﺮ ﺑﻜﺘﯿﺮﯾﺎ ﻫﺘﺮوح ﺗﺴﺪ اي ﺷﺮﯾﺎن و ﺗﻌﻤﻞinfarction
b- Detachment of infected embolus leading to pyemia.
ﻟﻮ اﻟﺠﻠﻄﺔ ﻓﯿﻬﺎ ﺑﻜﺘﯿﺮﯾﺎ ﻫﺘﻌﻤﻞ ﺻﺪﯾﺪ ﻓﻲ اﻟﺪم و ﺗﻜﻮن ﺧﺮاﺟﺎت ﻓﻲ اﻣﺎﻛﻦ ﻛﺘﯿﺮة ﻓﻲ اﻟﺠﺴﻢ
4- Organization and recanalization: the thrombus may induce
inflammation and fibrosis and may eventually become recanalized.
organized thrombus اﻟﺠﻠﻄﺔ اﻟﻠﻲ ﺳﺒﺒﺖ اﻟﺠﺮح ﻫﺘﺤﻔﺰ ﺗﻜﻮﯾﻦ ﻧﺴﯿﺞ ﻟﯿﻔﻲ ﻣﻜﺎﻧﻪ و ﯾﺒﻘﻰ اﺳﻤﻬﺎ
5-Calcification (phlebolith).
Types of thrombosis
1-Thrombosis in veins:
ﺟﻠﻄﺔ ﻓﻲ اﻻوردة
ﻧﻌﺮف اﻟﻌﻨﺎوﯾﻦ اﻟﺮﺋﯿﺴﯿﺔ ﺑﺲ
A)Phlebothrombosis it is thrombosis in veins without inflammation.

ﺟﻠﻄﺔ ﻣﺶ ﺑﺴﺒﺐ اﻟﺘﻬﺎب
B) Thrombophlebitis: thrombosis of veins due to inflammation
ﺟﻠﻄﺔ ﺑﺴﺒﺐ اﻟﺘﻬﺎب
C) Deep vein thrombosis (DVT): is the formation of a thrombus within a
deep vein.
it affects mostly leg veins, such as.the.femoral vein.
دي ﺟﻠﻄﺔ ﻓﻲ ورﯾﺪ ﻋﻤﯿﻖ ﺟﻮا اﻟﻌﻀﻮ و ﺑﺘﺼﯿﺐ اﻟﺮﺟﻠﯿﻦ اﻛﺘﺮ ﺣﺎﺟﺔ
D) Portal vein thrombosis: it affects the hepatic portal vein, which can lead
to portal
hypertension.
E)Renal vein thrombosis.
F)jugular vein thrombosis
G)Budd-Chiari syndrome: its the blockage of hepatic vein or inferior vena
cava. Causes abdominal pain, ascities, and hepatomegaly
H)paget-Schroetter disease: its the obstruction of the veins of upper
extremities(axillary vein or subclavian vein)
.اي ﺟﻠﻄﺔ ﻓﻲ اﻟﺠﺰء اﻻﻃﺮاف اﻟﻌﻠﻮي ﻣﻦ اﻟﺠﺴﻢ
I)Cereberal venous sinus thrombosis(CVST).
J)Cavernous sinus thrombosis.
2-Thrombosis of arteries:
1-stroke:ﺳﻜﺘﺔ
Its the rapid decline of brain function due to decreased blood supply to the
brain.
Causes:ischemia , thrombus, embolus, hemorrhage
ﻧﻘﺺ اﻻﻣﺪاد ﺑﺴﺒﺐ ﻧﺰﯾﻒ او ﺟﻠﻄﺔ او ﺟﺰء ﻣﻦ ﺟﻠﻄﺔ
* since blockage of artery is gradual, thrombotic stroke is slower ده ﺑﯿﻜﻮن أﺑﻄﺄ ﻧﻮع
*Thrombotic Stroke can be:
-large vessel disease:
Affect the large vessels of brain such as internal jugular or vertebral vein or
circle of willis  ﻣﻦ اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ ﺟﻮا اﻟﻤﺦ.ﺣﻠﻘﺔ ﻛﺪا
-small vessel disease:
Affect the smaller vessels like branches of circle of willis.

2-Myocardial infarction (MI)
Its the death of heart tissue due to complete ischemia of the coronary artery by
a thrombus. It causes insufficient blood supply and infarction
.ﻣﻮت ﻋﻀﻠﺔ اﻟﻘﻠﺐ ﺑﺴﺒﺐ ﺟﻠﻄﺔ ﻟﻠﺸﺮاﯾﯿﻦ اﻟﻠﻲ ﺑﺘﻐﺬي اﻟﻘﻠﺐ اﻟﻠﻲ ﻫﻲ اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ
The person has to get medical treatment in less than 12hours.
3-Thrombosis of the heart:
-Over the heart valve(vegetation) in endocarditis.
 ﺗﻜﻮﯾﻦ اﻟﺠﻠﻄﺔ. ﻓﻲ ﺣﺎﻟﺔ وﺟﻮد ﺑﻜﺘﯿﺮﯾﺎ داﺧﻞ اﻟﻘﻠﺐ اﻟﺒﻜﺘﯿﺮﯾﺎ ﺑﺘﺴﺘﻌﻤﺮ اﻟﺼﻤﺎﻣﺎت و ﺗﻌﻤﻞ اﻟﺘﻬﺎب اﻟﻠﻲ ﺑﯿﻌﻤﻞ ﺟﻠﻄﺔ
.vegetation ﻋﻠﻰ اﻟﺼﻤﺎم اﺳﻤﻪ
-Mural thrombus: Occurs opposite to the myocardial infarction
.  ﻣﻦ ﺟﻮة اﻟﻘﻠﺐ ﺑﯿﻌﻤﻞ ﺟﻠﻄﺔinfarction  اﻟﺠﺰءاﻟﻤﻘﺎﺑﻞ، infarction دا ﺑﯿﻜﻮن ﻗﻠﺐ ﺣﺼﻠﻪ

-Ball thrombus:Its big and formed inside the left atrium in mitral stenosis

.
*DEEP VENOUS THROMBOSIS(DVT):
Its the formation of thrombus within deep vein, it affects mostly the legs veins.
ﺟﻠﻄﺔ ﻓﻲ اﻟﻮرﯾﺪ اﻟﺪاﺧﻠﻲ
-Clinical picture:
-Nonspecific signs like pain ,swelling, redness , warmness and engorged
superficial veins.
.ورم و اﺣﻤﺮار و اﻧﺘﻔﺎخ اﻻوردة اﻟﺴﻄﺤﯿﺔ
-pulmonary embolism:

Detachment of part of thrombus , and travels to the lung (pulmonary
embolism), forming single disease known as venous thromboembolism.
 و ﺑﺴﺒﺐ ان اﻟﺠﻠﻄﺔ ﻓﻲ، ﻣﻤﻜﻦ ﺗﻨﻔﺼﻞ ﻣﻨﻬﺎ ﺟﺰء ﯾﺮوح ﻟﻠﺸﺮﯾﺎن اﻟﺮﺋﻮي و ﯾﻜﻮن ﺟﻠﻄﺔ ﻓﻲ اﻟﺸﺮﯾﺎن اﻟﺮﺋﻮي
venous  ﺑﯿﺘﺴﻤﻮ ﻋﻠﻰ اﻧﻬﻢ ﻣﺮض واﺣﺪ اﺳﻤﻪDVTاﻟﺸﺮﯾﺎن اﻟﺮﺋﻮي ﺑﺘﻜﻮن ﻣﺮﺗﺒﻄﺔ ب ال
.thromboembolism
 ؟DVT اﯾﻪ اﻟﻌﻮاﻣﻞ اﻟﻠﻲ ﺑﺘﺰﯾﺪ ﻣﻦ ﻓﺮص ﺣﺪوث ال
Pathogenesis: virchow’s triad اﺧﺪﻧﺎه
Risk factors for DVT:
-Cancer, cancer therapy and trauma.
- Older age, surgery, immobilization (bed rest, orthopedic casts (راﻗﺪ ﻋﺸﺎن ﻣﻜﺴﻮر
), and sitting on long flights)
-Combined oral contraceptives ﺣﺒﻮب ﻣﻨﻊ اﻟﺤﻤﻞ, pregnancy and postnatal period
ﻓﺘﺮة ﻣﺎ ﺑﻌﺪ اﻟﻮﻻدة.
- Genetic factors include deficiencies in antithrombin , protein C, and protein
S and the mutation of factor V
.ﻋﻮاﻣﻞ وراﺛﯿﺔ
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Patho inflammation lec8
Embolism
Definition:
An embolism is the lodging of an embolus inside a blood vessel. دﺧﻮل ﻛﺘﻠﻪ ﻻ
ً
ﺧﺼﻮﺻﺎ اﻟﺸﺮاﯾﯿﻦ
ﺗﺬوب اﻟﻲ اﻻوﻋﯿﻪ اﻟﺪﻣﻮﯾﻪ
Type of emboli:
1- Detached part of a thrombus (thrombo-embolism): ﻛﺎﻧﺖ ﺟﺰء ﻣﻦ ﺟﻠﻄﻪ
Non-infected emboli lead to infarction, while infected ones lead to pyemia
(septic emboli) causingmultiple abscess
2- Tumor emboli: produce secondary deposits in distant organs known as
metastasis.
ً
ﺧﺼﻮﺻﺎ
(ورم ﺛﺎﻧﻮي ﻓﻲ اﻻﻋﻀﺎءlung ,liver,brain,bone )
3- Parasitic emboli: spread of bilharzial ova leading to bilharzial
granulation tissue and fibrosis in the liver or lungs. The entameba
histolytica leads to amoebic liver abscess.
(This is specific chronic inflammation )
4- Air emboli:
- This occurs in cut wounds in the neck or during brain surgery.
Trauma to the lung and severe diving  اﻟﻐﻮص ﻟﻌﻤﻖmay also lead to air
embolism.
- embolism may lodge in right of the heart preventing blood from
passing to lung
- or lodge in the pulmonary circulation leads to pulmonary embolism
and infarction.
- Arterial air embolism is more dangerous and pass directly to coronary
or brain circulation causing myocardial infarction or stroke.
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5-Fat emboli: In fracture bone marrow , trauma to the soft tissue, burn and
severe fatty liver, fat may enter into cut veins,leading to pulmonary
embolism and infarction.
6- Atheromatous emboli: fragments from atheromatous plaque (ﻛﺘﻠﺔ ﻣﻦ
 )ﺗﺼﻠﺐ اﻟﺸﺮاﯾﯿﻦin the aorta leading to renal infarction and renal Failure.
Infarction and gangrene in lower extremities  اﻟﺮﺟﻠﯿﻦmay also happen (purple
toe syndrome).ﺑﺘﻜﻮن ﻓﻲ ﺻﺒﺎع اﻟﺮﺟﻞ اﻟﻜﺒﯿﺮ
7- Amniotic fluid emboli:() اﻟﺴﻮاﺋﻞ ﺣﻮاﻟﯿﻦ اﻟﺠﻨﯿﻦ
an amniotic fluid embolism is a rare obstetric emergency in which amniotic
fluid, fetal cells, hair, or other debris enters the mother's blood stream اي ﺑﻘﺎﯾﺎ
اﻧﺴﺠﻪ ﻣﯿﺘﻪ ﺑﺘﺨﺶ اﻟﺪم ﺑﺘﺎع اﻻم
via the placental blood and triggers an allergic-like reaction. there is severe
hemorrhage,respiratory failure,cardiovascular shock followed by
convolutions  ﺗﺸﻨﺠﺎتand coma.
Risk factors for embolism:
1-Thrombus in any part of the body.
2- Atrial fibrillation, mitral stenosis, myocardial infarction and stroke.
3- Atherosclerosis, diabetes and hypertension.
4- Aneurysm ﺣﺘﻪ ﺿﯿﻘﻪ ﻓﻲ اﻟﺸﺮﯾﺎن
5-Prosthetic valves. ﺻﻤﺎم ﺻﻨﺎﻋﻲ
case:a man goes through an accident and fractures a bone, a little after the
accident he suffers from chest pain caused by embolism, 2 weeks after the
accident he suffers again from chest pain due to embolism
1. First embolism was: fat embolism due to bone fracture
2. Second embolism was: thromboembolism due to thrombus
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Edema:
Definition: Its abnormal accumulation of fluids in the interstitium under the
skin and serous sacs of the body
Causes of edema
1. Increase in the permeability of the capillaries:
inflammation and allergy
2. Increase in the venous pressure: thrombus, heart failure,liver cirrhosis
ﺗﻠﯿﻒ اﻟﻜﺒﺪ
3. Decrease osmotic pressure of the plasma: protein loss in renal diseases,
liver cirrhosis, malnutrition pregnancy disorders as preeclampsia اﻟﺒﺮوﺗﯿﻨﺎت
ﺑﺘﻨﺰل ﻣﻊ اﻟﺒﻮل
4. Lymphatic obstruction: inflammation, neoplasia. postsurgical and post
irradiation
5. Sodium retention: excessive salt intake with renal insufficiency, increase
activity of renin angiotensin system and increase secretion of adrenal
hormones.
اﻟﻀﻐﻂ ﺑﯿﺰﯾﺪ ﻧﺘﯿﺠﻪ ﺗﺮاﻛﻢ اﻟﻤﻠﺢ واﻟﻤﯿﺎه و اﻟﻜﻠﻲ ﺑﯿﺤﺼﻞ ﻓﯿﻬﺎ ﺧﻠﻞ ﻓﻲ اﻓﺮاز اﻟﻬﺮﻣﻮﻧﺎت
Types of edema
1- Local edema: اﻟﺠﻠﺪ ﻣﻨﻔﻮخ ﻓﻲ ﻣﻜﺎن ﻣﺤﺪد ﺑﺲ
A. Inflammation
B. Venous congestion or obstruction
C. Lymphatic obstruction
D. Allergic edema (angioedema)
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2-Generalized edema ﺑﯿﻜﻮن اﻟﺠﺴﻢ ﻛﻠﻪ ﻣﻨﻔﻮخ
A. Right side heart failure
B. Renal cause: Nephritic and Nephrotic syndromes
C-Hepatic cause: liver cirrhosis
D- Nutritional cause: protein malnutrition
Pre-eclampsia (PE) ﺧﻠﻞ ﻓﻲ اﻟﺤﻤﻞ
Definition: is a disorder of pregnancy characterized by high blood pressure
and often a large amount of protein in the urine.
ﻟﻮ ﺣﺼﻞ ﺧﻠﻞ ﻓﻲ اﻟﺤﻤﻞ دا ﺑﯿﺆدي اﻟﻲ ان اﻟﻀﻐﻂ ﺑﯿﺰﯾﺪ و ﻛﻤﺎن اﻟﺒﺮوﺗﯿﻨﺎت ﺑﺘﻨﺰل ﻣﻊ اﻟﺒﻮل ﻓﺎ دا ﺑﯿﺴﺒﺐ
ﺗﺮاﻛﻢ اﻟﺴﻮاﺋﻞ
Clinical picture:
The disorder usually occurs in the third trimester of pregnancy اﻟﺨﻠﻞ دا ﺑﯿﻜﻮن ﻓﻲ
 اﺧﺮ ﺛﻼث ﺷﻬﻮر ﻓﻲ اﻟﺤﻤﻞ. In severe disease there may be red blood cell
breakdown, a low blood platelet count ,impaired liver function, Kidney
dysfunction, edema, shortness of breath due to fluid in the lungs, or visual
disturbances. If left untreated, it may result in seizures at which point it is
known as eclampsia()ﺗﺸﻨﺠﺎت.
Risk factors:
obesity, prior hypertension, older age,and diabetes mellitus. It is also more
frequent in a-woman’s first pregnancy and if she is carrying twins. ﯾﻌﻨﻲ ﻟﻮ
 واﺣﺪه ﺣﺎﻣﻞ ﻓﻲ ﺗﻮﺋﻢ ﺑﺘﻜﻮن ﻣﻌﺮﺿﻪ ان ﯾﺤﺼﻞ ﺧﻠﻞ ﻓﻲ اﻟﺤﻤﻞ ﻓﺎ ﯾﻨﺘﺞ ﻋﻨﻪedema
Pathogenesis:
1-abnormal formation of blood vessels in the placenta. Abnormal vascular
development of the placenta leads to poor placental perfusion and poor
trophoblastic invasion
 اﻟﻤﺸﯿﻤﻪ ﺑﯿﻜﻮن ﻓﯿﻬﺎ ﺧﻼﯾﺎ اﺳﻤﻬﺎtrophoblastic cells ﺑﺘﻜﻮن ﻣﺴﺆﻟﻪ اﻧﻬﺎ ﺗﺠﯿﺐ اﻟﺪم ﻣﻦ اﻟﺮﺣﻢ ﻟﻠﻤﺸﯿﻤﻪ
 ﻓﺎ ﻟﻤﺎ اﻟﺨﻼﯾﺎ دي ﺑﺘﺒﻀﻌﻒ ﺑﯿﺤﺼﻞischemia
2-It is thought that this results in oxidative stress ﯾﻌﻨﻲ ﻧﻘﺺ اﻻﻛﺴﭽﯿﻦhypoxia,
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and the release of anti-angiogenic proteins and inflammatory mediators
that promote endothelial dysfunction, hypertension, inflammation
Angioedema:
Definition: it is self-limited, asymmetric, localized non pitting edema
ﯾﻌﻨﻲ ﻟﻤﺎ ﺑﻀﻐﻂ ﻋﻠﯿﻬﺎ ﻣﺶ ﺑﺘﻌﻤﻞ ﺣﻔﺮه او ﺑﺼﻤﻪ
Sites: periorbital, lips, tongue, extremity and bowel wall.ﺟﺪار اﻻﻣﻌﺎء
Laryngeal edema is the main cause of death.ﻋﻠﺸﺎن ﺑﺘﺴﺪ اﻟﺤﻨﺠﺮه ﻓﺎ ﺑﺘﻮﻗﻒ اﻟﺘﻨﻔﺲ
Causes:
1- Idiopathic. ﻣﺠﻬﻮﻟﻪ اﻟﺴﺒﺐ
2- Allergic or IlgE mediated ﻧﺘﯿﺠﻪ ﺣﺴﺎﺳﯿﻪ
hypersensitivity reaction commonly from food or drugs.
3- Hereditary angioedema. وراﺛﯿﻪ
4-ACE inhibitor angioedema
Transudate= اﻓﺮازات ﻣﺎﺋﯿﻪ
Exudates= اﻓﺮازات اﻟﺘﻬﺎﺑﯿﻪ

اﻟﺠﺪول دا ﺣﻔﻆ
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Gangrene
Definition: it is necrosis of tissue due to insufficient blood supply with
superadded putrefaction.
Gangrene ,usually starts by tissue injury and infection. Smoking and
diabetes are common risk factors.
اﻟﻨﺴﯿﺞ ﺑﯿﻤﻮت ﻋﺸﺎن اﻟﺪم ﻣﺶ واﺻﻠﻪ ﻛﻮﯾﺲ ﻻ ﻣﺶ ﻛﺪا ﺑﺲ دا ﻛﻤﺎن ﺑﯿﺤﺼﻠﻪ ﻋﺪوي ﺑﻜﺘﯿﺮﯾﻪ ﺑﺘﺴﺒﺐ ﺗﻌﻔﻦ
ﻟﻠﻨﺴﯿﺞ اﻟﻤﯿﺖ
Types of gangrene:
1. Dry gangrene.
2. Moist gangrene.
3. Gas gangrene.

اﻟﺠﺪول دا ﺣﻔﻆ ﺑﺮﺿﻮ
Line of demarcation: دا ﺧﻂ ﺑﯿﻔﺼﻞ ﺑﯿﻦ اﻟﻨﺴﯿﺞ اﻟﻤﯿﺖ واﻟﻨﺴﯿﺞ اﻟﺴﻠﯿﻢ
Line of demarcation later becomes line of separation due to fibrosis
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Bed sores (pressure ulcer)
Definition: Damage, ulcer and moist gangrene of skin of the back due to
prolonged recumbancy (bedridden).
Causes:
1-Paralysis and fractures in old age.
2- Postoperative periods
3- Atherosclerosis and diabetes.
Sites: It occurs over the sacrum, buttocks and upper back
Pathogenesis: the disease is caused by ischemia due to compression of
skin blood vessels especially if complicated by atherosclerosis and
diabetes. Pressure of the skin opposite the bony prominences leads cut of
blood supply in the arteries of skin. Deep ulcers occur followed by
anaerobic infection with necrosis of tissue and severe fatal
toxemia and septic shock.
اﻟﻘﺮﺣﺔ دي ﺑﺘﺤﺼﻞ ﺑﺴﺒﺐ اﻟﻀﻐﻂ اﻟﻤﺴﺘﻤﺮ ﻋﻠﻲ اﻟﺠﻠﺪ ﯾﻌﻨﻲ اﻧﺖ ﻟﻮ ﻧﺎﯾﻢ ﻟﻔﺘﺮه ﻃﻮﯾﻠﻪ ﺟﺪاً ﻣﺶ ﺑﺘﺘﻘﻠﺐ ﻓﺎ
اﻟﻀﻐﻂ اﻟﻤﺴﺘﻤﺮ ﻋﻠﻲ ﻧﻔﺲ اﻟﻤﻜﺎن ﯾﻘﻄﻊ ﻋﻨﻪ اﻻﻣﺪاد اﻟﺪﻣﻮي ﻓﺎ اﻟﻨﺴﯿﺞ ﯾﻤﻮت

Hemorrhage:
Definition: extravasation of blood due to rupture of blood vessels
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Gastrointestinal bleeding:
● Hematemesis:
It means vomiting of blood. The blood is fresh red or darker altered
blood that may resemble ground coffee.
● Melena:
It is the passage of dark black, foul smelling stools due to digested
blood in stool.so stool has dark color and strong odor
ًاﻟﺪم ﺑﯿﻄﻠﻊ ﻓﻲ اﻟﺒﺮاز و ﺑﯿﻜﻮن رأﺣﺘﻪ ﻛﺮﯾﻬﻪ ﺟﺪا
● Rectal bleeding:
It is the passage of fresh red blood from the rectum ﻫﻨﺎ ﺑﻘﺎ اﻟﺪم ﻫﯿﻄﻠﻊ ﻓﻲ
( اﻟﺒﺮاز ﺑﺲ ﻟﻮﻧﻪ اﺣﻤﺮ ﻣﺶ ﻏﺎﻣﻖ ﻻن ﻫﻨﺎ اﻟﺪم ﻣﺶ ﻫﯿﺘﻬﻀﻢ ﻫﯿﻄﻠﻊ ﻣﻦrectum) اﻟﻲ ﻓﺘﺤﻪ
اﻟﺸﺮج ﻋﻠﻲ ﻃﻮل
● Epistaxis:
bleeding of nose
● Hemoptysis:
Coughing of blood
Shock:
Definition: low blood perfusion of cells and tissue resulting in cell injury
and inadequate tissue function
Clinical picture:
1. Hypotension
2. Cold, pale, sweaty skin.
3. Rapid and weak pulse.
4. Oliguria.
5. Shallow rapid respiration.
Types of shock:
a. Hypovolemic shock due to severe hemorrhage,severe burns or severe
dehydration. ﻛﻤﯿﻪ اﻟﺪم ﻗﻠﺖ
b. Cardiogenic shock in myocardial infarction,rupture of a valve, and severe
arrhythmia. ﺿﻌﻒ اﻟﻘﻠﺐ
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C. Septic shock due to severe bacterial infection
ﺻﺪﻣﻪ ﺻﺪﯾﺪﯾﺔ ﺑﺴﺒﺐ اﻟﺒﻜﺘﺮﯾﺎ
d. Neurogenic shock due to spinal cord injury
ﺻﺪﻣﻪ ﻋﺼﺒﯿﻪ
e.Anaphylactic shock due to antigen-antibody reaction
ﺻﺪﻣﻪ ﻧﺘﯿﺠﻪ اﻟﺤﺴﺎﺳﯿﻪ
Disseminated intravascular coagulation (DIC)
Definition: DIC is a thrombo-hemorrhagic disorder that occurs as a
secondary complication in a variety of diseases.
ﺗﺠﻠﻂ داﺧﻞ اﻻوﻋﯿﻪ ﺑﺸﻜﻞ واﺳﻊ
major disorders associated with DIC:
1. Obstetric complications:
- Retained dead fetus
- Septic abortion, amniotic fluid embolism
2. Infectiins especially gram -ve sepsis
3. Neoplasms:
○ Mucin secreting adenocarcinoma
○ Acute leukemia
4. Massive tissue injury as severe trauma and burns
5. Snake bite, shock, heat stroke, liver diseases
Pathogenesis of DIC:
- it begins with sudden onset of widespread fibrin thrombi in
microcirculation causing diffuse circulatory insufficiency
- Associated with rapid consumption of platelets and coagulation
proteins
- Fibrolytic enzymes are activated resulting initially in a thrombotic
disorder which later evolves into severe bleeding disorder
 و ﻟﻤﺎ ﺗﺘﻜﻮن، اﻟﻤﺴﺒﺒﺎت اﻟﻲ ﻓﻮق ﺑﺘﺨﻠﻲ ﺟﻠﻄﺎت ﻛﺘﯿﺮ ﺗﺘﻜﻮن ﻓﻬﺘﺨﻠﺺ ﻋﻮاﻣﻞ اﻟﺘﺠﻠﻂ ﻛﻠﻬﺎ،ﯾﻌﻨﻲ ﺑﺎﺧﺘﺼﺎر
severe  اﻟﻲ ﺑﺘﻜﺴﺮﻫﺎ ﻓﻜﺪه ﻫﯿﺴﺒﺐ ﻓﻲ اﻻﺧﺮfibrolytic enzymes ﻛﻨﯿﺮ اﻟﺠﺴﻢ ﻫﯿﻄﻠﻊ ﺿﺪﻫﺎ ال
 ﻋﺸﺎن اﻟﺠﻠﻄﺎت ﻣﺶ ﻋﺎرﻓﺔ ﺗﺘﻜﻮن ﻟﻤﺎ ﻧﺤﺘﺎﺟﻬﺎ ﻓﻌﻼbleeding disorder
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Lec 9
Granuloma and Tuberculosis
Granuloma: is chronic specific inflammation it’s collection of
macrophages and other inflammatory cells around bacteria or any
foreign body. specific()ٌعنى فٌه حاجات معٌنه تعرفنا على نوع االلتهاب
 و خالٌا التهابٌةmacrophages  دى عباره عن رد فعل التهابى من الجسم عبارة عن كتلة منgranuloma ال
بتحٌط الحاجه الى دخلت الجسم

● Infective granulomas: such as tuberculosis, leprosy, sarcoidosis,
and syphilis
Tuberculosis (TB) ()السل
Def: it’s chronic infective granuloma Caused by bacteria called
tubercle bacilli (mycobacterium tuberculosis)
tubercle bacilli  الى تسبب فٌه دخول الgranuloma ٌعنى ده نوع من انواع ال
Method of infection:
1)inhalation: of bacteria from a patient with active TB through coughing
or sneezing (human tubercle bacilli)
واحد واصحابه بٌخمسوا فى شٌشه مثال ابمو غٌرو الى الطبى بمى هه
2)ingestion: of contaminated unpasteurized milk (bovine tubercle bacilli
)حٌوانٌة
The primary field of infection:دي االماكن الً بٌبدأ فٌها المرض
1. Lung
2. Intestine
3. Tonsils and lymph nodes
Tubercle (tuberculous granuloma)
•It’s basic unit of tuberculosis. It’s microscopic structure contain of
collection of chronic inflammatory cells,caseation تجبنnecrosis and
fibrosis around the tubercle bacilli
•it’s considered as the reaction of tissue against T.B bacilli.
Microscopic (mode of formation)

1)Macrophages: are attracted by the lipid part of the bacilli. They
engulfed the bacteria and process it and present its antigen (tuberculoprotein) to other immune cells.
2)Epithelioid cell : are altered macrophage . They appear swollen and
pink like epithelial cells they are the essential membrane in tubercle
3)langhan’s giant cells: are fused epithelioid cell
They are large cells containing nuclei arranged in horseshoe pattern in
the cell periphery
4)T lymphocytes: responsible for hypersensitivity and caseation
necrosis due to reaction of lymphokines
5)fibroblasts:causes peripheral fibrosis around tuberculosis lesion
6)central caseation necrosis : combine features
7) neutrophil: are attracted to the polysaccharide part of bacilli ( )و بتموت
Grossly: fused tubercle form yellow nodule .
They appear soft and cheesy due to caseation
Mechanism of caseation ()أسباب حدوثها
•Hypersensitivity: between the lymphokines secreted by T lymphocytes
and antigen of tubercle bacilli (tuberculoprotein)
macrophages ده الantigenالى اظهر ال
•Ischemia()انمطاع الدم: due to endarteritis obliterans ( التهاب البطانه الداخلٌه
)للشراٌٌن

Fate of tubercle: مصٌره اٌه
A) High immunity:
1)small tubercle are completely fibrosed بترجع ذى االول
2)Fused tubercles are capsuled by fibrous tissue and it’s central
caseation part show dystrophic calcification .living bacteria may remain
in the lesion
 هٌتكسر وهتطلع تانىfibrousفالحاله دى لو المناعه ضعفت ال
B) Low immunity (lesion spread)
Methods of spread:
1)Direct spread to surrounding
2)Lymphatic spread to the regional lymph nodes
3)Blood spread:
a)No effect:if small number of bacteria reach blood
b)Isolated organ tuberculosis: if moderate number of bacteria reach
blood
The bacteria settle in one or few organs causing lesion
C)Miliary tuberculosis: if large number of bacteria reach blood
4)Intracanalicular spread: spread by natural passages or space as
trachea and bronchi
5)Reactivation of the capsulated fibrosed lesion occurs in person with
low immunity leading to secondary tuberculosis.

primary
tuberculosis

secondary
tuberculosis
(reinfection)

It occurs when the •it occurs when the
body is infected for body is infected for
the first time
the second time or
vaccinated.
It mainly affects
children
•it mainly affects

• Spread of
infection is more
common.

adults

•Spread of infection
is less common due
•Tissue destruction to the presence of
is less marked.
immunity.
•Caseation is slow Tissue destruction is
more marked due to
• It involves: lung, the presence
tonsils, lymph
,hypersensitivity.
nodes, intestine,
•Caseation is rapid.
and skin.
It occurs anywhere
in the body.

Pulmonary tuberculosis :
Primary pulmonary tuberculosis:
Definition: it’s follows the first infection of the lung with tubercle bacilli.
It’s called childhood type.
Infection is by inhalation of the human bacilli.
•Pathological features:
1)Ghon's focus بؤرة
Grossly:
•Tubercle at the peripheral of the lung under the pleura
•it is usually found in the lower portion of the upper lobe or the upper
portion of the lower lobe
• The lesion takes the form of small focus about 1cm in diameter which
later caseates
Microscopically: Ghon's focus consists of multiple tubercles
macrophages, epithelioid cells, giant cells, peripheral lymphocytes and
fibroblasts with central of caseation necrosis
2 The lymph vessels show multiple tubercles

3- The lymph nodes show many tubercle
Fate of primary pulmonary tuberculosis same as the fate of Tubercle

Secondary pulmonary tuberculosis
Definition: it follows the second infection or reactivation
It is called adult type of tuberculosis.
Infection is exogenous by inhalation or endogenous by reactivation
Grossly:
1- Apical cavitation: The wall of the cavity is at first irregular, and
caseating, but later on it becomes smooth due to fibrosis.
The blood vessels may by destróyed causing severe hemoptysis
هٌكح دم
2- Lymph nodes are not involved ()عشان المناعة بتولفها لبل ما توصل للعمد
Microscopically
1)multiple tubercles macrophages, epithelioid cells, giant cells,
peripheral lymphocytes and fibroblasts with central of caseation necrosis
2)Fibrosis and endarteritis obliterans
Complications of secondary pulmonary tuberculosis :
1)Hemoptysis due to erosion of blood vessels in the cavity
2)pneumothorax rupture of the cavity into pleura resulting in
pneumothorax ٌعنً الرئة بتفتح على الكٌس الً محاوطها و بتنكمش
3)Right sided heart failure may develop due to bilateral lung fibrosis
 فالملب بٌبذل مجهود اكبر عشان ٌعدى الدم للرئهfibrosisلما الرئة تتسد نتٌجه ال
4)Reactive secondary amyloidosis
5)Fate of tubercle ()اتمالت فوق

Intestinal tuberculosis
1- Primary intestinal tuberculosis:
lymph vessels و الlymph nodesبتسبب عدوى فمكان الدخول وال
Causes: ingestion of bovine ( )من بمرة تعبانةor human bacilli in milk
()بٌنتمل للطفل عن طرٌك لبن االم اللً بٌكون فٌه بكتٌرٌا لما تصاب هً بالسل
Pathology:
Primary intestinal complex composed of:
1. Tubercles in payer’s patches at terminal ileum. البكتٌرٌا بتحب تبلطج
عالحته دي
2. Ulcers with undermined edges.
malignant  عكس بتوع الflusk-shaped حروف المرح دي بتبمى متشملبة لجوه وبٌسموها كمان
)raised everted edges(  اللً بٌبمو لبرهtumors
3. Tuberculous lymphangitis.
4. Tuberculous lymphadenitis: the mesenteric lymph nodes
become enlarged, caseous, and adherent (Tabes mesenterica)
Tabes mesentrica ًالدنٌا كلها بتلزق فبعضها وتعمل كتلة كبٌرة اللً ه
Complications:
3 ) صفحةfate of the tubercle  (بتوع الgeneral نفس ال

2- Secondary intestinal tuberculosis
Cause: ingestion of sputum in patients with chronic fibrocaseous
pulmonary tuberculosis.
 ولو المرٌض ماتعالجش منه كوٌس ممكن البكتٌرٌا تتبلع مع البلغم،نسبة السل الرئوي اكتر من المعوي
.وتسبب سل معوي
Pathology: (primary)شبه ال
1. Tubercles in the Peyer’s patches at terminal ileum. بس بٌبمو اكتر
2. Tuberculous ulcers with the following characters:
a. Multiple

b.
c.
d.
e.

Undermined edges
Soft caseous floor
Heals by fibrosis
Transverse
 واللً بتكون بالطولtyphoidبتكون بالعرض وده اللً بٌفرلها عن المرح بتاعت ال

3. No lymphangitis and no lymphadenitis.
Complications:
1.
2.
3.
4.

Intestinal hemorrhage.
Intestinal fistula. ممكن تفتح االمعاء على حاجة تانٌة
Perforation of the ulcers leading to peritonitis.
Reactive secondary amyloid.

Fate of the tubercle:
)3  برضو (صفحةgenaralال

Pott’s disease:
Tuberculosis of the vertebrae ()هما االتنٌن نفس الحاجة
Causes: secondary tuberculosis. The bacteria reach the vertebrae
by blood.
lymphatics  والعظم مالوش.primary الفمرات مش من ضمن اماكن الدخول عشان كده مافهاش
.عشان كده بتوصل للفمرات بالدم بس
Site:
1. Lower thoracic vertebrae. (pulmonary tuberculosis)بتٌجً مع ال
2. Upper lumbar vertebrae. (intestinal tuberculosis)بتٌجً مع ال
3. Cervical vertebrae. (tonsillar tuberculosis)دي بمى بتٌجً مع ال
Pathological features:
Two or more adjacent vertebrae as well as the intervertebral disc are
destroyed by caseation necrosis.
. بتاكل كله سواء فمرات او دٌسكاتT.B لكن ال،discs  مالوش دعوة بالmalignant tumorال

Pott’s disease is characterized by three main features:
1. Kyphosis ()انحناء للخلف, scoliosis (ً)انحناء جانب, lordosis ()انحناء لألمام
due to collapse of the destroyed vertebrae.
2. Cold abscess: accumulation of caseous material in a localized
area and opening through the skin by sinus tract.
3. Paraplegia (ً )شلل النصف السفلin about 10% of cases due to :
a. Spinal cord compression by tuberculous granulation
tissue.
b. Ischemia which is caused by endarteritis obliterans.
الشراٌٌن التهبت واتسدت فبالتالً الدم مش هٌوصل
c. Traumatic cord injury by fractured vertebrae.
------------------------------------------------------------------------------------------------

SYPHILIS
Definition: it’s an infectious venereal disease caused by the
spirochete Treponema pallidum.
.الزهري هو مرض تناسلً بٌحصل بسبب نوع من البكتٌرٌا الحلزونٌة اسمه بالبرتمانً فوق اهو
Mode of infection:
a. Sexual contact with infectious lesions. The bacteria can
penetrate intact mucous membrane.
b. From mother to fetus during pregnancy.
c. Blood product transfusion.
d. Occasionally through breaks in the skin that come into
contact with infectious lesions.
● Syphilis is usually classified into 4 stages: primary,
secondary, latent, and tertiary. It can be either acquired or
congenital.
 او (فترة الراحة) دي مش مرحلة اساسا ً وانlatent stage● فً ناس بتعتبر ال
. مراحل بس3 الزهري لٌه
 بعد كده بمى البكتٌرٌا بتكون دخلت، هدفهم العدوىsecondary  والprimary ● ال
.الجسم خالص وبدأت تتعامل

Acquired syphilis:
Treponema pallidum rapidly penetrates intact mucous membranes or
microscopic dermal abrasions and, within a few hours, enters the
lymphatics and blood to produce systemic infection.

1- Primary stage (chancre):
Onset: 2-6 weeks after infection.
Site of chancre: (site of transmission)
a. Genital organs: penis, vulva, vagina and cervix.
b. Extra genital: lips, tongue, nipple and anus.
Grossly:
1.
2.
3.
4.
5.

Chancre begins as a hard, painless, small papule.
Chancre rapidly becomes an ulcer.
It is highly infective. بسبب االفرازات الكتٌرة
It heals by minimal fibrosis (thin scar).
The regional lymph nodes are enlarged.

Microscopically:
1. Endarteritis obliterans.
2. Perivascular plasma cells and lymphocytes.
3. Granulation tissue and fibrosis.
) واحدة بٌٌجو مع بعضpackage  دول3(ال
 بٌمولو ان:● معلومة مالهاش الزمة بس هحطها بلون فاتح علشان تلفت نظرن برضو
) ٌعنً بركان وسموها كده علشان افرازاتها الكتٌرة عاملة زي الحممchancre(
.البركانٌة كده وهً نفسها عاملة زي البركان

2- Secondary stage:
During this stage, spirochetes multiply and spread throughout the body.

Onset: it starts about 2 months after the primary stage.
Pathological features: هنا البكتٌرٌا بمت كتٌرة وانتشرت فالجسم وبدأت تطلع سموم
I. Systemic manifestations include malaise ()ارق, fever, myalgia
()الم عضالت, arthralgia ( )الم مفاصلand lymphadenopathy
(lymph nodes)تضخم ال
II. Skin lesion:
a. Skin rash: widespread mucocutaneous lesions involve
the palms, soles and oral mucosa. The rash may take the
form of macules ()بمع حمراء, papules ( )حبوبand pustules
()اكٌاس صدٌدٌة.
b. Condyloma lata: raised warty swelling occurring in warm
moist sites of the genitals and perineum.
c. Patchy alopecia ()الثعلبة: loss of scalp hair in a moth-eaten
pattern.
d. Leucoderma: oval non scaling papules. بتبمى بمع بٌضاء
عالجلد
III. Ulcerative mucous membrane patches.
IV. Generalized lymph nodes enlargement.
V. Periosteal nodules.
Microscopically: ()نفسهم برضو
1. Endarteritis obliterans.
2. Perivascular plasma cells and lymphocytes.
3. Granulation tissue and fibrosis.

3- Latent syphilis:
It is a stage at which the features of secondary syphilis have resolved,
though patients remain sero-active.
المرحلة دي بٌسموها فترة ا لراحة او الزهري الخفً الل هو ٌعنً المرٌض لسه عنده زهري وكل حاجة
ً  بنعرف بس لو عملناله مث.لسه فجسمه بس مابٌبانش على شكله انه مرٌض وال على جسمه
ال اختبار
 فالمرحلة دي ٌمدر المرٌض انه ٌعدي حد عن. ٌعنً الزهري لسه موجودpositive مناعة هٌطلع
.ً لكن مش هٌعدي جنسٌا،طرٌك الدم بس

4- Tertiary stage:

It consists of gummatous syphilis, cardiovascular syphilis and
neurosyphilis.
Onset: 2-10 years after healing of secondary stage.

A- Gummatous syphilis: (Gumma)
Grossly: Single, soft mass with necrotic centre.
Sites: liver, bone, tongue, testis and heart.
Microscopically: granulomatous lesion characterized by:
● Central coagulation necrosis due to reaction of the immune
system against spirochete.
● Endarteritis obliterans, perivascular plasma cells and
lymphocytes, granulation tissue and fibrosis. الزم ٌكونو موجودٌن
ً طبعا
Effects of Gumma:
1. Gumma of skin or mucous membrane leads to gumma
(syphilis) ulcer characterized by:
a. Punched out edges (sharp and deep) with serpiginous
irregular margins (snail tract ulcer). بتبمى نازلة بشكل مستمٌم
وعمٌمة
b. Smooth red floor.
c. Hard or indurated base (due to fibrosis).
2. Gumma of solid organs is destructive due to fibrosis.

B- Cardiovascular syphilis:
The most common organ affected by tertiary stage syphilis is the
cardiovascular system in which the aorta is the commonest site.

Syphilitic aortitis:
The lesion commonly affects the ascending thoracic aorta because
of its rich lymphatics, then spread in both directions to affect the
coronary orifices.
.lymphatics  علشان ملٌانascending اللً هو الaortaبتصٌب اول جزء فال

Grossly:
1. The affected part is dilated.
2. The intima ( )البطانة الداخلٌةshows raised patches and transverse
wrinklinges ()تجاعٌد.
3. The media is grayish white, and fibrotic.
4. The adventitia (ً )الغالف الخارجis also grayish white and fibrotic.
5. The coronary orifices are narrowed.
Microscopically:
● Intima: fibrotic and wrinkled.
● Media: endarteritis obliterans, perivascular lymphocytes and
plasma cells then granulation tissue and fibrosis. راشمٌن فأي مرحلة وأي
نوع مش فارق معاهم
● Necrosis of the musculo-elastic tissue then follows.
● Contraction of the fibrous tissue pulls the intima and causes
the intimal wrinklings.
● Adventitia: endarteritis obliterans of vasa vasorum ()اوعٌة االوعٌة,
perivascular lymphocytes and plasma cells, later on granulation
tissue and fibrosis.
 ألن الجدار بتاعهم بٌبمى تخٌن، هً االوعٌة اللً بتغذي االوعٌة الكبٌرةvaso vasorum
ً فتٌجً االوعٌة الصغٌرة دي تغذي الحتت الل،والدم مابٌوصلش لكل االجزاء بتاعت الوعاء
.مابٌوصلهاش دم خصوصا ً االجزاء الخارجٌة من الوعاء
Effects and complications:
1. Aortic incompetence (ً )ارتجاع فالصمام االورطleads to hypertrophy
and dilation of the left ventricle then its failure.
2. Stenosis of the coronaries leads to anginal pain. ( الشراٌٌن التاجٌة
)هتضٌك وهتسبب ذبحة صدرٌة
3. Aortic aneurysm. (ً)حته زي الجٌب كده فجدار الشرٌان االورط
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Inflammation - Lecture 10
Filariasis
Cause:- Microfilaria of Wuchereria bancrofti. This microfilaria migrates
to lymphatics and settle in lymph nodes where they mature into adult
worm
- The bite of the Culex pipiens mosquitoes inoculate Microfilaria of
Wuchereria bancrofti
inoculate = يلقح
Pathological Features:1) Lymphangitis and lymphadenitis
- filarial granuloma leads to fibrosis, lymphatic obstruction and dilatation
(lymph varices)
lymph varices = الدوالي الليمفاوية
2) Lymphatic Obstruction
Causes ->
a) Mechanical obstruction by worms
b) Secondary bacterial infection by streptococci (lymphangitis)
Effects ->
a) Elephantiasis
- Develops in 10-15 years
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- Mainly affecting the lower limbs
- The limb is progressively enlarged and skin appears markedly thickened,
rough and fissured due to lymphedema & fibrosis

b) Chylous (lymph) Effusion
- Chylous ascites inside peritoneal cavity
- Chylothorax inside pleura
- Chylocele inside tunica vaginalis of testis
** These are due to rupture of the lymphatic varices

c) Filarial Funiculitis
- Inflammation of the spermatic cord with filarial granuloma and fibrosis

Hydatid Disease
Def:- A parasitic disease caused by tapeworm of the Echinococcus type
Cause:- Handling soil, dirt or animal hair that contains eggs. Normal
hosts are dogs, humans are accidental intermediate hosts.
Pathological Features:- Develops as a slowly spherical unilocular cyst
spherical cyst = كيس كروي
- Commonest sites are the liver and lungs
- Cysts are filled with clear hydatid fluid
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- The wall of the cyst if formed of :1) Inner germinal layer
2) Laminate chitinous avascular membrane
3) Outer layer formed of fibro-vascular tissue
- New cysts may originate from the inner germinal layer
- It induces a granulomatous reaction composed of macrophages, giant
cells and eosinophils followed by fibrosis
Complications:1) Pressure atrophy on the surrounding organs
2) Allergic manifestations in the form of urticarial eruptions resulting
from cyst rupture during surgical removal or by trauma
3) Anaphylactic Shock resulting from cyst rupture in the blood stream
4) Secondary Cysts Formation
5) Abscess Formation due to secondary bacterial infection

Bilharziasis of Urinary Bladder
Cause:- Schistosoma hematobium
Pathological Lesions:1- Hyperemia & Petechial hemorrhage
2- Sandy Patches: patches of calcified ova surrounded by fibrosis and
covered with atrophic mucosa
3- Bilharzial Polyps formed of CT core containing ova & chronic
inflammatory cells and covered with hyperplastic epithelium
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4- Bilharzial Ulcer with sharp edges, granular floor and firm fibrotic base
5- Dense Fibrosis
6- Epithelial Changes (precancerous):-> Hyperplasia of Transitional epithelium
-> Brunn's Nests: group of hyperplastic transitional epithelium embedded
in submucosa
-> Cystitis Cystica seen in submucosa due to hydropic degeneration in the
center of Brunn's nest (transitional epithelium)
-> Cystitis Glandularis due to columnar metaplastic changes in cystitis
cystica, this lesion is precancerous
-> Squamous metaplasia & Leukoplakia
-> Dysplasia & Carcinoma in Situ
Complications:1) Terminal Hematuria causing microcytic hypochromic anemia
في دم في البول هيسبب انيميا
2) Bacterial Infection of bladder wall leading to fistula formation
3) Ova, epithelial debris and infection help formation of phosphate
stones
4) Fibrosis at bladder neck causes hypertrophy and dilatation of bladder
wall as well as ureter causing hydroureter and hydronephrosis (enlarged)
pyoureter, pyonephrosis  يتحولوا لinfection ممكن لو حصل
5) Bladder Squamous cell carcinoma on top of squamous metaplasia and
leucoplakia
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Intestinal Bilharziasis
Cause:- Schistosoma mansoni
Pathological Lesions:1- Hyperemia & Petechial hemorrhage
2- Sandy Patches: patches of calcified ova surrounded by fibrosis and
covered with atrophic mucosa
3- Bilharzial Polyps formed of CT core containing ova & chronic
inflammatory cells and covered with hyperplastic epithelium
4- Bilharzial Ulcer with sharp edges, granular floor and firm fibrotic base
5- Dense Fibrosis causing narrowing of intestine
NB: Marked fibrosis in submucosa prevents the ova from reaching the
intestinal lumen. The stool in this case contain no ova in a condition
known as Closed intestinal Bilhariziasis
Note: there are no epithelial changes so it’s not precancerous
6- Bilharizial Granuloma
Complications:1) Bilharizial Dysentery characterized by diarrhea, passage of blood and
mucous in stools with tenesmus ( tenesmus is the need to pass stool
despite an empty colon )
2) Intestinal Hemorrhage causing microcytic hypochromic anemia
3) Chronic intestinal obstruction due to fibrotic stenosis or presence of
large polyp
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4) Intussusception as large polyp may cause abnormal peristalsis causing
intussusception (intussusception causes infarction)
5) Bilharzial hepatic fibrosis: bilharizial ova may migrate as emboli
through the portal vein to the liver causing bilharzial hepatic fibrosis

Bilharziasis of the liver (Bilharzial hepatic fibrosis)
It’s a complication of close intestinal bilharziasis. Emboli of ova & dead
worms reach the liver from intestine by the portal blood
intestinal bilharziasis يعني الزم االول يحصل
Gross picture:
1. early, the liver is enlarged, but later with progressive portal
fibrosis, the liver becomes shrunken, firm, with irregular surface
and thickened capsule
2. the cut section shows dark brown bilharzial pigments
effects of bilharzial hepatic fibrosis:
1. portal hypertension:
due to fibrosis around branches of portal vein and angiomatoid
reaction between branches of hepatic artery and branches of
portal vein.
Angiomatoid reaction = تكون أوعية جديدة
Portal hypertension leads to:
- portal congestion and GIT disturbances (malabsorption &
diarrhea due to congestion)
- splenomegaly and maybe hypersplenism
- ascites: abnormal fluid in peritoneal cavity
- opening of the anastomosis between portal and systemic
circulation causing esophageal varices, piles, and caput
medusa circulatory disorders زي ما خدنا قبل كده في
2. thrombosis of portal and splenic veins by stasis الدم بطيء فيهم
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3. disturbance in liver functions
4. lowering of serum albumin causing ascites
5. sever hematemesis ( & )يعني قيء مع دمliver failure
very imp note: hematemesis is the main cause of death in both intestinal
bilharziasis and bilharzial hepatic fibrosis
 في االخر هتبقىintestinal bilharziasis هي السبب االساسي للموت في الحالتين عشان ال
bilharzial hepatic fibrosis
Hypersplenism:
a disorder in which the spleen destroys immature blood cells
 المفروض بيدمر الي مش محتاجينهم بس لما يزيد عمله هيدمر الخاليا السليمةspleen ال

Rhinoscleroma
definition:
chronic granulomatous disease affecting nasal cavity, nasopharynx,
and larynx caused by a bacterial known as Klebsiella
Rhinoscleromatis (rhinoscleroma is due to a bacterial infection)
grossly:
irregular, firm mass which causes: bleeding, deformity, and
destruction of nasal cartilage with airway obstruction
microscopically:
1. initially inflamed granulation tissue
2. later, hyperplastic mucosa, granulomatous inflammation, foamy
macrophages (also called miculicz cells) (macrophages filled
with fats due to digesting bacteria), plasma cells with russel
bodies (excessive immunoglobulin inside plasma cells)
3. variable vasculitis and ulceration
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4. late fibrosis, lymphocytes, and plasma cells, but no miculicz cells
(they decrease with time)

Actinomycosis
definition:
chronic suppurative granulomatous inflammation caused by a
bacteria known as Actinomyces
Chronic suppurative =بيكون صديد بس فيه خاليا االلتهاب المزمن
grossly:
multiple deep abscess cavities open in skin by multiple sinuses,
discharging pus and Sulphur granules which are the colonies of the
البكتيريا نفسها بتاخد الشكل ده و بتطلع مع الصديدorganism
microscopically:
- lymphocytes, neutrophils, giant cells, and fibroblasts
- bacterial colonies (Sulphur granules) found at the center of
inflammatory reaction, composed of basophilic radiating
filaments بيبقى شكلها كأنها خيوط بتشع من المركز

leprosy
definition:
infective granulomacuased by bacteria known as Mycobacterium
leprae
methods of infection:
the bacteria enter through the skin or mucous membrane of the
nose and upper respiratory tract
types: بيختلف حسب مناعة الجسم
1) lepromatous type:
a granuloma composed of macrophage (virchow’s cells – lepra
cells), lymphocytes, plasma cells, and giant cells (all these cells
mixed together)
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lesions:
a) skin nodules
b) nasal obstruction and destruction
c) destruction of nerve fibers ()هيفقد االحساس
d) multiple ulcers and deformities in the hand and feet
necrosis & gangere لو زادت بتعمل

2) tuberculoid type: لو مناعته كويسه
mild infection in the skin or peripheral nerves occurs in patients
with higher resistance (it’s a tubercle like mass of dead tissue
surrounded by inflammatory cells)
sarcoidosis:
definition:
a granulomatous inflammation characterized by non-caseating
granuloma
دة الفرق بينه وبين السيل
cause:
unknown
sites:
multiple lesions affect the skin, lymph nodes, lungs, bones, liver, and
spleen
microscopically:
- non-caseating tubercle formed of epitheliod cells, giant cells,
and lymphocytes. The giant cells contain schaumann bodies
and asteroid bodies
- Schaumann bodies: are laminated ( )طبقاتstructures
composed of calcium and proteins
- Asteroid bodies: they are satellite ()شكل النجمةinclusions
- Old lesions heal by fibrosis النسيج الليفي هيحل مكانه

