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 The ability of an organism  to repair the damage 
caused by toxic insults and inflammation is 
critical to the survival . In fact, the inflammatory 
response to microbes and injured tissues not only 
serves to eliminate these dangers but also sets 
into motion the process of repair.



OVERVIEW OF TISSUE REPAIR
 Repair of damaged tissues occurs by two types of 

reactions: 

 Regeneration by proliferation of residual 
(uninjured) cells  AND maturation of tissue stem 
cells.

 Deposition of connective tissue to form a scar.



1.REGENERATION

 Proliferation of cells that survive the injury and 
retain the capacity to proliferate may contribute 
to the restoration of damaged tissues, for 
example:

 In the rapidly dividing epithelia of the skin and 
intestines.

 In some parenchymal organs, notably the liver.
 Tissue stem cells.



2.CONNECTIVE TISSUE DEPOSITION (SCAR
FORMATION)
 Repair occurs by the laying down of connective 

(fibrous) tissue, a process that may result in 
formation of a scar, it occure in: 

 injured tissues are incapable of complete 
restitution.

 if the supporting structures of the tissue are 
severely damaged



FIBROSIS

 Extensive deposition of collagen that occurs in 
the lungs, liver, kidney, and other organs as a 
consequence of chronic inflammation, or in the 
myocardium after extensive ischemic necrosis 
(infarction).

Although the fibrous scar is not normal, it 
provides enough structural stability that the 
injured tissue is usually able to function.

Infarction is the death of tissue due to 
a lack of blood supply and oxygen



 The ability of tissues to repair themselves is 
determined, in part, by their intrinsic 

proliferative capacity.
ٮ'ة) إٮ#ها  ارح( سها (ٮ(دون أي عوامل ح# لاٮ'ا ٮ#ڡ# ڡ>درة الح#

سها اء ٮ#ڡ# دد من ٮ>لڡ> ڡ>سم وٮ>تح( ٮ>ٮ#



1.labile tissues
cells are constantly being lost and must be continually replaced by new 

cells that are derived from tissue stem cells and rapidly proliferating 
immature progenitors. 



 2.stable tissues
 are made up of cells that are normally in the G0 

stage of the cell cycle and hence not proliferating, 
but they are capable of dividing in response to 
injury or loss of tissue mass.

proliferation دؤوا اٮ(لٮ'ة أٮ#هم ٮ'ٮ( ٮ'عٮ'ة ما ٮ(ٮ>كاٮOروا، ٮ(س لو صار ڡ#ىH إصاٮ(ة عٮ#دهم ڡ> ٮ(الحالات الطٮ(



3.PERMANENT TISSUES

 consist of terminally differentiated 
nonproliferative cells, such as the majority of 
neurons and cardiac muscle cells. 

 Injury to these tissues is irreversible and results 
in a scar, because the cells cannot regenerate.

scar ٮ(صٮ'ر مكان الإصاٮ(ة اٮ(لٮ'ة أٮ(دًا إٮ#هم ٮ'ٮ>كاٮOروا ويعوضوا مكان الإصاٮ(ة ، ڡ# ما عٮ#دهم ڡ>



 In the process of regeneration, proliferation of 
residual cells is supplemented by development of 
mature cells from stem cells



LIVER REGENERATION

 The human liver has a remarkable capacity to 
regenerate, as demonstrated by its growth after 
partial hepatectomy,

 Regeneration of the liver occurs by two major 
mechanisms: 

 proliferation of remaining hepatocytes. 
 repopulation from progenitor cells.

ه (زي ڡ#ىH عملٮ'ة اسمها  زء مٮ# ٮ'عني حتى لو اٮ#شال ح(
زء من الكٮ(د)،  partial hepatectomy، لما ٮ'شٮ'لوا ح(

ود ڡ> مو ويعوّض المڡ# زء اللي ٮ(اڡ>ىH ٮ'ٮ# الح(

ڡ>سم) در ٮ>ٮ# دٮ'ة العادٮ'ة ٮ>تعب أو ٮ>تضرر كٮOٮ'ر وما ٮ>ڡ> لاٮ'ا الكٮ( ڡ#ىH ٮ(عض الحالات (لما الح#
دٮ'دة دٮ'ة ح( لاٮ'ا كٮ( در ٮ>تحول لح# د، ٮ>ڡ> ودة ڡ#ىH الكٮ( ذعٮ'ة الموح( لاٮ'ا الح( ىH دور الح# ٮ'ح(

intrinsic
proliferative 
capacity



 Restoration of normal tissue architecture can 
occur only if the residual tissue is structurally 
intact.

 if the entire tissue is damaged, regeneration is 
incomplete and is accompanied by scarring.

partial surgical resection liver abscess

دد كامل ⬅ ٮ>ح( ٮ'وي للٮ#سيج سلٮ'م  ٮ# إذا الإطار الٮ(
(scarring) دد ٮ#اڡ>ص ومعاه ⬅ ٮ>ح( اً  إذا ٮ>لف الإطار كلٮ'



 1.Proliferation of hepatocytes following partial 
hepatectomy.

 In humans, resection of up to 90% of the liver can 
be corrected by proliferation of the residual 
hepatocytes. 

 This process is driven by 
 cytokines such as IL-6 produced by Kupffer cells,
 hepatocyte growth factor (HGF) produced by many cell 

types.

حتى لو شالوا 90% من الكٮ(د 
ٮ>ه ٮ'ڡ# ٮ'عىH ووط# مه الطٮ( اً لحح( ريٮ( ع الكٮ(د ٮ>ڡ> در ٮ(الٮ>كاٮOر ٮ>رح( ٮ'ة ٮ(ٮ>ڡ> اڡ> الـ 10% الٮ(



 2.Liver regeneration from progenitor cells.

 In situations in which the proliferative capacity 
of hepatocytes is impaired, progenitor cells in the 
liver contribute to repopulation, such as:

 after chronic liver injury.
 inflammation. 



REPAIR BY SCARRING

 if repair cannot be accomplished by regeneration 
alone, it occurs by:

 replacement of the injured cells with connective 
tissue, leading to the formation of a scar,

 or by a combination of regeneration of some 
residual cells and scar formation.

Fibrosis

ظ على شكل العضو ، ٮ(س  هاي العملٮ'ة ٮ(ٮ>حاڡ#
ٮ>ه الأصلٮ'ة لأٮ#ه  ٮ'ڡ# د وط# ڡ> زء ڡ# لص ٮ(كون هذا الح( ح#

لاٮ'ا الأصلٮ'ة صار CT ٮ(دل الح#

دد وٮ>ٮ#دب لٮ'ط ٮ(ين ٮ>ح( ح#



 The term scar is most used in connection to wound 
healing in the skin.

 Replacement of parenchymal cells in any tissue 
by collagen, as in the heart after myocardial 
infarction.



لاٮ'ا حول مكان الإصاٮ(ة الح#  new عشان ٮ'عمل
blood vessels

Capillaries 
surrounded by 
fibroblasts



STEPS IN SCAR FORMATION

 1. Within minutes after injury, a hemostatic plug 
comprised of platelets is formed:

 stops bleeding .
 provides a scaffold for infiltrating inflammatory 

cells.



 2.Inflammation:

 Include acute and chronic inflammatory responses.
o The inflammatory cells:
 eliminate the offending agents
 clear the debris



 Macrophages are the central cellular players in 
the repair process:

 M1 macrophages :
• clear microbes and necrotic tissue and promote 

inflammation .
 M2 macrophages:
• produce growth factors that stimulate the 

proliferation of many cell types in the next stage of 
repair.

M1 → ٮ'ز الالٮ>هاب ٮ'ف وٮ>حڡ# ط# ٮ>ٮ#
M2 → دٮ'د وإصلاح ٮ#مو وٮ>ح(

Have a look at slide 36



 3.Cell proliferation. 
 In the next stage, which takes up to 10 days, several 

cell types migrate to close the now-clean wound, 
including :

 Epithelial cells: migrate over the wound to cover it.
 Endothelial and other vascular cells: proliferate to 

form new blood vessels, a process known as 
angiogenesis

 Fibroblasts: proliferate and migrate into the site of 
injury and lay down collagen fibers that form the 
scar.

لاٮ'ا اللي  ذاء للح# ٮ'ن والع� ٮ>وصل الأوكسح(
دٮ'د اعدة ٮ>ٮ(ني الٮ#سيج الح( ڡ>

Endothelial cells Hطى ،ٮ>ع�
Endothelial / Vascular دٮ'دة كة دم ح( ،ٮ>ٮ(ني شٮ(
Fibroblasts دٮ(ة ٮ'ن اللي ٮ(يكوّن الٮ# رش الكولاح( ٮ>ڡ#



 Cell proliferation is driven by signals provided by 
growth factors and from the extracellular matrix.



 The combination of proliferating fibroblasts, loose 
connective tissue, new blood vessels and 
scattered chronic inflammatory cells, forms a 
granulation tissue.



pink, soft, granular gross appearance, 
such as that seen beneath the scab of a 
skin wound.

proliferating fibroblasts, loose connective 
tissue, new blood vessels and scattered 
chronic inflammatory cells

Granulation tissue.



4. REMODELING. 
 The connective tissue that has been deposited by 

fibroblasts is reorganized to produce the stable 
fibrous scar. 

 This process begins 2 to 3 weeks after injury and 
may continue for months or years

وّى  م ويٮ>ڡ> ّ ط# دأ ٮ'ٮ>ٮ# ٮ>ه الـ fibroblasts ٮ'ٮ( ٮ>ح( الـ connective tissue اللي أٮ#
مة أكٮOر، ط# ة مٮ# ه (reorganized) ٮ(طريڡ> ٮ'ن ٮ'عُاد ٮ>رٮ>ٮ'ٮ( الكولاح(

scar ولٮ'ن إلى Hى ح( ٮ# ٮ'ٮ>حوّل من ٮ#سيج إسڡ# ڡ#



 Healing of skin wounds can be classified into 
healing by :

 first intention (primary union).
 second intention (secondary union).

ة من  ريٮ( ها ڡ> ة اللي أطراڡ# ٮ'ڡ# ط# ٮ'رة والٮ# روح الصع� ٮ'حصل ڡ#ىH الح(
ٮ'اطة). راحىH ٮ(ح# رح ح( ٮ(عض (زي ح(

لاٮ'ا  دًا لأن الح# لٮ'لة ح( ٮ(صٮ'ر الٮ>ئام سريع، كمٮ'ة الـ scar ڡ>
رح ٮ(سرعة. طىH الح( الطلائٮ'ة ٮ(ٮ>ع�

د  ڡ> ٮ'ها ڡ# ٮ>وحة (اللي ڡ# ٮ'رة أو المڡ# روح الكٮ( ٮ(صٮ'ر ڡ#ىH الح(
ٮ'ر أو الٮ>هاب). كٮ(

ٮ(حٮ>اج granulation tissue أكٮOر، وfibrosis أكٮOر 
اء. ر وٮ>حٮ>اج وڡ>ت أطول للشڡ# ٮ'عني ٮ#دٮ(ة أكٮ(



ANGIOGENESIS
 Angiogenesis is the process of new blood vessel 

development from existing vessels.

 It is critical in:
 healing at sites of injury.
 development of collateral circulations at sites of 

ischemia.
 allowing tumors to increase in size



 Angiogenesis involves sprouting of new vessels from 
existing ones, and consists of the following steps:

 Vasodilation in response to NO and increased permeability 
induced by VEGF .

 Separation of pericytes from the abluminal surface to 
allow formation of a vessel sprout .

Vascular Endothelial Growth Factor

الأوعٮ'ة ٮ>توسع عشان الدم ٮ'مر ٮ(سهولة.
دٮ'دة. لاٮ'ا الح( ة للح# طڡ> اذٮ'ة VEGF ٮ'هّ� المٮ# ڡ# دار ٮ'صٮ'ر أكٮOر ٮ# الح(

دٮ'د من الوعاء. رع ح( داٮ'ة ٮ>كوين ڡ# الـ pericytes ٮ>تحرك ، ٮ'سمح لٮ(



 Migration of endothelial cells toward the area of 
tissue injury.

 Proliferation of endothelial cells just behind the 
leading front (“tip”) of migrating cells.

tip cells ⬅ لاٮ'ا ٮ>تحرك  الح#
⬅ ٮ>مدٮ'د الوعاء هم ٮ>تكاٮOر  لڡ# لاٮ'ا ح# الح#



 Remodeling into capillary tubes.

 Recruitment of periendothelial cells (pericytes for 
small capillaries and smooth muscle cells for larger 
vessels) to form the mature vessel.

 Suppression of endothelial proliferation and 
migration and deposition of the basement 
membrane

ة ٮ'ڡ> اٮ(يب دڡ> ⬅ أٮ# ها  ٮ>رٮ>ٮ'ٮ(
ٮ'ت الوعاء ⬅ ٮ>ثٮ( لاٮ'ا الداعمة  اسٮ>دعاء الح#

basement membrane ⬅  Hهائى ٮ'ت الٮ# الٮ>ثٮ(



proliferation of endothelial cells.

stimulates both migration and 
proliferation of endothelial cells

suppresses endothelial 
proliferation and migration.

recruits smooth muscle cells

The process of angiogenesis involves several signaling pathways, cell–
cell interactions, ECM proteins, and tissue enzymes:
1.Growth factors:

So PDGF and TGF-B participate in the stabilization process

Vascular Endothelial 
Growth Factor

Fibroblast Growth 
Factor

Transforming 
Growth Factor

Platelet derived 
Growth Factor



 2.Notch signaling. 
 regulates the sprouting and branching of new vessels .

 3.ECM proteins:
 participate in the process of vessel sprouting in 

angiogenesis,  through interactions with integrin
receptors .

 Enzymes in the ECM, notably the matrix 
metalloproteinases (MMPs), degrade the ECM to 
permit remodeling and extension of the vascular tube.

كة ه ٮ#مو الأوعٮ'ة ويحدد شكل الشٮ( ّ ه اللي ٮ'وح( ّ الموح(

Matrix metalloproteinases (MMPs) 
ECM زء من الـ ٮ>حللّ ح(

 (endothelial) لاٮ'ا ال للح# ساح المح( الهدف: إڡ#
لٮ>شكٮ'ل الأوعٮ'ة وٮ>مدٮ'دها





 The laying down of connective tissue occurs in 
two steps:

 (1) migration and proliferation of fibroblasts into 
the site of injury.

 (2) deposition of ECM proteins produced by these 
cells

3.PROLIFERATIVE PHASE : 
PROLIFERATION OF FIBROBLASTS



 These processes are under the control of  cytokines 
and growth factors, including:

o PDGF.
o FGF-2.
o TGF-β. 

 The major sources of these factors are alternatively 
activated (M2) macrophages

PDGF (Platelet-Derived Growth Factor)
FGF-2 (Fibroblast Growth Factor-2)
TGF-β (Transforming Growth Factor Beta)



 In response to cytokines and growth factors.
 fibroblasts enter the wound.
 fibroblasts vs myofibroblasts?
 Activated fibroblasts and myofibroblasts produce 

collagen.

ٮ'ن  ٮ>ج الكولاح( لاٮ'ا الأساسٮ'ة اللي ٮ>ٮ# Fibroblasts: الح#
.ECM رى للـ روٮ>ٮ'ٮ#ات الأح# والٮ(

ٮ(اض  ڡ> ادرة على الاٮ# ة مٮ>حركة وڡ> Myofibroblasts:ٮ#سح#
مه لٮ'ص حح( رح وٮ>ڡ> ٮ>ساعد على شد الح(





TGF-Β
 The most important cytokine for the synthesis and 

deposition of connective tissue proteins.

 It is produced mainly by alternatively activated 
macrophages. 

 TGF-β act to:
 stimulates fibroblast migration and proliferation. 
 increases the synthesis of collagen and fibronectin.
 decreases the degradation of ECM by inhibiting 

metalloproteinases.

Transforming 
Growth Factor

ECM زء من الـ ٮ>حللّ ح(
ال ساح المح( الهدف: إڡ#

رح ڡ>ل fibroblasts للح( ٮ'ٮ#
ٮ'كٮ>ٮ'ن روٮ# ٮ'ٮ( ٮ'ن والڡ# ٮ>اج الكولاح( ز إٮ# ٮ'حڡ#

دٮ(ة  ⬅ ٮ'ضمن أن الٮ# ع ٮ>كسٮ'ر الٮ#سيج  ٮ'مٮ#
ٮ>صٮ'ر ڡ>وية وٮOاٮ(ٮ>ة



 As healing progresses, the number of proliferating 
fibroblasts and new vessels decreases.

 fibroblasts progressively assume a more synthetic 
phenotype and increased collagen synthesis.

 Collagen synthesis by fibroblasts begins early in 
wound healing (days 3–5) and continues for several 
weeks, depending on the size of the wound. 

scar maturation :
 transformation of  the highly vascularized

granulation tissue into a pale, largely avascular scar 
due to progressive vascular regression.

مع الوڡ>ت:
لاٮ'ا والأوعٮ'ة - ٮ>ڡ>ل الح#

- Fibroblasts 
ٮ'ن ٮ>ركز على الكولاح(



4.REMODELING OF CONNECTIVE TISSUE

 process of wound matrix breakdown by matrix 
metalloproteinases and synthesis of new ECM

 Aimed to increase scar strength.

 Wound strength increases because of:
 cross-linking of collagen.
 increased size of collagen fibers
 shift of the type of collagen deposited, from type 

III collagen early in repair to more stable type I 
collagen.

metalloproteinases (MMPs): زء من دٮ'م ECM ٮ>كسر ح( الڡ>
Fibroblasts: ٮ>ج دٮ'د ECM ٮ>ٮ# ح(



In well-sutured skin wounds, 
strength may recover to 70% to 80% 

of normal skin by 3 months.



A balance of MMPs and TIMPs regulates 
the size and nature of the scar

metalloproteinases
Tissue Inhibitors of 
Metalloproteinases

ة ٮ(سٮ(ب ٮ>كسٮ'ر الٮ#سيج دٮ(ة ضعٮ'ڡ# لو زاد الأول ٮ(ٮ>كون الٮ#
دٮ(ة سمٮ'كة زيادة عن اللزوم  ىH ٮ(ٮ>كون الٮ# لو زاد الٮOاٮ#



MATRIX METALLOPROTEINASES (MMPS).
 they are calcium-dependent zinc 

containing endopeptidases.

 They are capable of degrading all kinds 
of extracellular matrix proteins.

 produced by a variety of cell types (fibroblasts, 
macrophages, neutrophils).



FACTORS THAT IMPAIR TISSUE REPAIR



رح ما ٮ(لٮ>ئم صح الح(

ٮ>ح ! ڡ# رح اٮ# الح(
ٮ'وط) ك الح# ڡ# (زي لما ٮ>ٮ#

ق الدم الوريدي ٮ(سٮ(ب ضعف ٮ>دڡ#

ٮ(سٮ(ب ٮ#ڡ>ص الٮ>روية

روح عٮ#د  ة ضعف الٮ>ئام الح( ٮ>ٮ'ح( ٮ#
مرضى السكري

رح ط الطويل عالح( من الضع�

رط لاٮ'ا مڡ# ٮ>كاٮOر ح#
 overreacting سم الح(

دٮ(ة سمٮ'ييكة ومشوهة الٮ#



I. DEFECTS IN HEALING:
CHRONIC WOUNDS

 1.Venous leg ulcers: 

• Seen in elderly people as a result of chronic 
venous hypertension, which may be caused by 
severe varicose veins or congestive heart failure.

• These ulcers fail to heal because of poor delivery 
of oxygen to the site of the ulcer.

ى دًا حتى ٮ>شڡ# ٮ>رة طويلة ح( ٮ'عىH أو ٮ>حٮ>اج ڡ# ما ٮ>لٮ>ئم ٮ(شكل طٮ(

اٮ'ة  ٮ'ن كڡ# ٮ(سٮ(ب ضعف الدورة الدموية الوريدٮ'ة، ما ٮ(وصل أكسح(
رح ما ٮ(لٮ>ئم ُ الٮ>الىH الح( ٮ( ة المصاٮ(ة ڡ# طڡ> للمٮ#



2.Arterial ulcers:
 develop in individuals with atherosclerosis of 

peripheral arteries, especially associated with 
diabetes. 

3. Pressure sores :
 are areas of skin ulceration and necrosis of underlying 

tissues.
 caused by prolonged compression of tissues against a 

bone, for example, in bedridden. The lesions are 
caused by mechanical pressure and local ischemia.

روح ما ٮ(ٮ>لٮ>ئم ٮ(سهولة. ٮ'ن وٮ(الٮ>الىH الح( ٮ'صٮ'ر ٮ#ڡ>ص أكسح( ٮ( ة ڡ# اٮ'ة للأٮ#سح( لما الشراٮ'ين ٮ>تضٮ'قّ ٮ(سٮ(ب الٮ>صلبّ، الدم ما ٮ'وصل كڡ#

⬅ ٮ>تكوّن ڡ>رحة. لاٮ'ا  ⬅ ٮ>موت الح#  (ischemia) ٮ'ن ⬅ ٮ'صٮ'ر ٮ#ڡ>ص أكسح(  Hٮ'عى ّق الدم الطٮ( ع ٮ>دڡ# ط المسٮ>مر ٮ'مٮ# الضع�



4.Diabetic ulcers;
 affect the lower extremities, particularly the feet. 

Tissue necrosis and failure to heal are the result of 
small vessel disease causing ischemia, neuropathy, 
systemic metabolic abnormalities, and secondary 
infections. 



epithelial ulceration and extensive granulation tissue in the 
underlying dermis



5. wound rupture (dehiscence):

 occurs most frequently after abdominal surgery 
and is a result of increased abdominal pressure, 
such as may occur with vomiting, coughing, or 
ileus.

 More in obesity, malnutrition, vit. C dificiency. 

رح ٮ(عد ما ٮ>سكر ٮ>اح الح( ڡ# اٮ#

ازات مع ع# ٮ>ح(

ٮ'ن وٮ(الٮ>الىH ٮ>ڡ>ل ڡ>وة الالٮ>ئام وا ٮ>كوين الكولاح( لأن كلهم ٮ'ضعڡ#



II EXCESSIVE SCARRING

 The accumulation of excessive amounts of collagen may 
result in a raised scar known as a HYPERTROPHIC 
SCAR.

 These often grow rapidly and contain abundant 
myofibroblasts.

 develop after thermal or traumatic injury that involves 
the deep layers of the dermis.

 they tend to regress over several months.

ٮ'رة  ٮ>ج كمٮ'ة كٮ( راط ويٮ# اٮ'ة، ٮ'كمّل ٮ(إڡ# رح، لكن ٮ(دل ما ٮ'وڡ>ف وڡ>ت الكڡ# سم ٮ(يحاول ٮ'صلحّ الح( الح(
سه ما  رح ٮ#ڡ# ڡ>ى ٮ(حدود الح( ٮ#ن ٮ>ٮ( ٮ# ٮ# سّ ولكٮ# ع ومٮ>ٮ'ٮ( رح مرٮ>ڡ# ٮ'صٮ'ر شكل الح( ٮ'ن ڡ# من الكولاح(

(keloidعكس الـ) ه ٮ>شر حولٮ'ٮ# ٮ(ٮ>ٮ#



Not beyond the boundaries 
رح ما ٮ(ٮ>طلع عن حدود الح(



 KELOID:

 It is a hypertrophic scar that grows beyond the 
boundaries of the original wound and does not 
regress.

رح ٮ'عىH حوالٮ'ن الح( لد الطٮ( ٮ'عني الٮ#سيج الزائد ٮ'مٮ>د للح(



A. In normal skin, the characteristic random orientation and 
bundle formation of collagen fibres
B. increased number of thick collagen fibres arranged in bundles
C. The collagen fibres were arranged randomly and showed highly 
cellular zones

ٮ'ن  رز الكولاح( اٮ'ٮ( ڡ#
ماشٮ'ين مع 
ڡ#س  ٮ(عض ٮ(ٮ#
اه الاٮ>ح(



CONTRACTURE

 permanent shortening of a muscle or joint 
develop when normally elastic tissues such as 
muscles or tendons are replaced by inelastic 
tissues (fibrosis).

 prone to develop on the palms, the soles, and the 
anterior aspect of the thorax.

 Contractures are commonly seen after serious 
burns and can compromise the movement of 
joints.

ة اللي عادة ٮ>كون مرٮ#ة مٮOل العضلات أو الأوٮ>ار ٮ>تحول إلى ٮ#سيج صلب  ٮ'حصل لما الأٮ#سح(
ٮ>هم وڡ>درٮ>هم عالحركة ٮ(سهولة دوا مروٮ# ڡ> ٮ'ڡ# اً ڡ# الٮ( ة ع# (fibrosis) ٮ(سٮ(ب الحروق العمٮ'ڡ>



Nodule formation:
Composed of spindle cells (myofibroblasts and fibroblasts)
with dense collagen.



III EXCESSIVE CELL PROLIFERATION 
 Exuberant granulation 
 formation of excessive amounts of granulation 

tissue, which protrudes above the level of the 
surrounding skin and blocks reepithelialization .

Overgrowth of 
granulation tissue

صعب  را ڡ# الٮ#سيج طلع لٮ(
لد طى ٮ(الح( اٮ#ه ٮ'ٮ>ع�



FIBROSIS IN PARENCHYMAL ORGANS

 excessive deposition of collagen and other ECM 
components in a tissue.

 scar vs fibrosis????

 Fibrosis is a pathologic process induced by 
persistent injurious stimuli such as chronic 
infections and immunologic reactions, and is 
typically associated with loss of tissue.

 It may be responsible for substantial organ 
dysfunction and even organ failure.



EXAMPLES OF FIBROTIC DISORDERS
 1. liver cirrhosis.



2.SYSTEMIC SCLEROSIS (SCLERODERMA).

ٮ>اج  سم على إٮ# ز الح( اعىH ٮ'حڡ# هاز المٮ# الح(
لد وٮ(عض الأعضاء  ٮ'ن زائد ڡ#ىH الح( كولاح(

لٮ'ة الداح#



3. END-STAGE KIDNEY DISEASE.

دها ٮ#ڡ#س المشكلة الأساسٮ'ة:  كل هاي الأمراض عٮ#
ٮ'عىH ٮ'ٮ>حول إلى ٮ#سيج صلب  الٮ#سيج الطٮ(

(fibrosis) ٮ(سٮ(ب إصاٮ(ة مسٮ>مرة 
اً ٮ' ٮ>ه ٮ>دريح( ٮ'ڡ# د وط# ڡ> العضو ٮ'ڡ#



Grossly: Honeycomb, Cystic spaces with fibrotic wall
Histology: cystic spaces lined by bronchiolar epithelium 
and fibrotic wall

fibrosing diseases of the lung.




