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Clinical examination of the gastrointestinal tract 
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Digestive system  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gastro esophageal Reflux Disease (GERD) 

GERD30% 

Anti-reflux

GERD

1) Lower esophageal sphincter:  

Sphincter
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2)  Esophageal peristalsis: 

3)  Esophagus – Diaphragm: 

DiaphragmLigaments

Sphincter

 

 

 

 

 

 

 

Pathogenesis: 

GERD

1)  Lower esophageal sphincter dysfunction 
2)  Esophageal clearance ↓↓ 
3)  Delayed gastric emptying 
4)  Hiatus hernia  
5) Intra-Abdominal pressure ↑↑:  

a. Pregnancy 
b. Obesity(Central) 
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c. Ascites 
d. Tumors (Ovarian) 
e. Body fit cloths 
f. 

50%ObesityGERD

6)  Drugs: 
a. Nitrate  
b. CCB 
c. Sildenafil  

7)  Foods: 
a. Chocolate  
b. Coffee, Caffeine  
c. Ciggrate  
d. Alcohol  

 

 

 

 

 

Scleroderma

GERD 

Clinical Features: 

1) Typical Symptoms:  
A. Heartburn+ Regurgitation:  

a Large meal 
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b Bending 

c Steering 

B. Water brush:  

C. Hoarseness:  

Laryngitis

D. Dysphagia 
E. Chest Pain: 

Angina

AnginaSublingual nitro glycerin

GERD Anti- acid

2)  Atypical symptoms:  
a.  Chronic cough 
b.  Bronchial asthma (2/3) 
c.  Recurrent chest infection 

Complications: 

1)  Esophagitis:  

MildSever

UlcerBleeding
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2)  Barrett’s Esophagitis:  

Squamous EpitheliumColumnar Epithelium

MalignantMalignancy

Esophageal carcinoma40-120

Barrett’s esophagitisHeart burnRegurgitation

Dysphagia

Barrett’s esophagitisWhiteObesity55

3) Iron Deficiency Anemia: 

Occult blood loss

4)  Benign Esophageal Stricture:  

5)  Aspiration Pneumonia 
6) Gastric Volvulus  

Investigations: 

Investigation

55Red 

flag signInvestigation

55Red flag sign

Investigation 
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1)  Endoscopy:  

2)  24 hours PH Monitoring: 

24

PH

PH4GERDReflux 

Red Flag Signs: 

a. Dysphagia  
b. Hematemesis/ Melena  
c.  Persistence vomiting 
d. Epigastric Mass  
e. Weight loss  
f. Iron Deficiency anemia  

Deferential Diagnosis: 

GERD

1)  Angina: (chest pain) 

AnginaGERDAngina

GERDAngina

GERD

AnginaGERD

Angina

GERD

2)  Peptic ulcer 

ketabton.com - The Digital Library



 

                      Edit & Design by: Kefayatullah Naib Amani (Mr.18) 7 

3) Eosinophilic esophagitis  
4) Infectious esophagitis  
5) Drugs induced esophagitis 

Management and Treatment:  

GERD

1. Life style changes:  

A.  Reflux genic:  

Reflux

ChocolateCaffeine

B.  Acidic foods: 

 

C.  Drugs: 

GERD

NitrateCCBBeta blockers

D. Weight loss: 

E.  Small frequent meal: 

F.  Tight cloths: 
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G.  Smoking/ Alcohol: 

H.  Elevation of Head: 

6

I 

 

J  

2. Drugs:  
GERDMild

A. Anti- acid:  
a) Alginate (Gaviscon) 
b) Almonium+ Magnesium  

AlginateDual action

10-

20ml 

B. H2 Receptors Blockers: 
a) Cemitidine (20mg) 
b) Famotodine (10mg) 
c) Ranitidine (75mg) 

GERD

Sever (Troublesome) 
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A. PPI (Proton pump inhibitors) 
a) Omeprazole (20mg) 
b) Esomeprazole (40mg) 

4-8ODOD

90%BiD95%

80%PPI

GERDRelapse

a. Low dose continuous PPI: 

PPI 

b. Intermittent:  

PPI

c.  Demand therapy:  

PPI

 

A. Prokinetic drugs: 
a. Metoclopramide (10mg) 
b. Domparidone (Motilum)

LES

B. TCA:  
a. Nortyptyline  

 

ketabton.com - The Digital Library



 

                      Edit & Design by: Kefayatullah Naib Amani (Mr.18) 10 

3. Surgery:  
A. Fundoplication:  
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Achalasia 

Idiopathic mortality disorder

1)  Lower esophageal sphincter Hypertonic State 
2)  Distal esophagus peristalsis ↓↓ 
3)  Dilatation of Esophagus 

IdiopathicHypothesis

A.  Autoimmune disease 

B.  Nitric oxide ↓↓ 

LESNitric oxide 
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Clinical Features: 

1) Dysphagia:  

2)  Regurgitation:  

RegurgitationGERDRegurgitation

a Heart burnLES

 

b Regurgitation 

3)  Post prandial discomfort:  

4)  Post prandial fullness: 

5)  Chest pain  

6)  Weight loss 

7)  Aspiration pneumonia 

8)  Lung abscess 

Investigations: 

1. Endoscopy: 

Achalasia
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2. Barium Meal X-ray: 

BariumX-ray

Birds beak sign

DilatedX-ray

(Sigmoid colon)

 

 

 

 

 

 

3. Esophageal Manometry:  

Pressure sensitive 

tube 

a  LES 

b  

c Peristalsis  
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Management and Treatment:  

Life style changes

10%

Temporary relief

a)  CCB 

b)  Nitrate  

c)  Sildenafil  

LES 

Pressure 

1. Endoscopy: 

LESBotulinum toxin injected

LES80%
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6-9Relapse

 

 

 

 

 

 

 

 

 

 

 

 

 

2.  Endoscopic Dilatation: 

 

 

 

 

 

 

3. Surgical Myeotomy: 
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Infectious Esophagitis 
 

 

 

 

 

 

 

 

 

 

 

 

 

 تعريف:

 

Risk Factors: 

Immune compromised

1)  HIV 

2)  Leukemia 

3)  Lymphoma 

4)  Immune Suppressive drugs 

5)  Organ Transplant 
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Esophagitis 

Causes: 

1)  Candida:  

Antibiotics

SteroidsDM

2)  Cytomegalovirus 

3)  Herpes  

 

 

 

 

 

 

 

 

 

 

 

Clinic: 

1) Dysphagia  

2) Odynophagia  

3) Chest pain  

4) Oral Thrush (70- 80%): 

Esophagitis Normal Esophagus 
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Candida 

5) Herpes Labialis: 

Herpes 

 

 

 

 

 

CytomegalovirusHIV

Clinic 

1)  Retina  

2)  Colon 

3)  CNS 

Investigations: 

Clinic
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1)  Endoscopy: 

Candida

Diffuse, Linear, White Patches

Candida esophagitis

CytomegalovirusOne to 

several, Large, Superficial, Ulcers

HerpesMultiple, Small, Deep, 

Ulcers 

2) Biopsy culture: 

BiopsyCulture

 

Treatment: 

1)  Candida:  

A. Fluconazole 
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400mg200mg14-21

Response

B. Itraconazole 

200mg14-21

iv

Conspofungin50mg

2)  Cytomegalovirus: 

HIVHIV

Esophagitis

A.  Gancyclovir (IV) 5mg/kg/12hrs 

3-6

B.  Foscarnet (IV) 90mg/kg/12hrs 

3)  Herpes: 
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A. Acyclovir 400mg/5times (14 to 21) 

B. Foscarnet (IV) 40mg/kg/8hrs 
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Gastritis and Gastropathy 

 

 

 

 

 

 

Gastritisvisible

Gastropathy

DamageBase

Types: 

1)  Acute Gastritis (Erosive or Hemorrhagic) 

2)  Chronic Gastritis (Non erosive) 

3)  Specific Types 
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Acute Gastritis 

1)  NSAIDs: 

20-50%Gastritis

2)  H-Pylori (Acute) 

3)  Alcohol:  

Gastritis 

4)  Stress:  

Critical illShockSepsisBurn

Liver failureRenal failureMajor trauma

Mechanical ventilationGastritis

5)  Portal Hypertensive Gastropathy  
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Clinic: 

1.  Anorexia  

2.  Nausea  

3.  Vomiting  

4.  Epigastric Pain 
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HemorrhagicGI Bleeding

5.  Hematemesis  

6.  Melena  

Investigations:  

GI 

BleedingBlood exam

I. HB ↓↓ 

II. Hematocrit ↓↓ 

H- pylori

III. Fecal antigen test 

IV. Urea breath test 

Endoscopy

Treatment: 

1.  NSAIDs Gastritis:  

a)  Celecoxib  

Toxic75%
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b)  NSAIDs + Misoprostol  

c)  NSAIDs+ PPI 

NSAIDs GastritisNSAIDs

A. PPI (Omeprazole 20mg OD) 

B. H2 Blockers (Famotidine 20mg OD) 

C. Sucralfate  

2.  Stress Gastritis:  

StressCritical ill

Gastritis

a)  H2 Blockers 

b)  PPI 

c)  Sucralfate  

StressGastritis

Hemorrhagic

A. IV Pantoprazole 80mg Bolus (Double dose) 

B. Then 8mg/1hr for 72hrs Infusion 

3.  Alcohol: 

Gastritis
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A. PPI 

B. H2 Blockers 

C. Sucralfate  

4.  Portal Hypertensive Gastropathy:  

A. Propranolol  

B. Nodolol  

C. Carvidolol 

Chronic Gastritis 

Or Non Erosive 

Or Non Specific 

1) Chronic H-pylori Gastritis: 

I. Atropic Gastritis  

II. Gastric CA 

III. Peptic ulcer 

IV. ITP (Idiopathic thrombocytopenic purpura) 

Diagnosis of Chronic H-Pylori: 

a) Fecal Antigen test 

b) Urea breath test 
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 Treatment: 

          H-pylori eradication: 

H-pylori7-14

PPI6-8

 

1. Clarithromycin 500mg/BID 

2. Amoxicillin 1gr/BID 

3. PPI(Omeprazole 20mg)BID 

1. Tetracycline 500mg/QID 

2. Metronidazole 250mg/QID 

3. Bismuth 262,5mg/QID 

4. PPI (Omeprazole 20mg) QID

1. Levofloxacin 250mg/BID 

2. Amoxicillin 1gr/BID 

3. PPI(Omeprazole 20mg)BID 

4. Nitazoxanide 
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7-14

PPI 20mg6-8

2) Auto immune Gastritis: 

AutoimmuneAutoimmune

FamilyParietal cell

Intrinsic factorAntibody

Parietal cellsHCL

AchlorhydriaHCL

GastrinEnterochromafinHyperplasia

Carcinoid tumor

Intrinsic factor

Vit B12Vit B12 DeficiencyPernicious 

anemiaVit B12
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Peptic ulcer Disease (PUD) 

 

 

DuodenumMucosal laceration

Peptic ulcer

Gastric ulcerDuodenal ulcer

5mm

Muscularis mucosa

Peptic ulcer

Duodenal ulcer30-55Gastric ulcer55-70
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Causes: 

1)  H- Pylori:  

Duodenal ulcer90%H-pyloriGastric 

ulcer70%H-pylori

2)  NSAIDs: 

NSAIDsPUD

a  50%Gastritis

Gastritis10-20%PUD 
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b 60NSAIDsPUD

 

c NSAIDsLong duration

PUD 

d NSAIDsLarge dose

PUD 

e NSAIDsSteroids 

f Multiple NSAIDs   

NSAIDs+ Aspirin 

g PeroxicamUlcerogenic 

NSAIDsUlcerogenic

PUD

i Ibuprofen 

ii Celecoxib 

CelecoxibHTNCVAStroke
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3)  Smoking:  

SmokingPUD

a SmokingProstaglandin

 

b SmokingHCL 

c SmokingMucosa 

d SmokingH-pylori 

e SmokingUlcer healing rateUlcer

 

4)  Genetics:  

Peptic ulcerPUD

20%Peptic ulcer

Parital cell mass

5)  Blood Group(O): 

OPUD

6)  Chronic Medical Disease:  
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PUD

i COPD 

ii Cor Pulmonale 

iii Liver cirrhosis 

iv Renal failure 

 

 

Clinic: 

1. Epigastric Pain:  

PUD

i Dull 

ii Discomfort 

iii Dyspepsia 

iv Burning 

well localize

Pointing sign

PUD

Duodenal ulcer

Gastric ulcer
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Duodenal ulcerGastric 

ulcer

2. Nausea  

3. Vomiting

4. GI Bleeding  

5.  Epigastric Tenderness  
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Investigations:  

Red flag sign

PUDInvestigation

1.  Endoscopy:  

o  

o Gastric ulcerMalignancy

Biopsy 

ketabton.com - The Digital Library



 

                      Edit & Design by: Kefayatullah Naib Amani (Mr.18)  37 

o H-pylori 

2.  H-pylori Test:  

a)  Fecal antigen test 

b)  Urea breath test 

3.  Blood Exam(CBC): 

a)  HB ↓↓ 

b)  HCT ↓↓ 

c)  Leukocytosis: 

ulcerPerforation

PeritonitisPeritonitisBase

Leukocytosis 

d)  Amylase ↑↑: 

AmylaseUlcer penetration to Pancreas

4.  Abdominal CT Scan 

Deferential Diagnosis: 

1) Non ulcer dyspepsia: 

Dyspepsia

NSAIDsH-pylori

Epigastric tenderness 
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2) Cholicystitis: 

Epigastric

Epigastric tenderness

Murphy sign

3) Rupture to Abd Aorta Aneurysm:  

Epigastric painAortaRupture

Hemodynamic unstableShock

4) Pancreatitis: 

LUQTenderness

Amylase

Treatment: 

A  

a Smoking

b Alcohol

c NSAIDs

B. Pharmacological Treatment: 

1) Acid Secretion ↓↓: 
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I. H2 Blockers  

II. PPI 

H2 blockersParietal65%

80%6-8Ulcer

Famotidine

PPIH2 blockers

Parietal90%

90%4-8Ulcer

Pantoprazole

2) Mucosal Protective Agents:  

I. Sucrulfate:  

1gm/6hrs/ before one hour meal 

UlcerBase

Ulcer

II. Bismuth (Subsalicylate): 

Dual actionH-pyloriMucosa

III. Misoprostol: 
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Analogue

IV. Anti-acid:  

3) H-pylori Eradicate:  

H-pylori

 

Complications of Peptic ulcer: 

PUD

1) Ulcer perforation  

2) Gastric outlet obstruction  

3) Ulcer bleeding 

1) Ulcer perforation: 

Peptic ulcerDuodenum

PerforationPerforation

UlcerPeritoneal cavityPeritonitis

NSAIDs

Peritonitis
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Generalized

Immobile

Generalized tendernessRigidity

 

Bowel sound

PerforationX-ray

X-ray

DiaphragmUlcerPerforation

Abdominal CT scan

Perforation
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2) Gastric outlet obstruction: 

UlcerPyloricGOO

Obstruction

GOO

a Peptic ulcerEdema 

b Peptic ulcerFibrosisStricture

 

a)  Nausea  

b)  Vomiting   

GOO24

c) Post prandial fullness

d) Weight loss  

GOO

e)  Dehydration  

f)  Alkalosis  
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g)  Hypokalemia 

Gastric splash

4Gastric splash

GOO

Visible peristalsis

Epigastric

1. Barium meal  

2. Endoscopy  

IV4(Normal saline)

PotassiumIVPPI

Edema

Endoscopic dilatation
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3) Ulcer Bleeding: 

Deep

BleedingUpper GI bleeding

Bleedinghematemesismelena

Hematochezia

a 1000cc 

b Transit 

HBHCTBUN

PPIPantoprazoleIV80mg bolus

8mgInfusion72

Endoscopy

a Rebleeding 

b 
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Clear base ulcer

Rebleeding5%

Red or Black spotRebleeding

10%

VisiblebleedingRebleeding

50%

visible bleedingRebleeding80-

90%

 

A. Injection therapy: 

o  Epinephrine 

B. Thermal therapy:  

o  Theromcoagulation  
C.     Mechanical therapy:  

o  Endoscopic clips 
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ketabton.com - The Digital Library



 

                      Edit & Design by: Kefayatullah Naib Amani (Mr.18)  47 

Zolinger elison Syndrome (ZES) 
(Gastrinoma) 

 

 

 

 

 

 

1. Acid Hyper secretion 

2. Sever peptic ulcer 

3. Non beta cell tumor  

 

 

 

ZES30-50

Multiple1mm-2cm

Usual site

a) Pancreas 

b)  Duodenum  
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90%10unusual site

a)  Heart  

b)  Kidney  

c)  Peritoneal cavity 

d)  Liver 

Pathophysiology: 

(Gastrinoma)Gastrin

Hyper gastrinemiaGastrin

Parietal cell

PH2

PH

1) Peptic ulcer 

2) Steatorrhea:  

lipase 

Steatorrhea

3) Diarrhea:  

Direct mucosal injury

Diarrhea
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Clinic: 

1. Peptic ulcer:  

Peptic ulcerPeptic ulcerPeptic 

ulcerUsual siteDuodenumPeptic ulcer

unusual siteDuodenum

JejunumIleumMultiple

2cmResistance

H-pyloriNSAIDs

2. Diarrhea  

3. Steatorrhea  

4. Weight loss  
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Investigations: 

a) Serum gastrin level:  

Level0-180ng/L

Gastrinoma200

1000-1500ng/L

b)  Secretin stimulation test:  

IVSecretin2IU/kg

GastrinomaGastrin level

GastrinomaGastrin level

Rapid raise

c)  CT scan 

d)  MRI 

CT scanLocationMetastasis

2/3 malignant

 

Treatment: 

Parietal cell

NSAIDsH-pyloriPeptic 
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ulcerDiarrheaSteatorrhea

 

A. PPI  

High doseContinuous

DoubleTriple80-120mg

PPIGrowth

MetastasisPPI

Surgical removal of tumor

DiarrheaPPI

B. Octerotid  

Sub cutaneousInjection

Gastrin 
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Upper GIs Bleeding 

Treitz ligament

Causes: 

1. Peptic ulcer (50%) 

2.  Erosive gastritis  

3.  Esophagitis (10%) 

4.  Esophageal gastric varices: 

Portal HTNLiver cirrhosis 

 

 

 

 

 

 

 

 

 

 

Clinic: 

1) Hematemesis  

2) Melena  
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3) Hemorrhagic shock 

Massive GIs bleeding

4) Hematochezia (10%) 

Upper GIs BleedingHematochezia

Red flag signMassive bleeding

1000ccTransit

 Hemodynamic

1.  HR 

2.  BP 

HRBPMinor bleeding

HRBPModerate bleeding

HRBP40%

(Hemorrhagic shock)

Sever bleeding. 
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Treatment: 

1.  Admit: 

2.  IV Canula 

3.  Blood group: 

Canula

4.  CBC 

5.  LFT 

6.  KFT 

7.  INR 

8.  NPO: 

9.  Oxygen: 

10. NaCl (0,9%) Normal saline: 

Intra vascular volumeHemodynamic
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Ringer lactate

11. BT: 

BT(Clear cut indication)

1)  Peptic ulcer: 

a)  IV PPI 80mg boulls then 8mg/hr for 

72hrs infusion 

b)  Platelets transfusion: 

Platelets50000PT

IV PPI

2)  Gastric esophageal varices: 

a)  Octerotid 100microG bollus then 

100microG/hr infusion  

Splanchnic blood flowPortal HTN

Varices related bleeding 
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3)  Therapeutic Endoscopy:  

a)  Injection therapy  

b)  Thermal therapy  

c) Mechanical therapy 
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Lower GIs Bleeding 

Ligament traitiz

95%Lower GIs BleedingColon

BleedingAspirin

NSAIDs

HematocheziaMelena

 

Causes: 

1. Diverticulum:  

50%Bleeding80%

a)  Acute  

b)  Painless  

c)  Massive 

2. Neoplasm: 

BenignColon polyps

MalignantColon CA

3. IBD: 

a)  Chron’s disease 

b)  Ulcerative colitis 
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Chronic(Cramps)

4. Ischemic colitis: 

AtherosclerosisAtherosclerotic 

plaque

MildSelf-limited

5. Infectious colitis: 

ShigellosisSalmonellosisAmeobiasisE coli

Colitis

DysenteryBloody diarrhea

6. Anorectal disease:  

Old age

HemorrhoidsAnal fissureHemorrhoids

Anal fissure

HemodynamicBPHR

BPHR10%Minor 

bleedingBPHR 10-20%
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Moderate bleeding

BPHR20-25%

Massive bleeding 

 

 

 

 

 

 

 

 

 

 

 

Treatment: 
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Upper GIs bleeding

a) Admit  

b) IV canula 

c) Serum saline  

d) BT 

e) Oxygen  

f) Therapeutic colonoscopy: 

Medically 

g) Surgery 
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Irritable bowel syndrome (IBS)

(Irritable colon) 

 

 

 

 

 

 

 

 

StructuralBiochemical

10-20%IBS

Recurrent Abdominal pain Abnormality of 

defecation20-30

)

2-3 (Anxiety

DepressionSomatization 
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Pathophysiology:  

DepressionAnxiety

Clear cut

IBS

1. Psychosocial Factors:  

a) Anxiety  

b) Depression  

c) Neurosis  

2. Colon Hypersensitivity 

3. Enteric infections:  

IBSBacterial 

gastroenteritis10%IBS

4. Abnormal mortality disorder:  

Stress

Clinic:  

1. Abdominal Pain:  
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a)  Pain in lower abdomen  

b)  Relive with defecation  

c)  Increased with stress  

d)  Pain in early morning  

e)  Night free  

f)  Stool frequency and form changes: 

2. Diarrhea  

3. Constipation  

4. Mix Diarrhea and Constipation 

5. Abdominal Bloating and Distention 

 

1. Unknown dysuria  

2. Dysmenorrhea  

3. Non ulcer dyspepsia  

4. Sleep disorder  

5. Headache  

6. Atypical chest pain  

7. Depression and Anxiety symptoms 
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Investigations: 

(Confirm)

(Rollout)
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Treatment: 

1) Patient education 

2) Reassurance 

3) Support  

4) Diet changes: 

a)  Fructose  

b)  Lactose  

c)  Sorbitol  

d)  Caffeine  

e)  Salad  

f)  Fat  

1/3Response

1. Diarrhea:  

A. Fiber ↓↓

B. Lperamide 
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C. TCA (tricyclic antidepressant): 

a)  Imipramine  

b)  Nor tryptyline  

D. Rifaxamine  

E. 5 HT3 receptor antagonist: 

a)  Alosetron  

2. Constipation:  

A. Fiber ↑↑ 

B. Ispaghulla  

C. Lactulose  

D. 5 HT4 receptor:  

a) Procalopride 

E. SSRI: 

a) Fluxotine  

b) Ecitalopram  

3. Pain, Bloating:  

A. Dietary changes: 

B. Mebeverine  

C. Hyosine  

D. TCA 
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(Steps)

1. Deluxe tine (SSNRI) 

2. Hypnotherapy  

3. Psychotherapy 
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Inflammatory Bowel Disease (IBD) 

 

 

 

 

 

 

 

 

IdiopathicChronicInflammatory

Ulcerative colitis

Crohn’s disease

IBD20-30 

Pathophysiology:  

Idiopathic

1)  Dysregulated immune response  

           (Autoimmune disease) 
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1. Smoking  

2.  Oral contraceptive  

3.  NSAIDs  

4.  Stress  

5.  Infections  
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Ulcerative colitis (UC):

UCColonMucosa

(Mucosal inflammation)

Fibrosis

ShortenedPseudo polyps

CryptitisCrypt abscess

UCDysplasiaColon 

CA

Crohn’s Disease (CD) 

CD

IleumAnal canalColon

UCMucosa

SubmucosaMuscularisEnteric wall 

inflammation

Deep ulcer

MultipleCobble stone

Skip lesion
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FistulaFistula

VaginaBladderUterus

Clinic:  

1. Ulcerative Colitis:  

A. Rectal bleeding  

B. Mucosal diarrhea  

C. Sever first attack:  

a) Stress  

b) Infection  

c) NSAIDs 

a) Remission 

b) Relapse 

2. Crohn’s Disease:  

A. Abdominal Pain  

B. Diarrhea  

C. Weight loss  

D. Malabsorption symptoms 

E. 

F.        Fistula  

G. Perianal disease:
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50%

a) Perianal Fistula  

b) Perianal Fissure  

c) Perianal Abscess  

 

 

 

 

 

 

 

 

 

Complications of IBD: 

1. Intestinal Complications: 

a)  Life threating colitis:  

Toxic mega colonDiameter

6cmColonPerforation

Peritonitis

b)  Hemorrhage 

c)  Fistula (CD) 
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d)  Cancer (UC) 

2. Extra intestinal Complications: 

a)  Osteoporosis  

b)  Conjunctivitis 

c)  Oral ulcer (Ophtous ulcer) 

d)  Hepatitis  

e)  DVT (Deep venous thrombus): 

Pulmonary embolism

f)  Arthritis  

g)  Pyoderma gangrenusm  
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Investigations:  

1) Blood Exam:  

a)  HB ↓↓ 

b)  Albumin ↓↓ 

c)  ESR ↑↑ 

d)  CPR ↑↑ 

2) Fecal Cal protein ↑↑: 

Stool

IBDIBSIBD

IBSIBD

3) Colonoscopy:  

UC

a Edematous 

b Vascular pattern 

c Contact bleeding 

d Pseudo polyps 

CD

a Deep ulcer 

b Stricture 
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c Cobble stone appearance 

4) Biopsy:  

ConfirmColonoscopy

5) Barium meal  

6) CT scan 

7) MRI  

8) U/S 

Treatment:  

1. UC: 

1)  Proctitis:  

a)  Topical Mesalazine  

b)  Oral Mesalazine  

c)  Steroids (Prednisolone) 

2)  Pancolitis:  

a)  Topical + Oral Mesalazine  

b)  Steroids  

c)  Azathioprine  

3)  Life threating colitis:  

a)  Admit  
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b)  NPO 

c)  IV fluid  

d)  IV steroids (Methyl prednisolone IV 60mg/Daily) 

e)  IV Cyclosporin  

 

f)  Daily Abdominal X-Ray: 

DiameterAbd x-ray

ColonMedical therapy failure

RuptureSurgical 

cololctomy

RemissionRelapse

Oral mesalazine

Steroids

Azathioprine

 

2. CD:  

a)  Budesonide:  

Local anti-inflammatory

Systemic
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b)  Prednisolone  

c)  Anti TNF, Azathioprine  

a)  Stop Smoking  

b) Methotrexate  
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Jaundice 

PigmentBilirubin

Bilirubin1mg/dl

2,5-3mg/dl

ScleraMucus membrane

BilirubinSkin

 

 

 

 

 

 

Metabolism of Bilirubin: 

RBC120

Reticuloendothelial system

HemGlobinGlobinAmino 

acidHemBiliverdinBilirubin

Bilirubin
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Unconjugated BilirubinIndirect BilirubinFat 

Soluble Bilirubin

BilirubinAlbumin

Unconjugated BConjugated 

BilirubinUDPB

Conjugated BBile

Gallbladder

Urobilinogen

Stool

Kidney 
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Types of Jaundice:  

1.Pre Hepatic:  

BilirubinHemolysis

RBC

LoadBilirubin 

Production6

Unconjugated BConjugated B6

Mild

Unconjugated B

2. Hepatic Jaundice:  

ParenchymaLiver cirrhosis

UCB

CBUCBUCB

CBCell 

membraneCB

SGPTSGOT

3. Post Hepatic:  
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Bile flowObstruction

Obstruction

Gallbladder stone

CB

Alkaline phosphatase

 

DeepPale stoolDark urine

Obstruction

Bilirubin

Xanthelesmia pruritis

ADEKADEK 

deficiency
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Chronic Hepatitis 

Chronic Necro inflammation of Liver Parenchyma. 

Necro3-6

Causes:  

1. Chronic Viral Hepatitis (HBV, HCV) 

2. Autoimmune Hepatitis  

3. Drug induced Hepatitis  

4. Steato Hepatitis (Fatty liver) 

Chronic Viral Hepatitis 

Hepatitis B Virus (HBV) 

HBVAsymptomatic phase

Clinic:  

HBVDNA

AnorexiaAcute HBV90-95%Full 

recover5-10%AcuteChronic

Chronic Hepatitis 
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Investigations:  

 HBs Antigen

Active infection 

 HBe AntigenAg

AgActive Replication

 

 HBc AgAgAnti 

HBc antibody

Active Replication

HBc Ag

 

 PCRHBv DNA 

ASTALTBilirubin

Treatment:  

     Goals of Treat: 

1. HBe Ag Negative: 

Active Replication
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2. Normalize ALT 

3. HBv DNA Negative 

Indication of Treat: 

AsymptomaticCriteria

a) ALT (↑↑, ↑↑↑ ) 

2-3Normal ALT= 30-40

b) PCR Positive  

c) Necro inflammation in Biopsy of Liver  

d) HBe Ag Positive  

e) Chronic Hepatitis B virus:  

Acute HBV

6

Goals Indication

A. Entecavir 0,5mg/daily  

Resistance1-2%

B. Tenofovir 300mg/daily 
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Resistance15%Safe in Pregnancy

C. Lamividine 100mg/daily 

D. Interferone 190microgram/sub 

cutaneous/weekly 

Chronic Hepatitis C (HCV) 

RNAAcute 

hepatitisChronic Hepatitis

Chronic liver diseaseLiver cirrhosis

Diagnosis:  

Anti HCV AbAbAg

6AgAb

PCRHCV RNA

Molecualar analysisHCV

HCVGenotype

HCVALT200

Jaundice
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Treatment: 

A. Pregleted interferon + Ribavirin  

1-126

12

B. Daclatasvir + Sofosbovir  

90%

C. Sofosbovir + Ribavirin  

2,3,4

Autoimmune Hepatitis  

Rare immune mediated liver injury

AutoimmuneT lymphocyte

Autoimmune hepatitis
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Pathogenesis: 

Idiopathic

1. Genetics:  

HAVEBVHIV

Cross reactionLiver 

injury

80%20-30

Autoimmune

VitiligoHashimatous thyroiditisRheumatoid 

arthritisIBDChrons disease 

Chronic injuryLiver 

cirrhosis End stage liver 

disease

Diagnosis:  

Ab

a) ANA (Anti nuclear antibody) 

b) ASMA (Anti smooth muscle antibody) 
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c) AKLMA (Anti kidney liver microsomal 

antibody) 

Liver biopsy

ALT1000IG G 

level

Clinic:  

Clinic

1. Anorexia  

2. Arthritis  

3. Jaundice  

4. Fatigue

Chronic liver disease

Autoimmune hepatitis

Signs of Chronic liver disease: 

1. Breast Atrophy  

2. Spider nevi 

3. Ascites  

4. Hepatomegaly  

5. Splenomegaly  

6. Palmar erythema  

7. Amenorrhea  

ketabton.com - The Digital Library



 

                      Edit & Design by: Kefayatullah Naib Amani (Mr.18)  89 

8. 

Treatment: 

RemissionRelapse90%

Relapse

A. Steroids (Prednisolone) 

Lifesaving agent

40mg5-10mg/day

ResponseSteroids

B. Azathioprine 1-1,5mg/kg/day 

Response

C. Mycophenolate  

D. Cyclosporine  

E. Methotrexate  
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Liver Cirrhosis 

 

 

 

 

 

 

Irreversible hepatic failureNodule formationLC

 

 

 

 

Causes:  

1. Chronic viral Hepatitis (common in Afg) 

2. Alcohol (common in world) 

3. Autoimmune hepatitis  

4. Fatty liver (rare) 
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5. Genetics: 

a)  Alpha 1 AT ↓↓ 

b)  Wilson disease 

c)  Hemochromatosis  

 

 

 

 

 

 

 

 

 

Pathophysiology:  

Hepatocyte damage

Stellate cell

1) TGF 

2) Cytokine  

3) Inflammation biomarkers 
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Fibrosis

FibrosisHepatocyte damageLC 

 

 

 

 

 

 

LC

(step by step)

1. Hepatocellular dysfunction  

2. Portal HTN 

3. Portosystemic Shunt 

Portal HTN

Esophageal varices

Gastric varicesSpleen

HypersplenismSplenomegaly
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Portosystmeic shuntSystemic

ToxicShunt

HeartBrain

Encephalopathy 

 

 

 

 

 

 

 

Clinic:  

1. Anorexia  

2. Fatigue  

3. Abdominal pain  

4. Jaundice 

5. Nausea 

6. Vomiting 

7. Weight loss 

8. Anemia  
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9. Glossitis  

In Physical exam:  

1) Yellow sclera  

2) Palmar erythema (in hand) 

3) Spider nevi (in chest) 

4) Breast atrophy (in female) 

5) Amenorrhea (in female) 

6) Ganycomastia (in male) 

7) Testicular atrophy (in male) 

8) Pubic hair loss  

9) Ascites with collateral vessels  

10) Splenomegaly (in 30% patients) 

Base

Pathophysiology 

Investigations:  

a) HBC, HCV 

b) PT ↑↑, 𝑰𝑵𝑹 ↓↓ 

c) Albumin ↓↓ 

d) Bilirubin ↑↑ 

e) ALT ↑↑, 𝑨𝑺𝑻 ↑↑ 

f) TLC ↓↓, 𝑷𝑳𝑻 ↓↓ 

g) HB ↓↓ 

h) Vitamin D ↓↓ (𝟗𝟏%) 
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Complications:  

1. Varices:  

a)  Gastric Varices  

b)  Esophageal Varices 

2. Ascites:  

a)  Portal HTN 

b)  Albumin ↓↓ 

c)  Aldosterone ↑↑ 

Spironolactone

CombineLoop diuretics

Thoracocenthesis

TIPS

Tansjugular intra hepatic portosystemic shunt
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3. Spontaneous Bacterial Peritonitis (SBP): 

AscitesE coli

SBP

a)  Abdominal Pain 

b)  Distention ↑↑ 

c)  Abdominal Tenderness  

Cefotaxime 2gr/8hrs

AscitesPrevention

a)  Norfloxacin  

b)  Ofloxacin  

4. Hepatic Encephalopathy: 

Base

NH3AmoniaPortosystemic shunt

Bypase

Confusion

DrowsyStupor

Coma

Hepatic encephalopathy

a)  Constipation  
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b)  Diuretics  

c)  GI Bleeding  

d)  Potassium ↓↓ 

A. Lactulose 30-49cc/8hrs 

Coma

 NH3NH4NH4

 

 

 

ConstipationPrevention

a) Rifaxamine 550mg/12hrs 

b) Metronidazole 250mg/8hrs 

5. Hypersplenism:

PancytopeniaRBCWBC

PlateletsClinical
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(Portal vein)

Beta blockers

6. Coagulopathy: 

Vit KFresh frosin plasmaPLT 

(Platelets transfusion)Platelets

50000 

Treatment of Liver Cirrhosis:  

A. Create the cause

B. Na ↓↓ 

C. Water ↓↓

D. Beta blockers: (Propranolol, Carvidolol)  

E. Lactulose  

F. Balance Diet 

G. Liver Transplantation:  

Liver cirrhosisCurative 
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Acute Pancreatitis 

Auto digestion 

 

 

 

 

 

 

 

Causes:  

A. 90%:  

1) Gall stone  

2) Alcohol  

3) Idiopathic  

B. 10%:  

1) TG ↑↑ (1000-2000 ↑↑) 

2) Hypercalcemia  

3) Drugs:  

a)  Hydrochlorothiazide  

b)  Sodium valoprate  

c)  Azathioprine  

4) Trauma 
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5) Infections:  

a)  Mumps  

b)  Chicken pox 

ToxicOddi sphincter

DysfunctionDucts

Obstructions 
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Pathophysiology:  

  Premature Activation of Trypsinogen:  

TrypsinogenAuto digestion
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Clinic:  

1. Abdominal Pain:  

a) Upper abdomen pain  

b) Sever pain  

c) Constant pain  

d) Radiate to back  

e) Bound like pain  

PUDPUD

N/VAbd painRadiationSever

Well localize

2. Nausea  

3. Vomiting 

4. Epigastric Tenderness  

5. Bowel movement ↓↓, 𝑨𝒃𝒔𝒄𝒆𝒏𝒕 ∶

Paralytic ileus

6. Hypotension  

7. Ascites 

8. Renal Failure  

9. Multi organ damage  
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Grey turner sign:  

 Discoloration of Flunk  

Cullen sign:  

 Discoloration of Umbilicus  

 

 

 

 

 

 

 

 

 

 

Investigations:  

1. Blood Exam:  

a. Amylase ↑↑ 

b. Lipase ↑↑
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Amylase

AP

AmylaseAP

Amylase48-72

Lipase7-14

c. TG Level  

d. Ca Level ↓↓  (25%) 

e. Glucose level ↑↑ 

f. Albumin ↓↓: 

Severity

g. CRP (C Reactive Protein):

SeverityResponse

2. Ultrasound 

3. CT scan  

4. Chest X-ray (Only for DDx) 
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Complications: 

A. Local Complications:  

a)  Pancreatic Pseudo cyst  

b)  Pancreatic Abscess  

c)  Pancreatic Necrosis  

d)  Ascites  

B. Systemic Complications:  

a)  Systemic Inflammatory Response 

syndrome (SIRS): 

1. Systolic BP= (100↓↓) 

2. HR= (90-100↑↑) 

3. RR= (22↑↑) 

4. Temp= (36↓↓, 𝟑𝟖 ↑↑) 

5. TLC= (4000↓↓, 𝟏𝟐𝟎𝟎𝟎 ↑↑) 

SIRS

b)  Hypotension  

c)  Shock  

d)  Hyperglycemia (DM) 

e)  Hypocalcaemia  

Tetany 

f)  Gastrointestinal Bleeding 
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g)  Adult Respiratory distress syndrome 

(ARDS) 
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Treatment:  

1. Admit in ICU 

2. Rest the pancreas: 

a)  NPO 

b)  NG tube:  

ReleaseAuto 

digestion

3. Central venous catheter (Apply) 

4. Foley catheter (Urine output) 

5. Analgesics:  

a)  Opioids Analgesics (Mepridine) 

Oddi sphincterSpasmSpasm

Auto digestion

6. IV Fluid: Lifesaving in Pancreatitis  

Ringer Lactate 1050-1400cc Bullous then 200-

250cc/hrs

7. Dopamine  

8. Oxygen:  
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ARDs

9. Insulin: 

Hyperglycemia

10. Calcium glucose:  

Tetany

11. Antibiotics:  

a) Imipenime  

b) Cefaruxime  

12. PPI, H2 Blocker:  

Stress ulcer

Abdominal painPain free

Oral intake

20%

NPO

13. Surgery: 
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Clinical examination of the Kidney and Urinary tract 
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Urinary System 
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Urinary Tract Infection (UTI) 

microrganism/ML510

UTI

Types:  

1. Upper UTI:  

  Pyelonephritis  

  Prostatitis  

Systemic

2. Lower UTI: 

  Cystitis  

  Urethritis  

Local 
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Risk Factors for UTI:  

1. Female Gender:  

UTI

a) Short urethra  

b) Sexual intercourse:  

Minor traumas

c) Absence of Prostatic fluid  

d) Pregnancy  

2. Sexually Active: 

IntercourseUTI

3. Obstructions:  

Urine flowobstruction

StrictureStoneTumor

Prostate hypertrophyUTI

4. DM:  

Glucose ureaUTI 
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5. Genetics:  

Uro epithelial has receptor for E coli
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Organisms:  

Organisms: 
Approximate 

frequency: 

E coli 70% 

Proteus 12% 

Staphylococcus 10% 

Enterococcus fecalis 6% 

Klabsella 4% 

Pseudomonas 5% (Dangerous) 

Clinic: 

1. Dysuria  

2. Frequency  

3. Urgency  

4. Supra pubic Pain (Cystitis) 

5. Cloudy urine  

6. Smelly urine 

7. Hematuria:

Pyelonephritis

1. Fever ↑↑, +𝑪𝒉𝒊𝒍𝒍𝒔  
2. Flunk pain  

3. Flunk tenderness   

4. Vomiting  
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5. BP↓↓, 𝑺𝒆𝒑𝒔𝒊𝒔 = 𝑺𝒆𝒑𝒕𝒊𝒄 𝒔𝒉𝒐𝒄𝒌 

LocalSystemic

Pyelonephritis

Prostatitis

EjaculationProstatitis

Investigations:  

1. Urine Exam:  

a)  Neutrophil  

b)  Nitrate 

c)  Glucose urea  

d)  WBC ↑↑ (𝑴𝒂𝒏𝒚)𝒊𝒏 𝑴𝒊𝒄𝒐𝒓𝒔𝒄𝒐𝒑𝒊𝒄 𝒆𝒙𝒂𝒎 

e)  Urine culture 

2. Blood Exam:  

a)  CBC 

3. Ultrasound:  

Recurrent UTIObstruction

4. CT scan 
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Prevention: 

1 Foley catheter 

2  

3  

4 Hygiene 

5 CranberryE coli
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Treatment: 

ketabton.com - The Digital Library



 

                      Edit & Design by: Kefayatullah Naib Amani (Mr.18) 118 

Nephrotic Syndrome (NS) 

243,5gr

Nephrotic syndrome Range protein urea

Nephrotic syndrome

1)  Hypo albumenemia  

2)  Dyslipidemia  

3)  Edema  

4)  Hypercoagulability  

Causes:  

1. Minimal Change disease:  

80%20%NS

Eczema

Bronchial asthma

2. Glomerolosclerosis  

3. Membranous glomerular nephritis

NSHIV

MalariaSyphilisHBs

4. Diabetic nephropathy  
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5. Systemic lupus erythematosus (SLE) 

6. Drugs:  

a) Pencillamin 

b) NSAIDs 

c) Gold 

Clinic:  

1. Edema  

2. Dyslipidemia:  

LDL

Atherosclerosis

3. Infections: 

SepsisShock

4. Hypercoagulability: 

Venous thromboembolismRenal 

vein thrombosis

5. Malnutrition  

6. Anemia  

7. Hypocalcaemia:  

Vitamin D binding

Investigations:  

1. Urine exam: 
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243,5gr

a) Serum albumin 3mg ↓↓ 

b) LDL, Cholesterol ↑↑ 

c) ESR ↑↑ 

2. Renal biopsy 

Treatment:  

A. Low salt intake  

B. Protein diet (Moderate protein 

restriction): 

C. Diuretics:  

EdemaThiazide

Loop diuretics

D. Statins 

E. Anticoagulants:  

2gr

F. ACE inhibitors or ARB: 
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Intra glomerular pressureProtein 

urea

(Conservative treatment)

1. Minimal change disease:  

a) Prednisolone 60mg/od/for 8 weeks 

b) Cyclophosphamide 3mg/kg/for 6-8 

weeks 

2. Membranous glomerular nephritis:  

a) Prednisolone + Azathioprine 

Prednisolone

1)  Steroid Responsive:  

2)  Steroid Dependent:  

3)  Steroid Resistant:  
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Acute Renal Failure (ARF) 

Acute Kidney Injury (AKI) 

(Reversible)

ARF 

Causes:  

1) Pre Renal ARF:  

ARF–40-80% 

a) Renal Hypo perfusion:  

Intra vascular volume

 Massive Bleeding 

 Dehydration  

 Sever diarrhea  

 Sever vomiting  

 Crush injury 

b) Low Cardiac output 

c) Decreased vascular resistance: 

 Sepsis  

 Anaphylaxis  
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 Neurogenic shock  

 Anesthesia  

2) Renal ARF:  

ARF

a) Acute Tubular necrosis (ATN): 

IschemiaToxicBaseToxic

 ExogenousAminoglycosideGentamicin 

 EndogenousUric acidHemoglobin urea

Myoglobin urea 

b) Glomerular Nephritis  

c) Interstitial nephritis  

d) Vascular Renal Disease:  

AtherosclerosisVasculitis

3) Post Renal ARF:  

5% ARFFlow

ObstructionStoneTumorBPH
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ARFCriteriaRIFLE 

criteria

R= Risk:  

Creatinine1,5

Urine output0,5cc/kg/hr

6Risk

I= Injury:  
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CreatinineUrine output

0,5cc/kg/hr12

Injury

F= Failure:  

Creatinine3urine output

0,3cc/kg/hr24

L= Loss:  

AKILoss 

E= End stage renal disease:  

AKI
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Investigations:  

1. Urea and Electrolytes 

2. Urine output 

3. Electrolyte 

AnemiaChronic 

RFAnemiaARF

HematuriaGlomerular 

nephritis

4. Renal U/S (for renal obstruction) 

5. ECG:  

HyperkalemiaVentricular fibrillation

ECG

Complications:  

1) Extracellular Fluid overload  

2) Hyperkalemia 

3) Metabolic acidosis  

4) Infections  

5) Pulmonary edema  

6) GI Bleeding  
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ARFCRF

1. Hypokalemia  

2. Hypophosphatemia  

3. Anemia  

4. Bleeding  

Treatment:  

1) Hemodynamic state:  

Hemodynamic unstable

IV FluidBPInotropic 

drugs

2) Dopamine:  

AKI

a)  Dilatation of Renal vessels 

b)  Renal perforation  

c)  Enhance urine flow (Sodium 

Reabsorption ↓↓) 

3) Hyperkalemia:  

Hyperkalemia

6,5mmole 
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1. Cell membrane stabilizer: 

a)  IV Calcium gluconate  

 

2. Shift K into cells:  

a) Salbutamol 

NebulizerInhaler

b) Insulin + Glucose  

c) Sodium bicarbonate 

3. Remove K from body:  

a) Diuretics (Loop)+ Normal 

saline 
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4) Pulmonary Edema:  

a) Oxygen  

b) Loop Diuretics high dose: 

 Furosemide  

c) CPAP (continuous positive 

airway pressure) 

d) Dialysis  

5) Acidosis:  

Intravascular volume

Acidosissodium bicarbonate8,4%/50cc

6) H2 Blockers:  

Stress ulcerGI bleeding

7) Avoid nephrotoxic drugs (stop)

NephrotoxicDose adjustment

8) Renal tract obstruction:  

a) Foley catheter (Apply) 
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b) Nephrostomy  

9) Dialysis:  

Function reversibleDialysis

Function irreversibleCRF

Dialysis
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Chronic Renal Failure (CRF) 

Chronic Kidney Injury (CKI) 

Irreversible

Causes:  

1. DM (20-40%) 

2. HTN (5-25%) 

3. Renal Vascular Disease:  

a)  Atherosclerosis  

b)  Renal artery stenosis  

4. Glomerular disease:  

a)  Glomerular nephritis  

5. Poly cystic kidney disease  

6. Interstitial disease (Nephritis) 

7. Systemic inflammatory disease: 

a) SLE 

b) Rheumatoid arthritis 

8. BPH 

9. Renal stone  

10. Unknown: 

Base 
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Stages:  
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Clinic:  

1. General (Nonspecific): 

A. Asymptomatic: 

GFR304-5

B. Anorexia  

C. Unknown weight loss 

D. Nausea  

E. Vomiting  

F.        Hiccup  

G. Nocturia  

H. Tiredness  

I.       Breathlessness 

J.       Uremic frost  

K. Pruritus  

L. Easy bruising  

M. Kussmal respiration  

2. Hematological:  

A. Easy bruising: 

Platelets

B. Anemia:  
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a) Decreased erythropoietin 

production 

b) Toxic effects of uremia on 

bone marrow  

c) Blood loss 

d) Anorexia  

 

 

 

 

 

3. Electrolytes and water disturbances:  

A. Salt and fluid retention  

B. Hyperkalemia  

C. Acidosis  

4. Neurological:  

A. Irritability  

B. Restless leg syndrome  

C. Sensory and motor neuropathy  

D. Uremic encephalopathy (coma and 

convulsions) 

5. Cardiovascular:  

80%BaseCRF
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A. HTN 

B. Left ventricular hypertrophy 

C. Heart Failure   

D. Arrhythmia:  

HyperkalemiaBase 

 

6. Muscular:  

A. Diffuse myopathy  

B. Muscle cramps  

7. GIT:  

A. Anorexia  

B. Peptic ulcer 

C. Nausea/ Vomiting  
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Investigations:  

1. Urea/ creatinine 

2. Electrolytes : 

hyperkalemia

3. Urine Exam:  

a)  Hematuria   

b)  Protein urea  

c)  Glucose urea  

4. ECG:  

LVHIschemiaArrhythmia

ECG

5. Abdominal Ultrasound:  

a)  Stone  

b)  Obstruction  

c)  BPH 

Small Kidney

6. HB Level 

7. Ca Level 

8. Glucose Level  

9. Lipid Profile  
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Treatment:  

1)  Life style changes:  

a)  Low salt diet  

b)  Low potassium diet  

c)  Exercise: 

Protein urea 

d)  Avoid smoking:  

Atherosclerosis
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2)  Drugs Therapy: 

1. Active Vitamin D 

2. Reduction of Protein urea:  

a) ACE inhibitors 

b) ARB 

3. BP Control:  

130/80DM

125/75

4. DM Control:  

a)  Avoid metformin  

5. Statins:  

Secondary 

prevention

6. Diuretics:  

Edema

a 

b 

c 

d LVH

7. Erythropoietin 50units/Kg/Weeks 
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Hemodialysis 

 

 

 

 

 

 

 

Uremic toxicElectrolyte

Remove

Indications: 

1. GFR 10↓↓ 

2. Serum creatinine level 8-10 or more then: 

DMCreatinine56

Dialysis

3. Hyperkalemia  

4. Acidosis  
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5. Uremic pericarditis  

6. Resistant hypervolemia  

7. Platelets dysfunction  

 

 

 

 

 

 

 

 

Methods:  

DialysisVascular access site

ARFJugular veinFemoral vein

CatheterApplyCRF

Atrovenous graftAtrovenous fistula

Dialysis

Dialysis
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Complications:  

1. Hypotension  

2. Reaction  

3. Air emboli  

4. HBV, HCV, HIV:  

5. Infections:  

Jugular veinCatheter

6. Dementia  

7. Dialysis Disequilibrium Syndrome:  

Dialysis

Cerebral edema
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