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Liver



Clinical manifestations of portal hypertension



Anatomy : The Portal Venous System



Cause of Portal Hypertension



Suprahepatic, hepatic, and infrahepatic



Development of Collaterals

▪ Normal

▪ Systemic vein pressure > portal vein

▪ Systemic bed  → portal bed

▪ In portal HTN

▪ Portal vein >systemic vein

▪ Reversal of flow 

▪ To decompress the portal pressure

: angiogenesis, development of new

collaterals, increase in the size of 

the collaterals, usually insufficient



Pathophysiology: Gastroesophageal Varices

Development of varix

: HVPG at least 10 mmHg

Venous drainage of GEJ

– Gastric zone

– Palisade zone

– Perforating zone

– Truncal zone

Distal esophagus : coronary v.

Fundus: short gastric v. → 

splenic v.



Natural History and Epidemiology

▪ Variceal hemorrhage : 12% / year

▪ 5% for small varices and 15% for large varices

▪ Red wale marks and advanced liver disease

▪ Recurrent variceal hemorrhage in 1 year : 60%

▪ 6 week mortality with bleeding episode: 15-20%

▪ 0% in Child A patients, 30% in Child C patients



Diagnosis of Gastroesophageal Varices

▪ Esophagogastroduodenoscopy (EGD)

▪ Gold standard

▪ During withdrawal of the endoscope

▪ Esophagus, maximally inflated, the stomach, completely 

aspirated

▪ The size of the varices in the lower third of the esophagus is the 

most important



Diagnosis of Gastroesophageal Varices

▪ EUS

▪ As good as EGD for detection of esophageal varices, but better 

than EGD to detect gastric varices

▪ To determine predictors for recurrence of varices after therapy 

: presence and size of paraesophageal varices

▪ Echo-free or hypoechoic lumen in the esophageal submucosa



Diagnosis of Gastroesophageal Varices: EUS



Diagnosis of Gastroesophageal Varices
▪ Ultrasonography

▪ Portal hypertensive change: splenomegaly, reversal of flow in the portal 

vein, portosystemic collateral blood flow

▪ Portal vein diameter >13mm: presence of esophageal varices

▪ Transient elastography; liver stiffness correlate to the presence/ degree of 

esophageal varices

▪ CT

▪ Detection rate: 92% for large varices, 53%-60% for small varices

▪ MRI

▪ Sensitivity of Gd-enhanced MRI: 81%



Classification of Esophageal Varices

▪ Several endoscopic classification systems for 

esophageal varices

▪ Simple classification recommended by AASLD/EASL

▪ Japanese Research Society for Portal Hypertension 

(JRSPH) system

▪ Dagradi classification

▪ Westaby classification



AASLD / EASL / APASL recommendation

▪ The size classification: as simple as possible

▪ 2 grades : small (≤ 5mm) or large (›5mm)

▪ 3 sizes 

▪ Small: minimally elevated veins above the mucosa

▪ Medium: tortuous veins occupying less than 1/3 of

the esophageal lumen

▪ Large: occupying more than 1/3 of the lumen

▪ Presence or absence of red color signs 



JRSPH system 

▪ Six categories

▪ Location (L)

▪ Form (F)

▪ Color (C)

▪ Red color sign (RC)

▪ Bleeding signs

▪ Mucosal findings



Location

▪ Ls

▪ Locus superior

▪ Upper part of the esophagus

▪ Lm

▪ Locus medialis

▪ Middle part of the esophagus

▪ Li

▪ Locus inferior

▪ Lower part of the esophagus



Form

▪ F0: no varicose appearance

▪ F1: straight, small-caliber

▪ F2: moderately enlarged, beaded

▪ F3: markedly enlarged, nodular or tumor-shaped



Form



Color

▪ Cw

▪ White varix

▪ Look like large folds of the esophageal mucosa

▪ Cb

▪ Blue varix

▪ Bluish-white or cyanotic, distended by blood

▪ Cbv (violet), Cb-Th (thrombosed)



Color

Cb

Cbv

Cw



Red Color Signs

▪ Reddish changes immediately beneath the submucosa

▪ Reliable predictors of the risk of variceal bleeding

▪ Categories

▪ Red wale markings (RWM)

: longitudinal dilated veins resembling whip marks

▪ Cherry-red spots (CRS)

: small red spots on the mucosal surface (2-3mm)

▪ Hematocystic spots (HCS)

: large (4mm or more), round, red projections look like blood blisters. blood coming from 

the deeper extrinsic veins straight out towards the lumen through a communicating vein 

into the superficial veins

HCS



Red Color Signs

▪ Grade

▪ RC0: absent

▪ RC1: small in number and 

localized

▪ RC2: intermediate between 

RC1 and RC3

▪ RC3: large in number and 

circumferential



Red Color Signs

RC0 RC1(RWM)

RC2(RMW, CRS) RC3(RMW, CRS)



Bleeding Signs

▪ During bleeding / After hemostasis

▪ During bleeding

▪ Gushing

▪ Spurting

▪ After hemostasis

▪ Red plug

▪ White plug



Bleeding Signs
Spurting Gushing

White plug

Red plug



Mucosal Findings

▪ E : erosion

▪ Ulcer : Ul

▪ Scar : S



Classification of Gastric Varices - JRSPH

▪ Relation to the cardiac orifice

▪ Lg-c: adjacent to the cardiac orifice

▪ Lg-cf: extension from the cardiac orifice to the fornix 

▪ Lg-f: localized to the fornix

▪ Lg-b: located in the body

▪ Lg-a: located in the antrum

▪ Size : similar to esophageal varices

▪ F1,F2,F3



Description
▪ In the order of the six main categories 

(L, F, C, RC, bleeding signs, and mucosal findings)

▪ Esophageal varices with RWM and CRS                                              

: Ls, F3, Cb,RC3 (RWM, CRS)

▪ Spurting bleeding from EV                                                                    

: Lm, F2, Cb, RC1 (CRS), spurting bleeding

▪ Esophageal varices  and fundic varices                                                

: Ls, F3, Cb,RC2(RWM,CRS),Lg-f, F2, RC0

▪ Spurting bleeding from GV extending from the cardiac orifice to 

the fornix: Lg-cf, F3, spurting bleeding



Example
Lm, F2, Cb,RC2 (RWM, CRS)



Example
Lm, F3, Cb, RC2 (RMW), spurting bleeding,S



Westaby classification

▪ Grade I

: Varices flush with the wall of the esophagus

▪ Garde II

: Varices protrude no more than half way to the center of the 

esophageal lumen

▪ Grade III

: Varices protrude more than half way to the center of the 

esophageal lumen



Classification of Gastric Varices – Sarin’s 

▪ Sarin’s classification

▪ GOV1: continuation of esophageal          

varices and extend for 2 to 5 cm 

below the GE junction along the

LC side of the stomach

▪ GOV2: continuation of esophageal varices   

and extend into the fundus

▪ IGV1: isolated gastric varices located in

the fundus

▪ IGV2: isolated ectopic varices anywhere in

the stomach



Classification of Gastric Varices

▪ Small: less than 10mm in diameter

▪ Medium: 10 to 20 mm in diameter

▪ Large: large greater than 20mm in diameter



Gastric Varices
Lg-cf, F2, RCS0

GOV2

Lg-c, F1, RCS0

GOV1

Lg-cf, F2, RCS0

GOV1



Gastric Varices

Lg-c, F2, RCS0

GOV2, medium Lg-cf, F3, RCS1

GOV2, large

Lg-cf, F3, RCS2

GOV2, large



Ectpoic varix

Duodenal varix
IGV2

Duodenal varix
IGV2



Screening Policy

▪ All patients with a diagnosis of cirrhosis should 

be screened for varices with an EGD

▪ No varices, repeat EGD in 2-3 years

▪ Small varices, repeat EGD in 1-2 years

▪ EGD once a year in patients with decompensation

▪ No EGD follow up in patients on β-blockers



Therapeutic Options



Risk Stratification of Esophageal Varices

NIEC (North Italian Endoscopy Club) Index

NEJM 1988;31:983-9



Therapies to Prevent the First Bleeding

▪ Pharmacological therapies

▪ Nonselective β-blockers (NSB)

▪ β2 effect: splanchnic vasoconstriction, portal inflow↓

▪ β1 effect: cardiac output ↓, portal inflow↓

▪ Propranolol or nadolol

▪ Endoscopic therapies

▪ Endoscopic variceal ligation (EVL)



β-blockers : The evidences



Response Guided Therapy

▪ Propranolol

▪ Starting dose of 20mg Bid

▪ Increase to maximal tolerated dose 

until heart rate is 55/min

▪ Indefinite duration

▪ Nadolol

▪ Starting dose of 40mg daily

▪ HVPG and bleeding



β-blockers : Side Effects

▪ Withdrawal of the drug: in 15% - 20%

▪ Common adverse effects

▪ Dizziness

▪ Breathlessness

▪ Fatigue

▪ Contraindication

▪ Reactive airway disease

▪ Peripheral vascular disease

▪ DM



Endoscopic Variceal Ligation

▪ First introduced in 1989

▪ The blood flow is completely interrupted, producing ischemic 

necrosis of the mucosa and submucosa

▪ Granulation takes place, leaving shallow ulcerations that heal in 14 

to 21 days

▪ EVL sessions are repeated monthly interval until eradication

▪ For large varices



EVL: The Evidences

Meta-Analysis of EVL vs No Treatment (5 trials, 601 subjects)

Hepatology 2001;33:802-807



The Clinical Scenario of Primary Prophylaxis

▪ Patients with cirrhosis and without varices

▪ Patients with cirrhosis and small varices

▪ With high risk of bleeding (Child B/C or RCS)

▪ Without high risk of bleeding

▪ Patients with cirrhosis and medium/large varices

▪ With high risk of bleeding

▪ Without high risk of bleeding



Patients without Varices

▪ Repeat EGD in 2-3 years

NEJM 2005;353:2254-2261

Development of varix or 

variceal hemorrhage



Patients with small varices

▪ With high risk of bleeding (Child B/C or RCS)

: Nonselective β blockers should be used

▪ Without high risk of bleeding

: β blocker can be used (long-term benefit, not proven)

or repeat EGD in 1-2 years

▪ Nonselective β-blockers in the prevention of first varceal hemorrhage in 

patients with small size varices

: 7% vs 2% over 2 years, not significant

Semin Liver Dis 1999;19:475-505



Patients with medium/large varices

▪ Medium/large varices with high risk of bleeding

: EVL or nonselective β blockers 

▪ Medium/large varices w/o high risk of bleeding

: EVL or nonselective β blockers 

: β blockers are preferred and EVL in patients with  

contraindication or intolerance or non-compliance to 

β blockers (AASLD)



Patients with medium/large varices

Meta-Analysis of EVL vs β blockers (16 trials, 1318 subjects)

Clin Liver Dis 2010;14:231-250

Patients with medium/large varices



Prophylaxis of First Variceal Bleeding:Summary

Clinical Situation Treatment Goal Duration Follow up EGD

No varices No every 2-3 years

Small varices
β blockers may be
recommended Increase to maximal 

tolerated dose or 
until 

HR 55/min

Indefinite
Every 1 year 
Not in β blocker  
users

Small varices
+ RCS or child B/C

β blockers Indefinite No 

Medium/Large
varices

β blockers Indefinite

EVL Variceal eradication
Until 
eradication

3Mo, 6Mo, 1yr



Upper GI Bleeding in Cirrhosis

▪ Cirrhosis with upper GI bleeding (465 patients)

▪ Esophageal varices (68%)

▪ Gastric varices (11%)

▪ Portal hypertensive gastropathy (6%)

▪ Duodenal ulcer (3%)

▪ Gastric ulcer (2%)

▪ Upper GI bleeding in a cirrhotic  patient must be presumed to be 

variceal origin until proven otherwise!!

Hepatology 2003;38:599-612



Acute Variceal Hemorrhage (AVH)

▪ Gold standard of diagnosis : endoscopy

▪ Definition of AVH

▪ In a patient with known or suspected portal hypertension

▪ Presence of hematemesis within 24 h of presentation, and/or 

ongoing melena, with melena within last 24 h

▪ Recent bleed

▪ Clinically significant bleed occurred within 6 weeks of 

presentation



Treatment Algorithm of AVH



Endoscopic Management of AVH

▪ Endoscopy as soon as the patient is hemodynamically 

stabilized in a monitored unit (at least 12  hrs) 

▪ In endoscopy unit

: Hemodynamically stable patient, no hepatic 

encephalopathy, no cardiopulmonary dysfunction

▪ Otherwise, in ER or ICU by portable device



Check List Before Endoscopy

▪ Patient 

: Vital sign, two IV lines, fluid (blood), O2 supplement, consent 

▪ Endoscopy unit

: Check endoscope (suction), emergency cart, patient  

monitor, accessories, SB tube, at least 3 medical persons

▪ Preparation prior to endoscopy

: SBP>80 mmHg, intubation if necessary, IV drugs  (vasoconstrictors, antibiotics, 

PPI)

▪ Routine sedation is not recommended



Diagnosis of Variceal Bleeding

▪ Bleeding from esophageal varices

▪ Direct visualization of bleed issuing from an esophageal varix, 

usually spurting

▪ Presence of a sign of recent bleed on a varix

: white nipple sign or overlying clot

▪ Presence of esophageal varices with red color signs and blood 

in the stomach in the absence of another source of bleeding

▪ Presence of esophageal varices with red color signs and clinical 

signs of upper GI bleeding (hematemesis or melena), without 

blood in the stomach





Role of Endoscopic Therapy in AVH

▪ Endoscopic band ligation

▪ Endoscopic sclerotherapy (ES)

▪ Injection of a sclerosing agent (ethanolamine up to 10-15cc) into the variceal 

lumen (intravariceal) or adjacent to it (paravariceal)

▪ Cause a thrombosis of the varix and inflammation of the surrounding mucosa

▪ Disadvantage: esophageal ulcer, bacteremia

▪ EVL is more effective than ES with greater control of hemorrhage, lower 

rebleeding, and lower adverse events but without differences in mortality



EVL is better than ES

E EVL RR(95%CI) p

ES EVL RR (95% CI) P

Overall 25 (28%) 13 (14%) 1.9 (1.1-2.5) 0.03

Total 28 14

Major 12 (13%) 4 (4%) 3.1 (1.1-9.1) 0.04

Minor 16 (18%) 10 (11%) 1.6 (0.8-3.4) 0.21

Side Effects

J Hepatol 2006;45:560-567

• Therapeutic failure 24% vs 10%, RR=2.4, 95% CI 
1.1-4.9

• Failure to control bleeding 15% vs 4%, p = 0.02



Endoscopic Sclerotherapy



Failure to Control AVH

▪ 15-20% of patients with AVH

: early rebleed or failure to control bleeding

▪ Failure to control AVH(within 48hr)

▪ Direct visualization during endoscopy

▪ Fresh hematemesis after 2hr of combination therapy

▪ 2(or 3) drop in hemoglobin within 24h period without  transfusion

▪ Development of hypovolemic shock



Rescue Therapy – Balloon Tamponade
Sengstaken-Blakemore (SB) tube



Rescue Therapy – Balloon Tamponade

▪ Hemostasis by direct compression of bleeding varices

▪ Uncontrolled bleeding or massive and profuse bleeding

▪ Temporary ‘bridge’ therapy: maximum 24 hrs

▪ Pneumatic compression of the fundus and the lower esophagus, stop 

bleeding in 85% of cases

▪ Recurrence in half of the patients following deflation

▪ Complication (20-30%)

: aspiration pneumonia, esophageal perforation

▪ If hemostasis is not achieved within 2 hrs, other therapeutic options should 

be tried 



Rescue Therapy

▪ Second endoscopy

▪ Carefully planned (if bleeding is mild and the patient  is hemodynamicall

y stable)

▪ Need caution and more expertise

▪ TIPS

▪ Shunt (surgical or TIPS) has clinical efficacy as salvage therapy

▪ In patients whom hemorrhage from esophageal varices cannot  be contr

olled

▪ Rebleeding despite combined pharmacological and endoscopic  therapy
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Biliary tract

























































































Indeterminate perihilar biliary stricture
• Single operator fiberoptic choledochoscopy

68 y.o. M 
AST 105 IU/L 
TB 11.4 mg/dL
s/p 
cholecystectomy
Presenting with 
worsening RUQ 
pain and fever






