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Abstract: 
Background: Most of the published data comparing EVL to propranolol 
have reached a conclusion that EVL is the option for patients with 
contraindications or intolerance to beta-blockers. Authors failed to give 
answer if it is an alternative to beta-blockers that could be used for all 
cirrhotic patients with varices, in case propranolol fails, or if it is the 
prophylactic treatment of choice. This study was designed to compare 
the effectiveness of prophylactic EVL to propranolol in the primary 
prevention of variceal bleeding from medium and large sized varices 
among Egyptian patients.  
Patients and Method: The study included 60 patients with chronic liver 
disease, grade III or IV varices and negative history of variceal bleeding. 
Patients were randomized to receive either EVL or propranolol and were 
followed up every 3 months for one year. 
Results: In the EVL group, successful initial variceal obliteration was 
achieved in 22 patients (88%). In 5 of these patients, variceal recurrence 
to grade II occurred in 22.7%. Failure to reduce the size of varices was 
reported in one patient (4%). Patients in the propranolol group showed 
high incidence of hypotension (52.1%). The mean dose of propranolol 
was low (43±7.3mg). Resting heart rate of 69 beat/min was 100% 
sensitive and 100% specific for the development of hypotension. 
Both groups were comparable as regards patients compliance, bleeding 
and overall mortality. Adverse effects to therapy were significantly 
higher in the propranolol group as hypotension occurred in 52.1% of 
patients in the propranolol group. 
Conclusion: Although EVL is an invasive therapy as compared to 
propranolol, yet patients are more complaint to this short term therapy. 
Given this fact in addition to the high incidence of drug intolerability 
seen with propranolol makes EVL the preferred therapeutic option 
despite the comparable effectiveness of the two modalities in the 
primary prevention of variceal bleeding. 
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Introduction: 
Portal hypertension is one of the most 

devastating complications of chronic liver 
disease and is the most common cause of 
mortality and morbidity in patients with 
cirrhosis. Around 30%-60% of patients 
with cirrhosis develop oesophageal varices 
and 30% of them bleed(1,2). 

Within the short span of half a century, 
dealing with oesophageal varices has 
become highly differentiated, with multiple 
therapeutic options. Prevention of the first 
variceal bleeding is undoubtedly one of the 
most important issues in the treatment of 
portal hypertension. Several studies have 
compared sclerotherapy to obliterate 
oesophageal varices with comparable 
control groups. These studies were mostly 
conducted before the advent of endoscopic 
band ligation. Although early trials were 
positive, more recent studies failed to 
confirm the initial enthusiasm(3,4). Although 
EIS provides effective treatment, yet, it is 
associated with variceal bleeding in 20–50 
per cent of patients and a high rate of local 
and systemic complications(5).  

Pharmacotherapy is currently the most 
widely accepted prophylactic therapy. Non-
selective β-blockers (propranolol, nadolol) 
are still the most widely used drugs for 
preventing variceal bleeding, particularly in 
primary prophylaxis(6,7). 

EVL is becoming increasingly 
competitive with β-blockers, owing to its 
low morbidity and high success rate. 
Although more invasive, EVL can provide 
permanent variceal eradication with 
minimal risk, whereas the results with β-
blockers are dependent on patients’ 
tolerance and compliance(8). 

The present study was designed to 
investigate the effectiveness of prophylactic 
EVL compared to propranolo for the 
primary prevention of  variceal bleeding in 
Egyptian patients. Including a no treatment 
group seemed not ethical due to the general 

acceptance of the concept of primary 
prevention of variceal bleeding. Moreover, 
“no treatment” versus EVL, has been earlier 
addresses and the results obtained 
significantly favored EVL for prevention of 
variceal bleeding(8). Accordingly the next 
logical step was to compare ligation to drug 
therapy for the primary prevention of 
variceal bleeding. 
Patients and Methods: 

This study was conducted on 60 patients 
with chronic liver disease and portal 
hypertension admitted to the Tropical 
Medicine Department, Kasr-El-Aini 
Hospital, Cairo University. 
Inclusion criteria: 
• Grade III or IV oesophageal varices as 

shown by Endoscopy(9,10). 
Exclusion criteria: 
• Patients with history of hematemesis, 

EVL or EIS. 

• Patients with fundal varices (GOV2). 
(patients with GOV1 which are 
continuations of oesophageal varices and 
extend for 2-5 cm below the 
gastroesophageal junction, along the 
lesser curve were not excluded from the 
study. 

• Those with contra-indications for 
propranolol therapy: as presence of 
Diabetes Mellitus, chronic asthmatic 
bronchitis, chronic obstructive airway 
disease, heart block, congestive heart 
failure, and those with compromised left 
ventricular function. 

After an informed consent, patients were 
alphabetically randomized into either one of 
two groups for primary prevention of 
variceal bleeding: 

• EVL group: included 30 patients who 
received endoscopic variceal band 
ligation (EVL). 

• Propranolol group: included 30 patients 
who received propranolol therapy. 
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Both groups were subjected to 
the following: 
1. Clinical assessment with special 
emphasis on: 
• Manifestations of liver cell failure, liver 

size and Spleen size.  

• Chest and heart examination to detect any 
sign of heart failure or obstructive airway 
disease. 

2. ECG tracing. 
3. Laboratory investigations 
including: 
• Complete blood picture  

• Liver function tests:  

o Total and conjugated bilirubin. 
o ALT and AST. 

o Total serum proteins and albumin. 
o Prothrombin time and concentration. 

• Blood urea and serum creatinine. 
4. Abdominal Ultrasonographic 
Examination. 
5. Upper Endoscopy: 

It was done in the Gastrointestinal 
Endoscopy Unit, Kasr-El-Aini, Cairo 
University using an Olympus GF-240 
videoscope or a Fujinon EG 450-HR 
videoscope commenting on: 
Oesophageal varices: 
1. Number 

2. Grade according to Thakeb et al.(10) into: 
a. Grade I: Small straight cords of 

varices confined to the lower third of 
oesophagus. 

b.Grade 2: Moderate sized clubbed 
varices, with well defined areas of 
normal mucosa between them, 
forming several distinct variceal cords 
and confined to the lower half of the 
oesophagus. 

c. Grade 3: Gross varices extending 
into the proximal half of the 

oesophagus, normal mucosa might not 
be visible in-between them unless the 
oesophagus is fully distended with air. 

d.Grade 4: Varices like those of grade 
3 but with dilated capillaries on top or 
in-between them. 

3. Signs of impending rupture if present: 
(cherry red spots, haemocysts) 
according to Beppu et al.(11): 

4. Portal hypertensive gastropathy: 

a. Presence or absence 
b. Grade: mild or severe 

This is according to the Baveno III 
consensus(9), where mild gastropathy is 
referred to when mosaic like pattern is 
present without any redness, while severe 
gastropathy is referred to when the mosaic 
pattern is associated with any red sign ( red 
point lesion, cherry red spots or black 
brown spot). 

5. The presence of gastritis, duodenitis 
and/or ulcers. 
6. Estimation of the hepatic 
functional reserve: 

The hepatic functional reserve was 
assessed using the Pugh modification of 
Child’s criteria. This system relies on 
clinical and laboratory evaluation (bilirubin 
and albumin serum levels, and presence of 
ascites, grade of encephalopathy, 
prothrombin time and state of nutrition). 
7. Doppler Ultrasonography: 

It was done in the Ultrasonography 
sector of the Endoscopy unit, Cairo 
University using a Hitachi EUB 515-A 
machine with 3.5 MHZ convex transducer 
with pulsed duplex doppler capabilities. 
The study was performed in all cases by the 
same examiner following a standardized 
method to minimize systematic and random 
error. 
a. Portal vein cross sectional area:  

The software of the machine calculates 
the area using the formula: A = πD2/4 
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assuming that the vessel is circular in cross 
section(12). 
b. Portal vein mean velocity (V 
mean):  

It was calculated using the following 
formula :   (13) 
V mean =  Doppler shift frequency x constant 

     -------------------------------------------- 
   2x transducer frequency x cos the Doppler angle 
 

c. Direction of flow:  
It was determined by a positive (towards 

the probe) or a negative (away from the 
probe) deflection of the Doppler tracing.  
d. Portal vein flow volume:  

It was calculated by the equation: 
PVF =     A x V mean x 60 
(ml/min) (cm2) (cm/sec). 
PVF= Portal volume flow  A = cross sectional area 
V mean = mean velocity. 
 

e. Portal vein congestion index:  
It was calculated using the following 

equation: 
CI =  A / V mean 
(cm/sec)           (cm2)  (cm/sec)  
 

f. Splenic vein cross-sectional area:  
Calculated by the same equation 

described for the PV(12). 
g. Splenic vein mean velocity and 
flow volume. 
8. Randomization:  

Patients were then randomized to receive 
either EVL or propranolol therapy. 
9. Endoscopic variceal ligation 
(EVL):  
Technique of variceal ligation: 
The technique of ligation used is the same 
described by Stiegmann et al.(14) and 
Stiegmann and Goff(15). Ligation confined 
to the lower 5 cm of the oesophagus , 
ligating first the prominent varix or the one 
showing signs of impending rupture. 
Different varices are ligated at different 
levels. Each varix received one or more 
bands, starting caudally and adding bands 
cephalad if the variceal column remains 

large. Four to 10 bands were applied in 
each session. Repeated sessions were 
performed at a two weeks interval, until 
oesophageal varices were too thin to be 
ligated (figure 1). 
Detection of complications:  

Before subsequent session, the patient 
was asked and examined for any possible 
complications such as: bleeding, dysphagia, 
fever or any respiratory problem. All 
patients were provided with a 24 hour/day 
available emergency phone number. 
Failure to achieve variceal 
obliteration:  

This was defined by failure to reduce the 
grade of varices after 3 sessions of ligation. 
Medical therapy:  

Patients assigned to this group were 
given oral propranolol  in a dose of 10mg in 
the first day. The heart rate and blood 
pressure were checked after 12-24 hours. 
The dose was gradually increased every 3 
days until adequate beta blockade was 
achieved as shown by a reduction in the 
resting heart rate by 25%. This was an 
alternaltive to monitor dose adjustment by 
monitoring the HVPG(16) (hepatic venous 
pressure gradient).  
Propranolol was discontinued if the 
patients developed: 
• Serious side effects 

• Systolic blood pressure below 90 mm Hg 

• Heart rate less than 60 bpm. 
All patients were assessed on clinical 

bases after one month of therapy 
Follow up schedule: 

All available patients in both groups 
were followed up for at least one year at 3 
monthly intervals for: 

• Clinical assessment: for the occurrence of 
variceal bleeding, hepatic 
decompensation. 

• Laboratory Investigations: CBC, liver 
function tests at the end of one year 
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• Ultrasonographic evaluation: with 
special emphasis on the liver, spleen, 
amount of ascites. 

• Doppler assessment: for the portal and 
splenic vein and collateral status 

• Endoscopic assessment: Especially for 
the grade of varices, presence of fundal 
varices, and grade of PHG. 

Estimation of the hepatic functional 
reserve using the modified Child’s score 
was done at the end of one year of follow 
up. 
Statistical analysis and 
tabulation of results: 

Patients’ data were tabulated and 
processed using SPSS (10.0) statistical 
package for Windows 98. Quantitative 
variables were expressed by means and 
standard deviation. While qualitative data 
were expressed by frequency and percent. 

Qualitative variables were analyzed 
using Chi-square or Ficher’s exact test 
when appropriate. 

Quantitative variables were analyzed 
using student’s T-test or Friedmann’s test 
when appropriate. 

ROC curve was done for optimum cut 
off value where area of concordance (C) 
was > 0.7, while cumulative follow up time 
was estimated using Kaplan Meyer curve. 

In all tests, P value was significant when 
< 0.05. 
Results: 

The pretreatment clinical features of the 
studied groups were shown in table (1). 
The two groups were comparable as regard 
the age, sex, etiology of liver disease and 
Child’s grade.  

Table (2) shows the results of the 
laboratory investigations done for all 
patients. 

Both groups were comparable as regard 
the liver function tests values except for the 
serum albumin level that was significantly 

lower in the EVL (2.89g/dl) group as 
compared to the propranolol group 
(3.10g/dl) (p<0.01). Other data did not 
show a statistically significant difference 
between the studied groups 

The ultrasonographic features of the 
studied patients are shown in table (3). No 
significant difference was found between 
the studied groups. 

Doppler parameters are shown in table 
(4), 4 patients in the EVL group (13.3%) 
and 1 patient in the propranolol group 
(3.3%) had portal vein thrombosis (PVT). 
While splenic vein thrombosis (SVT) was 
equally reported among both groups (1 
patient each).  

Different types of collaterals were 
reported in both groups, yet, with a low 
incidence: splenic hilar collaterals (SHC) 
were reported in 2 patients of the band 
group and 3 of the propranolol group (the 
total number of cases in such case was 
considered after ruling out those who 
underwent splenectomy). Coronary vein 
was reported in 3 cases (1 in the EVL 
(3.4%) and 2 in the propranolol (6.7%)) and 
PUV was re-canalized in 5 patients (3 in the 
EVL group (10.3%) and 2 in the 
propranolol group (6.7%)).  

None of the Duplex parameters showed 
significant difference among the studied 
groups: 

Endoscopic findings showed no 
statistically significant difference in each of 
the studied groups as shown in table (5). 
Most of the patients had grade IV rather 
than grade III oesophageal varices. Also, 
there were equally reported incidences of 
signs of impending rupture (63.3% for each 
group). Short fundal extensions were 
reported in 23.3% of the EVL group and 
26.7% in the propranolol group. 

Portal hypertensive gastropathy was 
reported in the majority of patients of both 
groups with different grades. There was no 
reported statistical significant difference as 
regard its grade. 
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Assessment of patients in the follow 
up schedule showed the following: 
In the EVL group: 

Analysis showed that it was possible to 
assess 25 patients (83.3%) out of 30 
patients after excluding 5 patients who were 
non compliant to therapy (16.7%) and 
dropped out before variceal obliteration. 

Successful initial variceal obliteration 
was achieved in 22 patients (88%). In 5 of 
these patients variceal recurrence to grade II 
occurred (22.7%) (table 6). 

Sixteen patients (64%) completed at 
least one-year follow up.  

The remaining 9 patients (36%) didn’t 
complete the whole scheduled year due to 
either death (5 patients; 20%), bleeding 
after obliteration (1 patient; 4%), or failure 
to achieve variceal obliteration. The cause 
of failure was either due to bleeding before 
obliteration (2 patients; 8%) or failure to 
reduce the grade of varices by repeated 
sessions of EVL which was reported in 1 
patient (4%).  

As regard cases that experienced variceal 
bleeding 2 of them were before variceal 
obliteration presenting as hematemesis. The 
source of bleeding was in one case from the 
residual varices and was managed by EIS. 
The other case presented with bleeding 
from post sloughing ulcers and was 
managed by injecting the ulcer using 
histoacryl; both cases were considered end 
of treatment. Concerning the third case 
(with bleeding after obliteration) the 
bleeding was in the form of melena, the 
bleeding source could not be identified and 
so the residual grade I varices were injected 
and this was considered end of follow up. 

Table (7) shows the number of sessions 
and duration of the procedure in those who 
achieved complete initial variceal 
obliteration (22 patients). The mean number 
of sessions till complete variceal 
obliteration is 4.10 (±1.20) sessions, and the 
mean time till obliteration is 7.40 (±1.80) 

weeks. The average number of bands used 
was 4-5 bands per session. 

The reported complications were trivial 
such as short-term dysphagia in 9% of 
cases. Post EVL ulcers were invariably 
reported among all cases. However, 
bleeding from these ulcers was reported in 
only 1 patient. 

The number of patients available for 
follow up at each of the follow up phases 
and the number of drop outs is represented 
in Kaplan Meyer curve (cumulative follow 
up time) (curve 1): 

Immediately following obliteration 1 
patient died from decompensated liver 
disease and was not included in the follow 
up. Accordingly, 21 patients were available 
for assessment at 3 months. At 6 months 
one patient died from extensive 
cerebrovascular stroke. At 9 months 4 
patients were lost; one developed melena 
that was managed by EIS and considered 
end of treatment. While, two patients died, 
both known to have HCC (one died from 
rapid hepatic decompensation and the other 
died from ruptured subcapsular tumor. The 
fourth patient died of a complicated attack 
of SBP leaving 16 patients for assessment 
at month 9 and 12. 

Ultrasonographic assessment of patients 
following EVL revealed reportable new 
changes in the patency of the portal vein or 
the re-canalization of new collaterals. 
Immediately following obliteration 1 
patient developed portal vein thrombosis 
(that was not previously reported: 4.7%) 
later on there has been new development of 
portal vein thrombosis at 6, 9, and at 12 
months. 

New canalization of PUV was reported 
at 3, 6 and 9 months with a maximum 
reported incidence of occurrence after the 
first 3 months of obliteration (14.3% of 
cases). None of the patients developed new 
canalization of the coronary vein along the 
whole duration of follow up (table 8). 
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Concerning the duplex-Doppler 
parameters for the portal vein, there was a 
highly significant rise in the portal vein 
velocity immediately following obliteration 
(18.11cm/sec) as compared to before 
obliteration (11.37cm/sec). This had an 
impact as well on the mean portal vein flow 
volume with a consequent significant rise 
from 1038.6ml/min (±374.50 ml/min) 
before obliteration to 1653.6 ml/min 
(±1066.2ml/min) after obliteration. 

Multiple response analysis for all of the 
portal vein Doppler parameters showed no 
significant change as assessed before and 
after obliteration and along the follow up 
period. 

The portal vein congestion index (CI) 
showed a highly significant drop 
immediately following obliteration (from 
0.15±0.07 to 0.09±0.04). Multiple response 
analysis of the portal vein CI along the 
follow up period showed no significant 
alterations (table 9). 

The splenic vein Doppler parameters 
showed alterations as well: The mean 
splenic vein congestion index was stable all 
through (mean value ranged between (0.07-
0.09). Multiple response analysis of the 
splenic vein mean area showed significant 
rise along the follow up period from 0.84 
cm2 before obliteration to 1.41cm2 after 1 
year. Also, the splenic vein mean flow 
volume showed significant rise along the 
follow up period. This rise was gradual, 
minor and statistically insignificant during 
the first 6 months followed by a significant 
rise in the second half of the year so that it 
was more than doubled after 1 year of EVL. 
i.e. (from 712.55 ml/min before obliteration 
to 1411.51ml/min after 1 year (curves 2, 3). 

The findings encountered on analysis of 
the endoscopic features along the whole 
follow up period were as follows: 

At the end of band sessions patients had 
either disappearance of varices or had grade 
I non suctionable veins.  

A total of 5 patients developed relapse to 
grade II varices: (2 patients at each of 6 and 
9 months and 1 patient at 12 months). 
These were subsequently managed by re-
banding. 

Despite the appearance of fibrotic 
incomplete rings following obliteration, yet, 
actual development of oesophageal 
strictures did not develop along the whole 
year. N.B: none of these patients had 
persistent dysphagia on clinical assessment. 

Low incidence of appearance of fundal 
varices (only one patient: 4.7% at 3 months 
of follow up). 

Congestive gastropathy remained rather 
stationary with no tendency for worsening 
and no reported related bleeding. 

The reported mean values of liver 
function tests showed no significant 
changes.  

On comparing patients who achieved 
initial variceal obliteration (22) to those 
who failed to achieve initial obliteration (3). 
The cause of failure was in 2 patients due to 
bleeding while still on therapy (8%) and in 
1 patient due to failure to reduce the grade 
of varices despite repeated sessions of EVL. 
There was no statistical significant 
difference between the 2 groups. 

Analyzing the endoscopic parameters of 
both groups showed that the two groups 
were comparable as regard the grade of 
varices, presence of signs of impending 
rupture, presence of fundal extension as 
well as the severity of PHG. 

Table (10 a,b) compares relapsers to 
non-relapsers: Relapsers were patients who 
developed recurrence of varices to grade II 
at any time of the follow up period. They 
were subsequently managed by re-banding.  
They were 5 patients (4 completed 1 year 
follow up and 1 patient died after 6 months 
from ruptured subcapsular hepatoma). Non-
relapsers were patients who didn’t develop 
recurrence of varices along the whole 
follow up period (12 patients: 70.6%). 
Retrograde analysis of these patients 
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(before the band procedure) showed that 
both groups were comparable as regard 
Child grade. The incidence of focal lesions 
was only seen in the relapsers group (40%). 

Doppler parameters of both groups 
showed that none of the patients in either 
group had portal or splenic vein thrombosis. 
Moreover, the mean values for the portal 
vein flow volume and congestion index 
were comparable with no statistically 
significant difference. Yet, the splenic vein 
mean flow volume was significantly higher 
in relapsers (1297.2ml/min±565.19ml/min) 
as compared to Non-relapsers 
(487.96ml/min±309.64ml/min) (P=0.03). 

The mean splenic vein congestion index 
was similar in both groups (0.07). Coronary 
vein patency was detected in only 1 patient 
of the relapsers group (20%) and none of 
the Non-relapsers group. While none of the 
relapsers group had splenic hilar collaterals 
(SHC) or canalized paraumbilical vein, 
each of these was reported in 2 patients 
(16.7%) of the Non-relapsers group. 

Analysis of the endoscopic parameters 
showed that all relapsers had grade IV 
varices and signs of impending rupture. The 
majority in both groups had mild to 
moderate congestive gastropathy (80% 
among relapsers and 75% among non-
relapsers).  

The mean number of sessions needed to 
achieve variceal obliteration among 
relapsers (4.00±0.00 sessions) was 
significantly higher compared to Non-
relapsers (3.01±1.02 sessions). (P=0.02). 
In the Propranolol group: 

Thirty patients were assigned to receive 
oral propranolol at a dose that reduced the 
resting heart rate by 25%. Out of these 
thirty studied patients 23 patients were 
compliant (76.7%) while 7 patients were 
non-compliant to therapy (23.3%) (table 
11). 

The baseline pulse in the studied patients 
was 75.31(±4.52) beats/min, then dropped 
to 68 beats/min after 3 days, then 64 

beats/min after 1 week to be monitored on a 
mean of 62 beats/min. As for the blood 
pressure, the mean value before drug 
therapy was 126/76 mmHg. It dropped after 
3 days to 108/64 mmHg and maintained 
thereafter at a mean of 109/62 mmHg. 

Immediate hypotension was detected in 
10 patients (43.5%). In these patients, 
timing of hypotension was after a mean 
duration of 5(±1) days (from the start of 
treatment). Delayed hypotension was 
detected in 2 patients (8.7%) after 3.00 
(±1.10) months of therapy and this 
necessitated drug discontinuation. When 
dose reduction was attempted before 
discontinuation of therapy patients were 
still experiencing symptomatic hypotension 
and were no more on the targeted 25% 
reduction of heart rate. 

During the first month of therapy it was 
possible to assess patients for the 
development of hepatic encephalopathy, 
hyperbillurbinaemia and the occurrence of 
renal impairment. It was found that none of 
the patients developed hepatic 
encephalopathy during this period. Mean 
total serum bilirubin was 2.2mg% and 
serum creatinine was 0.9 mg% (table 12). 

Kaplan Meyer curve shows the number 
of patients available for follow up at each 
assessment phase and cause of drop out. 
Following drug initialization 6 patients did 
not attend the first follow up schedule at 3 
months and 2 patients developed variceal 
bleeding. So, 12 patients were available for 
assessment at 3 months. At 6 months only 
10 patients were available for assessment as 
2 patients developed delayed hypotension 
that necessitated drug discontinuation. 

The laboratory features of the studied 
patients along the follow up course showed 
no statistically significant change in the 
liver and kidney function tests before and 
after propranolol therapy. 

Doppler features of the studied patients 
during the follow up schedule, showed that 
new changes involving patency of the 
portal vessels and collaterals re-canalization 
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were minor and occurred only during the 
first 6 months of follow up: where only 1 
patient (12.51%) developed portal vein 
thrombosis after the first 3 months. Another 
patient developed re-canalized PUV after 6 
months (12.5). Statistical analysis for the 8 
patients who completed 1 year assessment 
showed no significant changes along the 
study period as regard the new development 
of collaterals (table 13).  

The portal vein duplex parameters 
showed no major alterations except for a 
significant peak rise of the mean flow 
between 3-6 months from 914.31 ml/min to 
1279.03 ml/min that was followed by a 
similar drop over the following 3 months 
(P=0.03). As for the congestion index it 
remained rather stable all through with no 
reported statistically significant change 
(curve 4). 

Analysis of the splenic vein duplex 
parameters using the Friedman test showed 
no significant change in these parameters 
along the course of propranolol therapy. 

Endoscopic findings showed no 
significant change in the grade of varices or 
PHG along 1 year in patients on 
propranolol therapy. After 1 year only 3 
patients (37.5%) had grade II varices and 
still the rest of the patients had either grade 
III (50%) or grade IV varices (12.5%). 

Table (14) shows that immediate 
hypotension was a remarkable finding in 
patients receiving propranolol therapy as it 
constituted 33.3% of cases during drug 
initialization. Retrograde analysis of such 
group, as compared to those who passed the 
drug initialization phase without developing 
hypotension, showed significant difference 
between both groups as regard the Child 
grade. The majority of the hypotension 
group were Child grade C (60%) while the 
majority of patients who didn’t develop 
hypotension were Child’s grade A (75%). 

On the other hand the Doppler 
parameters showed no remarkable 
difference for both groups. 

Analysis of the endoscopic findings in 
these patients showed significantly higher 
incidence of grade IV varices (90%) among 
the hypotension group when compared to 
the no hypotension group (65%) (P=0.03).  

The pre-initialization features of both 
groups showed statistically significant 
difference for each of the base line pulse 
and blood pressure with both its systolic 
and diastolic components. The base line 
pulse in patients who developed 
hypotension was significantly lower than 
those who did not develop hypotension 
(72.53±3.54 bpm versus 77.10±5.37 bpm, 
P=0.03). Aided by the ROC curve analysis 
it was possible to find a cut off pulse of 69 
bpm that is 100% sensitive and 100% 
specific for the development of hypotension 
(C=0.7) (curve 5). 

Also as for the blood pressure it was 
significantly higher in those who did not 
developed hypotension (130/79) as 
compared to those who developed 
hypotension (121/73) (P=0.02). 

There was no significant change in the 
Child’s grade after 1 year in patients 
receiving propranolol therapy. It was 
noticeable that the majority of patients were 
of Child grade A before and after 1 year of 
therapy. This came from the fact that 75% 
of these patients kept the same grade as 
before propranolol therapy. 

When comparing EVL to propranolol 
(table 15), it was found that although 
patients’ compliance was higher among the 
EVL group than the propranolol group yet 
this was of no statistically significant 
difference. Also the incidence of over all 
mortality was higher in the EVL group 
(16.7%) than the propranolol group (3.3%) 
yet without statistical significant difference. 
It is worth mentioning that there was no 
reported bleeding-related mortality among 
both groups. 

Side effects to therapy (bleeding from 
post EVL ulcers or development of 
propranolol-related hypotension) showed 
significant difference between the 2 groups 
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being higher in the propranolol group than 
the EVL group. This was reported in 12 
patients (40%) of the propranolol group and 
1 patient (3.3%) of the EVL group 
(P=0.001) 

Both groups were comparable as regard 
the incidence of the overall portal 
hypertensive bleeding (varices and ulcer 
origins) as it was reported in 10% in the 

EVL group and 6.7% in the propranolol 
group. Also discontinuation of therapy, due 
to portal hypertensive bleeding in either 
groups and/ or hypotension in the 
propranolol group was significantly higher 
in the propranolol group as compared to the 
EVL group. It was reported in 3 patients of 
the EVL group (10%) as compared to 14 
patients in the propranolol group (46.7%). 

 
Table (1): Pre-treatment clinical features of the studied groups: 

Variables EVL group 
(30 patients) 

No/mean  %/SD 

Propranolol group 
(30 patients) 

No/mean   %/SD 

P 

Age (years) 51.50 ±8.10 50.10 ±6.20 
Sex : Males (No) 21 70% 21 70% 
         Females (No) 9 30% 9 30% 

 
NS 

Etiology of liver disease  

Post hepatitis B 3 10% 2 6.7% 

Post hepatitis C  15 50% 17 56.7% 

Schistosomiasis 0 0 1 3.3% 

Mixed Schistosomal & HCV 12 40% 10 33.3% 

Mixed Schistosomal & HBV 0 0% 0 0% 

NS 
 
 

Child’s grade  

Child A 12 40 18 60% 

Child B 6 20 6 20% 

Child C 12 40 6 20% 

 
NS 

 
Table (2): The laboratory investigations of both groups: 

Lab invest EVL Group 
(30 patients) 

No/mean    %/SD 

Propranolol Group 
(30 patients) 

No/mean   %/SD 

P 

Haemoglobin (gm/dl) 11.23 ± 1.36 11.90 ± 1.53 NS 

RBCs (million /cmm) 3.41 ±1.12 3.20 ±1.51 NS 

TLC (1000/cmm) 4.24 ±1.45 3.91 ±1.72 NS 

Platelet (1000/cmm) 98.00 ±22.00 89.00 ±18.00 NS 

LFT:  

Total bilirubin (mg/dl) 3.04 ± 4.20 1.60 ±1.13 NS 

Conjugated (mg/dl) 1.55 ± 2.50 0.80 ±0.71 NS 

AST (N: up to 38 U/L) 75.00 ±10.00 65.00 ±8.00 NS 

ALT (N: up to 41 U/L) 80.00 ±12.00 73.00 ±10.00 NS 

T. proteins (g/dl) 7.44 ±0.86 7.52 ±0.73 NS 

S. albumin (g/dl) 2.89 ±0.43 3.10 ±0.51 0.01 

S. Creatinine (mg/dl)       0.80 ±0.44 0.92 ±0.20 NS 

S. Urea 38.10 ±10.20 35.21 ±11.34 NS 
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Table (3): Ultrasonographic features of both groups: 

Abdominal US EVL group 
(30patients) 
No      % 

Propranolol group  
(30patients) 

No            % 

P 

Liver:  

Size  

Average 16 53.3% 16 53.3% 

Shrunken 13 43.3% 9 30% 

Enlarged 1 3.3% 5 16.7% 

 
NS 

Texture  

Cirrhotic Texture 30 100% 29 96.7% NS 

Schistosomal  affection 0 0% 1 3.3% NS 

Mixed Schistosomal and cirrhotic 5 16.7% 6 20% NS 

Focal lesions 3 10% 2 6.7% NS 

Spleen:  

Average sized 1 3.3% 0 0% 

Mild splenomegaly 6 20% 5 16.7% 

Moderate splenomegaly 20 66.7% 18 60% 

Huge splenomegaly 2 6.7% 5 16.7% 

 
NS 

Splenectomy 1 3.3% 2 6.6% NS 

Ascites:  

Absent  8 26.7% 14 46.7% NS 

Mild  7 23.3% 2 6.7% 

Moderate 7 23.3% 10 33.3% 

Massive 8 26.7% 4 13.3% 

 
NS 

Mild ascites: Free fluid in the pelvis and in the hepatorenal pouch. 
Moderate ascites: Free fluid in the flanks. 
Massive ascites: Free fluid in the central part of the abdomen and around the intestine. 
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Table (4): Doppler Studies of both groups: 
Variables  EVL Group 

No/mean    %/SD 
Propranolol Group 
No/mean     %/SD 

P 

Portal vein: 30 patients 30 patients  

Thrombosed 4 13.3% 1 3.3% NS 

Diameter (mms) 1.40 ±.0.25 1.31 ±0.34 NS 

Mean velocity (cm/sec) 11.92 ± 3.50 12.32 ±4.82 NS 

Area (cm 2) 1.55 ± 0.51 1.42 ±0.53 NS 

Flow (ml/min) 1133.82 ± 525.21 1133.70 ±678.30 NS 

Congestion index 0.13 ±0.06 0.13 ±0.06 NS 

Splenic Vein: *29 Cases *28 Cases  

Thrombosed 1 3.4% 1 3.6% NS 

Diameter (mms) 1.01 ±0.32 1.11 ±0.42 NS 

Mean velocity (cm/sec) 14.12 ± 6.52 13.5 ±6.33 NS 

Area (cm 2) 0.87 ± 0.43 1.01 ±0.61 NS 

Flow (ml/min) 736.91 ±517.62 823.31 ±606.00 NS 

Congestion index 0.07 ±0.04 0.08 ±0.06 NS 

Collaterals:  

*29 Cases *28Cases Splenic hilar collaterals: 

2 6.8% 3 10.7% NS 

Others:  

Patent coronary vein 1 3.4% 2 6.7% NS 

Recanalized  PUV 3 10.3% 2 6.7% NS 

*After excluding patients who underwent splenectomy.   
Table (5): Endoscopic features of both groups: 

Variables  EVL Group 
30 patients 
No       % 

Propranolol Group 
30 patients 

No              % 

P 

Grade III 9 30% 8 26.7% 

Grade IV 21 70% 22 73.3% 

NS 

Impending rupture 19 63.3% 19 63.3% NS 

Fundal extension 7 23.3% 8 26.7% NS 

Congestive gastropathy:  

Mild-Moderate  15 50% 8 26.7% 

Severe 12 40% 18 60% 

Absent  3 10% 4 13.3% 

 
NS 

Duodenal erosions and /or ulcers 21 70% 13 43.3% NS 
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Table (6): Outcome analysis of treated patients in the EVL group (No = 25):* 
Variables Number  % 
Evaluable patients  25 83.3% 
Successful initial variceal obliteration 22 88% 
• Completed 12months follow up 16 64% 
• Incomplete follow up: 9 36% 
           Failure ** 3 12% 
           Bleeding after obliteration 1 4% 
           Mortality 5 20% 
Variceal Bleeding 3 12% 
            Before obliteration 2 8% 
            After obliteration 1 4% 
Variceal Recurrence 5 22.7% 

 
*Five out of 30 patients (16.7%) dropped out of the study before variceal obliteration (non-compliance). 
**The cause of failure was variceal bleeding in 2 cases (before obliteration) and in 1 case due to failure to reduce 
the size of varices after 3 sessions of EVL. 

Table (7): number of sessions and duration till variceal obliteration in the EVL group (22 patients): 

Variables Mean SD 
Mean number of sessions 4.1 ±1.2 
Mean duration till obliteration (weeks) 7.4 ±1.8 

Table (8): Descriptive statistics of ultrasonographic changes following obliteration and during the follow up 
period among patients in the EVL group: 
New variables 

/time   
After 

obliteration 
 (21 patients) 

After 3 months 
(21 patients) 

After 6 months 
(20 patients) 

After 9 months 
(16 patients) 

After 12 months 
(16 patients) 

Patent PUV 0 0% 3 14.3% 1 5% 1 6.2% 0 0% 
Patent coronary 

vein 
0 0% 0 0% 0 0% 0 0% 0 0% 

PV thrombosis 1 4.7% 0 0% 1 5% 1 6.2% 2 12.5% 
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Table (9): Descriptive statistics of Duplex parameters before obliteration and during the follow up course among 
patients in the EVL group: 
Variables 

/time   
Before obliteration 

(21 patients) 
No/mean      %/SD 

At obliteration 
(21 patients) 

No/mean       %/SD 

At 3 months 
(21 patients) 

No/mean     %/SD 

At 6 months 
(20 patients) 

No/mean   %/SD 

At 9 months  
(16 patients) 

No/mean     %/SD 

At 12 months  
(16 patients) 

No/mean   %/SD 
Portal vein  

Patent 19 90.4% 18 85.7% 18 85.7% 17 85% 15 93.8% 13 81.2% 

Thrombosed 2 9.6% 3 9.5% 3 14.3% 3 15% 1 6.2% 3 18.8% 

Diameter 
(cms) 

1.45 ± 0.24 1.35 ±0.22 1.34 ±0.26 1.44 ±0.19 1.47 ±0.22 1.41 ±0.23 

Mean 
velocity 
(cm/sec) 

11.37 ±3.16 18.11 ±7.42 13.41 ±2.99 13.66 ±2.96 13.0 ±2.37 12.84 ±3.61 

Area (cm 2) 1.60 ±0.52 1.45 ±0.51 1.43 ±0.38 1.65 ±0.42 1.7 ±0.51 1.55 ±0.50 

Flow 
(ml/min) 

1038.61 ±374.50 1653.6 ±1066.21 1162.4 ±370.71 1343.6 ±461.1 1328.8 ±438.4 1259.3 ±587.0 

Congestion 
index 

0.15 ±0.07 0.09 ±0.04 0.11 ±0.44 0.11 ±0.04 0.14 ±0.05 0.13 ±0.04 

Splenic 
Vein  

            

Patent  21 100% 21 100% 21 100% 20 100% 16 100% 16 100% 

Diameter 
(mms) 

1.04 ±0.27 1.07 ±0.27 1.14 ±0.23 1.63 ±1.95 1.18 ±0.34 1.27 ±0.42 

Mean 
velocity 
(cm/sec) 

13.51 ±6.41 14.1 ±4.97 13.36 ±3.25 14.45 ±3.52 14.56 ±4.27 15.75 ±4.31 

Area (cm 2) 0.84 ±0.40 0.89 ±0.41 1.10 ±0.41 1.22 ±0.53 1.18 ±0.69 1.37 ±0.87 

Flow 
(ml/min) 

712.55 ±506.71 775.31 ±491.60 887.64 ±405.16 1086.3 ±569.7 1082.63 ±727.9 1411.51 ±998.6 

Congestion 
index 

0.07 ±0.04 0.07 ±0.04 0.09 ±0.04 0.09 ±0.04 0.08 ±0.04 0.08 ±0.05 

N.B: PV flow volume showed significant rise following obliteration, however due to the small sample size 
multiple response analysis (Friedmann test) was done aiming to detect statistical difference. 

 
Table (10A): Initial Doppler parameters in relapsers and Non-relapsers: 

Variables Relapsers 
No/mean  %/SD 

Non-relapsers 
No/mean   %/SD 

P 

Portal vein  
Patent 5 100% 12 100% - 
Flow (ml/min) 1074 ±393.97 1033.95 ±367.36 NS 
Congestion index 0.13 ±0.05 0.16 ±0.09 NS 
Splenic Vein   
Patent  5 100% 12 100% - 
Flow (ml/min) 1297.2 ±565.19 487.96 ±309.64 0.03 
Congestion index 0.07 ±0.03 0.07 ±0.05 NS 
Splenic hilar collaterals 0 0% 2 16.7% - 
Coronary vein 1 20% 0 0% - 
Paraumbilical vein 0 0% 2 16.7% - 
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Table (10B): Initial endoscopic features and technique characteristics of relapsers and Non-relapsers: 
Variables Relapsers 

No/mean     %/SD 
Non-relapsers 

No/mean    %/SD 
P 

Grade III 0 0% 4 33.3% 
Grade IV 5 100% 8 67.7% 

NS 

Impending rupture 5 100% 5 41.7% NS 
Fundal extension 1 20% 3 25% NS 
Congestive gastropathy  
Mild-Moderate 4 80% 9 75% 
Severe 1 20% 1 8.3% 
Absent  0 0% 2 16.7% 

NS 

Technique characteristics  
Mean sessions 4 ±0 3 ±1 0.02 

Propranolol group comparisons: 
Table (11): Outcome in propranolol treated patients (No = 23)*:  

Evaluable patients: 23 76.7% 
• Completed 12m of follow up 8 34.8% 
• Incomplete assessment: 15 66.7% 
   -Immediate hypotension 10 43.4% 
   -Delayed hypotension* 2 8.7% 

   -Bleeding  2 8.7% 

   -Death  1 4.3% 
 
* The 7 patients excluded in the analysis dropped out due to non compliance. 

* Delayed hypotension means hypotension encountered during follow up. 

Table (12): Features encountered during initialization of propranolol therapy: 
Variables Mean/number  SD/% 

Pulse 
Base line pulse 75.31 ±4.5 

Base line Systolic B.P 126 ±8.1 
Base line Diastolic B.P 76 ±6.21 
Immediate hypotension 10 43.5% 

Day of hypotension 5 ±1      
Time for dose adjustment (days) 7 ±1 
Maintenance dose  43 ±7.3 
Delayed hypotension 2 8.7% 
Time of delayed hypotension (months) 3 ±1.1 
1st month encephalopathy 0 0% 
1st month total billirubin (mg%) 2.2 ±2.8 
1st month conjugated billirubin (mg%) 1.2 ±0.9 
1st month s. creatinine 0.9 ±2.25 

Table (13): Statistical analysis of new Doppler changes in the propranolol group along 1 year follow up 
(8patients): 

New variables /time   After 3 months 
No             % 

After 6 months 
No                % 

After 9 months 
No           % 

After 12 months 
No                % 

P 

Canalized PUV 0 0% 1 12.5% 0 0% 0 0% 
Canalized coronary vein 0 0% 0 0% 0 0% 0 0% 
PV thrombosis 1 12.5% 0 0% 0 0% 0 0% 

NS 
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Table (14): Comparing those who developed hypotension to those who did not among patients receiving 
propranolol: 

Variables Hypotension 
No/mean           %/SD 

No hypotension 
No/mean           %/SD 

P 

Number 10 33.3% 20 66.7% NS 
Child grade  

Child A 3 30% 15 75% 
Child B 1 10% 5 25% 
Child C 6 60% 0 0% 

0.001 

Doppler features  
Portal vein:  

Patent 10 100% 19 95% - 
Flow (ml/min) 1223.41 ±555.55 1086.82 ±744.70 NS 

Congestion index 0.13 ±0.06 0.13 ±0.06 NS 
Splenic Vein   10 cases           18 cases 

Patent  10 100% 17 94% 
Thrombosed 0 0% 1 6% 

NS 

Flow (ml/min) 1041.75 ±457.94 731.32 ±647.23 NS 
Congestion index 0.08 ±0.04 0.08 ±0.06 NS 

Splenic hilar collaterals:                10 patients                               18 patients 
 1 10% 2 11.1% NS 

Coronary vein: 1 10% 1 3.6% - 
Paraumbilical vein: 1 10% 1 3.6% - 
Endoscopic features  

Grade III 1 10 7 35% 
Grade  IV 9 90% 13 65% 

0.03 

Impending rupture 8 80% 11 55% NS 
Fundal extension 1 10% 7 35% NS 

Congestive gastropathy:  

Mild-Moderate 6 60% 14 70% 
Severe 4 40% 2 10% 
Absent  0 0% 4 20% 

NS 

Pre-initialization features  
Base line pulse 72.53 ±3.54 77.10 ±5.37 0.03 

Base line Systolic B.P 121.02 ±5.68 130.02 ±9.01 0.02 
Base line Diastolic B.P 73.05 ±6.75 79.03 ±6.21 0.02 

Table (15): Comparison between EVL and propranolol groups: 
Variables EVL 

(30 patients) 
Propranolol 
(30 patients) 

P 

Non-Compliance  5 16.7% 7 23.3% NS 
*Side effects or complications  1 3.3% 12 40% 0.001 
Portal hypertensive bleeding 3 10% 2 6.7% NS 

Overall mortality 5 16.7% 1 3.3% NS 
Discontinuation of therapy 3 10% 14 46.7% 0.001 

* This is equivalent to the development of bleeding secondary to a post ligation ulcer in the EVL group or the 
occurrence of hypotension in the propranolol group. 
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Curve (1): Kaplan Meyer Curve For Follow up in EVL and Propranolol Groups (green: EVL group, red: 
propranolol group). 

Splenic Vein Area Changes Before and after Obliteration and 
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Curve (2): Splenic vein area changes (in cm2) before, after obliteration and during follow up in the EVL group. 
P= 0.02. 
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 Curve (3): Splenic Vein Flow Volume Changes (in ml/min) before, after Obliteration and During Follow Up In 
The EVL Group. P=0.0001 
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Curve (4): portal vein flow changes (in ml/min) before, after propranolol and during follow up. P= 0.03. 

ROC Curve

Diagonal segments are produced by ties.

1 - Specificity

1.00.75.50.250.00

Se
ns

iti
vi

ty

1.00

.75

.50

.25

0.00

 
Curve (5): ROC Curve for optimum cut off pulse in relation to hypotension in the propranolol group.  
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Figure 1 

Discussion: 
Bleeding from oesophageal varices 

secondary to portal hypertension is a 
medical emergency with a high mortality 
rate. It is considered as the major 
complication of portal hypertension and 
occurs in up to 30 per cent of patients with 
chronic liver disease. The mortality rate 
associated with the initial bleed is 30–50 
percent, while mortality rate of subsequent 
bleeds is 30 percent. Therefore an effective 
initial therapy to prevent initial variceal 
bleeding is highly desirable(17,18). 

The role of endoscopic sclerotherapy as 
prophylaxis against a first variceal  bleed 
has been extensively studied. In contrast to 
some early trials that showed benefit, more 
recent and larger studies have shown either 
no value or a deleterious effect of 
sclerotherapy(16). There was overwhelming 
consensus that endoscopic sclerotherapy is 
definitely not indicated for prevention of a 
first variceal hemorrhage in cirrhotics. The 
value of band ligation as for prophylaxis 
against a first bleed has been under 
investigation for the past years. Despite the 
fact that β-blockers were the main stay for 
th primary prevention of variceal bleeding, 
the promising results shown by EVL in 
terms of efficacy and safety have called into 
question the role of other measures as a first 
line of therapy(19). 

Most of the published data comparing 
EVL to propranolol have reached a 
conclusion that EVL is the option for 
patients with contraindications or 
intolerance to beta-blockers. Authors failed 
to give answer if it is an alternative to beta-
blockers that could be used for all cirrhotic 

patients with varices, in case propranolol 
fails? Or if it is the prophylactic treatment 
of choice?(20) 

 This was the basis for conducting a 
randomized study using 2 arms. These were 
EVL and propranolol therapy for the 
primary prevention of variceal bleeding in 
medium and large sized varices. Each arm 
comprised 30 patients who were followed 
up for one year. 

Our data concerning the technical 
characteristics of EVL were comparable 
with those obtained from other studies. The 
technique for EVL was the same applied by 
Sarin et al.(16) who used an average of 3-9 
bands/session in early ligation then fewer 
bands in subsequent sessions. In this study 
variceal obliteration was achieved using an 
average of 4-10 bands per session. The 
mean number of sessions in the current 
study was 4.10 (±1.20) sessions. This was 
slightly higher than that reported by Sarin 
et al.(16).  

Safety of the technique in this study is 
evidenced by the low incidence of 
complications encountered such as trivial 
transient dysphagia that was reported in 
only 2 cases (9%) immediately following 
ligation and then faded gradually. In a study 
by Lo et al.(21) the incidence of dysphagia 
was close, being reported in 11% of cases.  

In this study initial variceal obliteration 
was reported in 88% of patients. Close 
results were reported by Lo et al.(21) (86% 
success). On the other hand variceal 
bleeding was reported in 12% of patients 
who underwent EVL in this study. Lo et 
al.(21) reported bleeding in 12.5% of cases 
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while Sarin et al.(16) reported it in 9% of the 
studied patients. 

In this study the incidence of variceal 
recurrence after obliteration was 22.7%. 
Similar results of recurrence of varices 
were reported by Lui et al.(22) (23% of 
cases) and Sarin et al.(16) (22% of cases) 
during a mean follow up of 13 months. Lo 
et al.(21) reported variceal recurrence in 47% 
of the treated patients after a median follow 
up of 21 months.  

In the current study, variceal bleeding 
was reported in 2 patients (8%) before 
obliteration and only one patient after 
obliteration (4%). We cannot explain 
bleeding before obliteration by not treating 
the patients with mucosal protectors or anti-
secretory drugs as our patients were strictly 
advised to adhere to these drugs, in addition 
to soft diet, for 14 days following each 
session. It is worth mentioning that in only 
one of these 2 patients bleeding was due to 
sloughing of banded varices, while the 
origin of bleeding in the other was from the 
residual varices. Concerning the patient 
who bled following obliteration, she did not 
attend her follow up regularly. When she 
developed melena the bleeding source 
couldn’t be identified and the grade I 
residual varices were injected. 

Few studies have assessed the relation 
between Doppler and EVL. Many studies 
were carried out on bleeders rather than 
non-bleeders. Another point is that the 
results of Doppler studies seem rather 
conflicting and controversial. In 1996, 
Cioni et al.(23)  reported the absence of 
correlation between the portal vein 
maximum velocity and the degree of 
oesophageal abnormalities detected on 
endoscopy in cirrhotic patients.  More 
specifically, in 2001, Yin et al.(24) found 
that increased flow in the splenic vein may 
be the primary source of increased portal 
vein flow and may play a role in the 
development of oesophageal varices. The 
mean ratio of the splenic vein to portal vein 
velocities may be valuable predictors of 
variceal bleeding. Also a low congestion 

index (< 0.05) and a mean portal vein 
velocity above 9 cm/sec were at low risk of 
variceal bleeding as stated by Sosa et al.(25). 

In the current study, a possible 
correlation between elevated splenic vein 
flow volume and unfavorable outcome of 
EVL can be drawn. This was evidenced by 
the higher (yet statistically insignificant) 
splenic vein flow volume among the failure 
group as compared to the success group. 
Similarly, elevation of SVF was linked to a 
significantly higher mean number of 
sessions required to achieve variceal 
obliteration. 

Also relapsers showed significantly 
higher mean splenic vein flow volume as 
compared to non-relapsers. 

Another finding is that variceal 
obliteration has a tendency to increase the 
portal blood flow. In this study a significant 
rise of the portal vein mean velocity and 
flow volume following variceal obliteration 
was observed. However, multiple response 
analysis for this parameter along the follow 
up period showed that the portal vein mean 
flow dropped again after the first 3 months 
and remained all through higher than pre-
ligation levels. On the other hand there 
were no significant change in the mean 
portal vein diameter or congestion index. 
Similarly, Liu et al.(26) found no change in 
the portal vein diameter, slight increase in 
its mean velocity after EVL suggesting that 
treatment with EVL may have a tendency to 
increase portal blood flow to the liver and 
stomach. Also El Beshlawy(27) reported that 
EVL resulted in a significant increase in the 
portal vein velocity and consequently portal 
vein flow volume after variceal ligation.  

El-Kady(28) reported that patients on long 
term EIS (from 5-10 years) had 
significantly higher portal vein flow as 
compared to those on EIS for less than 5 
years. The authors used such finding in 
explaining the preserved liver functions 
among such category of patients. Two years 
later in 2002 the same observations were 
reported by Sugimoto et al.(29). In this study 
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the increase in portal vein flow and velocity 
could be possibly explained by the reversal 
of blood flow in the para-oesophageal 
collaterals as a consequence of sudden 
occlusion of varices, causing the immediate 
rise. The gradual decline in the portal vein 
flow could be explained by the opening of 
other porto-systemic collaterals that 
accommodated the raised portal vein flow. 
A support of this explanation can be 
derived from the new development of re-
canalized PUV at 3, 6 and 9 months of 
follow up. This observation (of increased 
portal vein flow volume) may explain the 
cause of a rather preserved liver functions 
noted in this study. This was evidenced by 
the insignificant changes involving the 
transaminases and serum bilirubin levels 
along the follow up period. 

In this study changes in the splenic vein 
mean flow volume along one year follow 
up, in patients who underwent EVL, 
showed a significant rise after the first 6 
months of follow up so that at the end of 
one year it was more than doubled as 
compared to the same value before 
obliteration. El Beshlawy(27) reported that 
EVL resulted in no change in the splenic 
vein flow volume and velocity after EVL. 
However, it is worth mentioning that in his 
study the duration of follow up was only for 
2 months, which is too short to be 
compared to the current study, where the 
change in the splenic vein flow occurred 
gradually at the start and reached statistical 
significance 6 months after obliteration.  

The reflection of EVL on the severity of 
PHG seems trivial. In this study at the end 
of 1 year follow up there was no significant 
impact of EVL on PHG. And only one 
patient developed fundal varices. Tayama 
et al.(30) reported new development of 
fundal varices in only one patient as well. 
This trivial impact can be explained by the 
fact that following ligation some blood flow 
persists at the gastro-oesophageal junction 
preventing the near-total redistribution of 
the blood back to the stomach, thus 
ameliorating the worsening of gastropathy 

and appearance of fundal varices. In a study 
by Abdel-Rahim et al.(31) the authors 
reported that the severity of PHG increased 
significantly after EVL as compared to 
combined EVL and propranolol therapy. 
These two studies comprised bleeder 
patients only. Adding these observations to 
those of the current study shows that the 
effect of EVL on PHG stands midway 
between the deleterious effect of EIS, 
which produces deep obliteration of 
collaterals, and the ameliorating effect of 
propranolol, which has an additional extra-
variceal effect by lowering the portal 
pressure.  

Analysis of the propranolol group 
showed that patients receiving propranolol 
were very sensitive to small doses of the 
drug. This was evidenced by 2 distinct 
observations: First is the high incidence of 
hypotension during drug initialization and 
second is the low mean dose of the drug 
maintained after initialization. 

Hypotension was observed in almost half 
of the patients included in the study, 
especially during drug initialization 
(43.4%) rather than delayed (8.7%). This 
was the only reported adverse effect and 
was an indication for discontinuation of 
therapy in these patients. In many of these 
patients hypotension was linked to the 
development of bradycardia as well and a 
cut off heart rate of 69 beats/min was 100% 
sensitive and 100% specific for the 
development of hypotension. When patients 
who developed hypotension were compared 
to those who didn’t develop hypotension, it 
was found that the hepatic functional 
reserve was significantly worse in the 
hypotension group as evidenced by the 
significant difference of the Child grade 
among both groups P= 0.001. Since 
propranolol undergoes extensive first pass 
metabolism in the liver and the extent of 
metabolism is dependent on liver blood 
flow and hepatic functional reserve(32). 
Then this explains the reason that Child C 
patients (who possess poor hepatic 
functional reserve) comprised 60% of the 
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hypotension group and none of the no-
hypotension group. We started initially by 
10 mg/day and increased the dose gradually 
aiming to decrease the heart rate by 25%. 
When the dose was reduced in patients who 
developed hypotension, the goal of 
reducing the resting pulse by 25% could not 
be achieved. 

The mean dose of propranolol in this 
study was 43.01 (±7.30) mg/day. To our 
knowledge this is the least reported dose. 
Sarin et al.(16) reported a mean dose of 
propranolol of 70 mg. In Egyptian studies 
Abul-Fotouh(33) reported a mean dose of 
93.80 (± 26.9) mg/day. In his study 71.1% 
of patients had positive history of 
schistosomiasis. Although this value is 
higher than that of the present study, yet it 
is still much less than that reported in the 
past years. For example El-Sahly et al.(7) 
reported a mean dose of propranolol of 
142.00 (±42.13) mg/day in a study that 
comprised mainly patients with 
schistosomal hepatic fibrosis. Since only 
36.6% of patients in the current study had 
positive history of schistosomiasis, then it is 
possible to postulate an impact of 
schistosomiasis on response to propranolol 
therapy in comparison to cirrhosis as 
patients with schistosomiasis have higher 
degrees of portal hypertension. Mies et 
al.(34) found that such patients have 
hyperdynamic circulation and greatly 
increased splenic blood flow. In addition, 
de Cleva et al.(35) reported an increase of 
cardiac index (4.50 +/- 0.96 l/min/m2) 
associated with a decrease of systemic 
vascular resistance index in patients with 
schistosomiasis. These observations may 
explain the use of higher doses of 
propranolol without developing 
hypotension. Also the preservation of the 
hepatic parenchyma in schistosomiasis 
reflects better cellular metabolism than in 
cirrhosis may allow using less doses in the 
latter. 

Alternatively, the presence of ascites and 
diuretic therapy (a feature that is not 
remarkable in patients with pure 

schistosomal affection) may add to the 
response to drug therapy. It is known that 
the hypotensive effects of β-blockers are 
additive with other hypotensive agents 
including diuretics, and spironolactones(36). 
As more than 50% of patients had ascites 
and were on diuretic therapy, a possible 
synergistic effect between diuretic therapy 
and propranolol might explain this 
reduction in the mean dose of propranolol 
(43.01 mg) and the occurrence of 
hypotension.  

In recent years, ultrasound pulsed 
Doppler has been accepted as a suitable 
method to monitor the magnitude of the 
acute and chronic haemodynamic variations 
which take place in the portal vein in 
response to propranolol therapy(37). The 
author concluded that monitoring portal 
blood flow changes by Doppler ultrasound 
can be used as a reliable surrogate marker 
of the response to acute propranolol 
administration. However, the current study 
showed no significant influence of Doppler 
in monitoring response to long-term 
propranolol therapy or predicting the 
occurrence of hypotension. This was 
evidenced by absence of significant change 
in the portal circulation duplex parameters 
with its splenic and portal vein components 
in patients who received propranolol except 
for the portal vein mean flow volume. The 
latter, on the contrary, showed a significant 
rise followed by drop between the 3rd and 
6th months of follow up.  

On the other hand, Sugano et al.(38) 
found that propranolol has direct effects on 
esophageal variceal collateral blood flow 
that may lead to decreased esophageal 
variceal pressure and azygos blood flow 
independent of the reduction in portal 
pressure. Although this might be the 
explanation for the absent significant 
reduction in the portal flow, yet, needs 
confirmation by EUS. 

This study also shows that oral 
propranolol therapy did not have any 
deleterious effect on the hepatic and renal 
functions. This was evidenced by the 
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absence of significant change in the liver 
function tests or worsening of the kidney 
function or the Child grade along the follow 
up period. The relative preservation of 
hepatic flow may explain the lack of 
worsening of liver function in patients 
receiving propranolol. This preservation 
could be due to the increase in the fraction 
of the cardiac output reaching the liver by 
way of the hepatic artery. Renal 
dysfunction secondary to propranolol 
therapy was not reported in this study. 
Similar results were reported by El-Sahly et 
al.(39) where liver and kidney functions did 
not show any change after 3 months of 
continuous propranolol administration  

Although the incidence of variceal 
bleeding in patients kept on propranolol 
was 6.7%, yet, there was no reported 
significant difference in the size of varices 
or the degree of PHG among these patients 
during 1 year follow up. This observation 
may be explained by the short study period 
as compared to other studies that have 
reported different results. In a study 
conducted by Orban-Schiopu and 
Popescu(40) they found reduction in the 
portal blood inflow and the size of 
oesophageal varices in patients treated with 
propranolol, after following up their 
patients for 36 months.  

Both EVL and propranolol were 
comparable as regards efficacy. The 
incidence of portal hypertensive bleeding 
was 10% in the EVL group and 6.7% in the 
propranolol group. The mortality rate was 
16.7% and 3.3% respectively. However 
tolerability to treatment was much better in 
the EVL group as only one patient (3.3%) 
in the EVL group had bleeding from a post 
EVL ulcer, while 12 patients (40 %) in the 
propranolol group developed adverse 
effects to therapy (hypotension) (P=0.001). 
Discontinuation of therapy was 
significantly higher in the propranolol 
group than in the EVL group (P=0.001). In 
the propranolol group the causes of 
discontinuation of therapy were 
hypotension and portal hypertensive 

bleeding. In the EVL group discontinuation 
of therapy was due to portal hypertensive 
bleeding. Only 26.7% in the propranolol 
group received the drug for one year as 
compared to 53.3% in the EVL who 
adhered to their follow up schedule.  

Most of the published data comparing 
EVL to propranolol have reached a 
conclusion that EVL is the option for 
patients with contraindications or 
intolerance to beta-blockers(20). 

The possible beneficial effect of EVL is 
suggested by five small, randomized 
controlled trials that have compared 
endoscopic band ligation to beta-blockers. 
The meta-analysis of these studies did not 
show significant differences either for 
bleeding or death(20). Individual authors 
reported different results; Van 
Stiegmann(41) found that EVL is safe and 
more effective than propranolol for the 
primary prevention of variceal bleeding. 
While Lui et al.(22) found that EVL was 
equivalent to propranolol and superior to 
isosorbide-mononitrate in preventing first 
variceal bleed, with considerable side 
effects of pharmacotherapy. Kowdley(42) 
found that EVL did not provide a survival 
advantage compared with beta-blockers. 
Another study showed a significant benefit 
with endoscopic band ligation(16). 

When these results were pooled in a 
meta-analysis, authors restricted the 
application of EVL in cases where there is 
contraindication to propranolol therapy(33) 
irrespective of the fact that even the 
individual studies reported better results 
with EVL. Although not clearly clarified, 
yet this cautious restriction seems to be 
based on some facts: first, the absence of a 
cost-effective parameter in these individual 
studies(33). Second, from a statistical point if 
bleeding related mortality is to be 
addressed, then it requires a large number 
of patients (more than 500 patients) for 
better statistical judgment before 
conclusions can be drawn(43). Lastly, the 
fact that propranolol not only exerts a 
potential role on the consequences of portal 
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hypertension (varices) but also on the basic 
aetiology of the disease, while EVL exerts a 
strictly local effect. 

Although our study did not offer 
additional solutions for these mentioned 
points, yet it showed that in Egyptian 
patients with liver cirrhosis the compliance 
and tolerability to continuous oral 
propranolol therapy is poor, and that EVL 
appears to be the suitable option for 
primary prophylaxis of variceal bleeding.  

Finally although EVL is an invasive 
therapy as compared to propranolol, yet 
patients are more compliant to this short-
term endoscopic procedure rather than 
adherence to long term drug therapy. Given 
this fact in addition to the high incidence of 
drug intolerability seen with propranolol 
makes EVL the preferred therapeutic option 
despite the comparable effectiveness of 
each of the two modalities in the primary 
prevention of variceal bleeding. 
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