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ABSTRACT

Background: portal hypertension leads to the formation of portosystemic collateral veins in liver cirrhosis. Rupture of
esophageal varices is common and can be fatal. Gastroesophageal varices are present in 50% of patients with cirrhosis.
Their presence correlates with the severity of liver disease.

Objective: the aim of this work was to investigate the diagnostic utility of blood ammonia level as a noninvasive
predictor for presence of oesophageal varices and correlate it with variceal size in patients with liver cirrhosis.
Patients and Methods: this cross-sectional study was carried out in the department of Internal Medicine,
Gastroenterology and Hepatology Unit, Al-Hussein University Hospital. A total of 70 consecutive patients and 20
normal healthy volunteer were included in the study.

Results: There was a highly significant increase in the mean values of ammonia levels, spleen and portal vein diameters
in cirrhotic patients with OV in comparison to patients without OV. There was a highly significant decrease in the mean
values of haemoglobin in patients with OV in comparison to other patients without OV For detection of OV. There was
a highly significant increase in the mean values of serum ammonia in patients with OV in comparison to other patients
without OV.

Conclusion: the blood ammonia level may be clinically useful as it correlates with and is an independent predictor for
both endoscopic risk signs and risk factors of bleeding, and therefore, it could be used in cirrhotic patients to decrease
the number of screening endoscopies they are subjected to.
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INTRODUCTION

Portal hypertension leads to the formation of
portosystemic collateral veins in liver cirrhosis. Rupture
of esophageal varices is common and can be fatal.
Gastroesophageal varices are present in 50% of patients
with cirrhosis. Their presence correlates with the severity
of liver disease. Patients without varices develop them at
a rate of 8% per year®, and the progression from small to
large varices occurs in 10 to 20% of cases yearly. Variceal
hemorrhage occurs at a yearly rate of 5 to 15%®.

The most important predictor of hemorrhage is the
size of varices, with the highest risk of first hemorrhage
(15% per year) occurring in patients with large varices®.
The risk of first variceal bleeding in patients with large-
or medium-sized varices is significantly reduced by
betablockers (30% in controls vs 14% in beta blocker—
treated patients)®.

On the basis of these studies recent practice
guidelines have recommended that all patients with
cirrhosis undergo screening upper Gl endoscopy to detect
esophageal varices at the time of diagnosis and after that,
surveillance endoscopies should be performed every 2 to
3 years in cirrhotic patients without varices and that
patients with small varices be endoscoped every 1 to 2
years, and annually in the setting of decompensation®).

Since, the prevalence of medium/large varices is
approximately 15 to 25%®, the majority of subjects
undergoing screening endoscopy either do not have
varices or have varices that do not require prophylactic
therapy. In other words, a large number of patients will
be subjected to unnecessary, invasive procedures.
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Therefore, the identification of nonendoscopic,
noninvasive methods that can accurately predict
esophageal  varices,  particularly  medium/large
esophageal varices in cirrhotic patients can helpto
identify patients at greatest risk and thereby reduce the
necessity of endoscopic screening®.

AIM OF THE WORK

The aim of this work is to investigate the diagnostic
utility of blood ammonia level as a noninvasive predictor
for presence of oesophageal varices and correlate it with
variceal size in patients with liver cirrhosis.

PATIENTS AND METHODS

This cross-sectional study was carried on in the
department of Internal Medicine, Gastroenterology and
Hepatology Unit, Al Hussein University Hospital. A total
of 70 consecutive patients and 20 normal healthy
volunteer were included in the study. All subjects were be
grouped as group one that comprises 40 patients with
liver cirrhosis and endoscopic evidence of esophageal
varices, group two that comprises 30 cirrhotic patients
without endoscopic evidence of esophageal varices, and
group three which included 20 normal healthy volunteer,
served as control.

Group 1 was again divided into two subgroups
according to the size of esophageal varices, group 1A:
Cirrhotic patients with small esophageal varices (F1),
group 1B: Cirrhotic patients with medium and large
esophageal varices (F2, F3).
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Ethical approval and written informed consent:

An approval of the study was obtained from Al- Azhar
University academic and ethical committee. Every
patient signed an informed written consent for acceptance
of the operation.

Patients with the following criteria were excluded
from the study.

Patients who received endoscopic variceal ligation (EVL)
or sclerotherapy, surgery for oesophageal varices, or
patients with history of previous or current use of beta
blockers.

Presence of hepatic encephalopathy.

Active or recent Gl bleeding within 4 weeks.

Portal vein thrombosis on ultrasonography (USG).
Hepatocellular carcinoma.

Serum creatinine of >1.3 mg/dl.

Patients in whom endoscopy is contraindicated.

All patients included in the study were subjected to:
History taking and clinical examination:

Thorough history taking and clinical examination
were done to confirm signs of chronic liver disease and
signs of its complications.

Laboratory investigations:
Complete blood count (CBC).
Liver profile.
Kidney function tests including.
Blood levels of ammonia (NH4) (umol/l).
Abdominal ultrasonography:

Real time abdominal ultrasonography was done.
The ultrasonographic examination of the liver included
size, echogenicity, parenchyma and focal lesions. Portal
vein and biliary system were also examined. Spleen was
examined regarding the size and texture. Presence of
ascites was evaluated. Other abdominal organs such as
kidneys, pancreas and para-aortic lymph nodes were also
examined.

3- Upper endoscopy:

All endoscopies were performed by experienced
endoscopists and oesophageal varices were graded
according to modified grading system as follows(:
Grade I: Small straight varices confined to the lower
third of esophagus.

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

Grade I11: Gross varices, extending into the proximal
half of the esophagus which was so large and tortuous that
normal mucosa may not be visible in between unless the
esophagus is fully distended with air.

Grade 1V: Varices are likely those of grade 11l but with
dilated capillaries on top and hemocysts.
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Child Turcotte Pugh Score was calculated for all
patients:

Table (1): Child-Turcotte-Pugh Scoring System for
Cirrhosis®.

1 Point 2 Points 3 Points

Variable

None Grade 1-2 | Grade 3-4

Encephalopathy

Easily to
controlled

Poorly

Absent controlled

Ascites

Serum Bilirubin

(mg/dL) <2

2-3 >3

Serum Albumin

(g/dL) >3.5 2.8-3.5

Nutrition Excellent Good

Child Class A = 5-6 points  Child Class B = 7-9 points
Child Class C = 10-15 points®.

Sample collection and measurement of Ammonia:

e EDTA isthe only acceptable anticoagulant because it
reduces red cell ammonia production.
Blood sample was collected from a stasis- free vein
of fasting patient.
Smoking was avoided prior to sample.
Tubes were filled completely and kept tightly
stoppered at all times.

e Tubes were placed
centrifuged at 4°C.

e Analysis was performed within 30 minutes of
venipuncture.

immediately on ice and

Calculation of the Results

Al- A2 =Aspecimen or A standard or A specimen blank.
A specimen final= A specimen — A specimen blank.
Concentration of ammonia in the serum:

Ammonia (umol/dl) = A spcimen final / A standard
x521.

Blood ammonia level, Child class, platelet count,
splenic diameter and platelet count / splenic diameter
ratio were compared between two groups of patients with
liver cirrhosis and control group.

The sensitivity, specificity and accuracy of blood
ammonia level, platelet count, splenic diameter and
platelet count to splenic diameter ratio level as non
invasive predictors of oesophageal varices were studied
by applying the ROC curve to detect the best cut off
values with the highest sensitivity and specificity.

The study details were discussed with the patients
who fulfilled our criteria of diagnosis of liver cirrhosis in
order to get their consent.

Statistical analysis

Recorded data were analyzed using the statistical
package for social sciences, version 20.0 (SPSS Inc.,
Chicago, Illinois, USA). Quantitative data were expressed as
meanz standard deviation (SD). Qualitative data were
expressed as frequency and percentage.
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The following tests were done:
Independent-samples t-test of significance was used RESULTS

when comparing between two means. Table (2) shows the comparison between
Chi-square (x?) test of significance was used in order to different studied groups regarding Sex, males in group
compare proportions between two qualitative parameters. IA were 14(70%) and females were 6(30%), in group
The confidence interval was set to 95% and the margin of IB were 11(55%), 9(45%) respectively, in group Il were
error accepted was set to 5%. The p-value was considered 16(53.3%), 14(46.7%) respectively and in group IlI
significant as the following: were 8(40%), 12(60%) respectively.

Probability (P-value) It was found that there was no statistical
P-value <0.05 was considered significant. significant difference between the studied groups
P-value <0.001 was considered as highly significant. regarding sex (P>0.05).

P-value >0.05 was considered insignificant.

Table (2): Comparison between different studied groups regarding Sex

Sex Groups Total
Group 1A Group IB Group 11 Group 111
No. % No. % No. % No. % No. %
Male 14 70.0 11 55.0 16 53.3 8 40.0 49 54.4
Female 6 30.0 9 45.0 14 46.7 12 60.0 41 45.6
Total 20 100.0 20 100.0 30 100.0 20 100.0 | 90 ]100.0
P 3.651
X2 0.302

X? = Chi square test P is significant if < 0.05

Table (3) shows the comparison between different studied groups regarding age, Age in grouplA ranged from
28-64 with mean value 47.00+£10.62, in group IB ranged from 29-64 with mean value 46.95+10.62, in group Il ranged
from 30-62 with mean value 45.77+10.61 and in group 11l ranged from 28-61 with mean value 46.75+£10.05. There was
no statistical significant difference between the studied groups regarding age (p >0.05).

Table (3): Comparison between different studied groups reg_jardinwe

Age Groups
Group IA Group IB Group Il Group 111
Range 28.00-64.00 29.00-64.00 30.00-62.00 28.00-61.00
Mean 47.00 46.95 45.77 46.75
+S.D. +10.62 +10.62 +10.61 +10.05
F 0.080
P 0.971

F = ANOVAtest P is significant if <0.05

Table (4) shows the comparison between different studied groups regarding grade of esophageal varices, it was
found that grade of esophageal varices in group 1A was F1 and 50.0% of the group IB was F2 and 50% was F3. There
was a statistical significant difference between the two subgroups regarding the grade (p <0.05).

Table (4): Comparison between different studied groups regarding grade of esophageal varices

Subgroup

Gre}de of esophageal Group 1A Group 1B Total
varices

No. % No. % No. %
F1 20 100.0 0 0.0 20 50.0
F2 0 0.0 10 50.0 10 25.0
F3 0 0.0 10 50.0 10 25.0
Total 20 100.0 20 100.0 40 100.0
X2 40.000
P 0.0001*

X? = Chi square test, P is significant if <0.05 * significant difference. Table (5) shows the comparison between
different studied groups regarding Hb and TLC. Hb in group IA ranged from 9.50-11.70 with mean value
10.82+0.72, in group IB ranged from 9.60-12.00 with mean value 10.74+0.71, in group Il ranged from 9.50-12.0 with
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mean value 10.53%0.77 and in group 1l ranged from 10.70-12.30 with mean value 11.48+0.52. TLC in group IA
ranged from 5.10-7.00 with mean value 6.04+0.66, in group 1B ranged from 5.00-7.00 with mean value 5.96+0.57, in
group Il ranged from 5.00-6.00 with mean value 5.48+0.29 and in group 1l ranged from 5.10-6.00 with mean value
5.53+0.28. It was found that the level of Hb was low in patients group less than control group, also the TLC show
statistical significant increase in both group 1A and IB (p <0.05).

Table (5): Comparison between different studied groups regarding Hb and TLC

Subgroup F

Group 1A Group 1B Group 11 Group 111 P
Hb 7.756
Range 9.50-11.70 9.60-12.00 9.50-12.00 10.70-12.30 0 0'001*
Meant S.D. 10.82+0.72 10.74+0.71 10.53+0.77 11.48+0.52 '
TLC 8.519
Range 5.10-7.00 5.00-7.00 5.00-6.00 5.10-6.00 0 6001*
Meant S.D. 6.04+0.66 5.96+0.57 5.48+0.29 5.53+0.28 '

F = ANOVA test, P issignificant if <0.05, * significant difference

Table (6) shows the comparison between different studied groups regarding ALT, AST and serum albumin, there
was statistical significant increase in both ALT and AST in group IA and IB more than group Il (p <0.05), serum
albumin show insignificant difference between the studied groups (P>0.05).

Table (6): Comparison between different studied groups regarding ALT, AST and serum albumin

Subgroup F

Group IA Group IB Group Il Group 11 P
ALT 35.00-68.00 41.00-75.00 30.00-60.00 12.00-30.00 59 136
Range 51.70 59.40 44,43 21.90 0 0'001*
Mean + S.D. +12.06 +9.95 +8.85 +6.01 '
AST 40.00-72.00 45.00-79.00 35.00-64.00 12.00-30.00 82 301
Range 57.50 62.55 46.57 22.15 0 0(')01*
Mean = S.D. +10.84 +10.12 +8.41 +5.27 '
Serum albumin 2.60-3.90 2.70-3.90 2.60-3.80 2.60-3.90 2143
Range 3.30 3.29 3.16 3.44 0'101
Mean = S.D. +0.35 +0.39 +0.38 +0.41 '

F = ANOVA test, P issignificant if <0.05, * significant difference

Table (7) shows the comparison between different studied groups regarding total bilirubin and direct bilirubin,
total bilirubin in group IA ranged from 1.60-3.50 with mean value 2.47+0.66, in group IB ranged from 1.60-3.50 with
mean value 2.35+0.56, in group Il ranged from 1.20-2.90 with mean value 2.00+£0.59 and in group Il ranged from
1.60-2.00 with mean value 1.77+0.13. Direct bilirubin in group IA ranged from 0.60-1.20 with mean value 0.90+0.18,
in group IB ranged from 0.60-1.30 with mean value 0.94+0.23, in group Il ranged from 0.60-1.20 with mean value
1.02+0.19 and in group 111 ranged from 0.30-.90 with mean value 0.60£0.19. It was found that there was statistical
significant increase in both total and direct bilirubin in both subgroup 1A and IB more than group Il and 111 (P <0.01).

Table (7): Comparison between different studied groups regarding total bilirubin and direct bilirubin

Subgroup F
Group IA Group IB Group Il Group Il P
gg:]a'eb'“r”b'” 1.60-3.50 1.60-3.50 1.20-2.90 1.60-2.00 7.296
g 2.47+0.66 2.35+0.56 2.00+0.59 1774013  |0.0001*
Mean £ S.D.
g;;e‘;t bilirubin 0.60-1.20 0.60-1.30 0.60-1.20 0.30-.90 19.953
g 0.90+0.18 0.94+0.23 1.02+0.19 0.60+0.19  |0.0001*
Mean £ S.D.

F = ANOVA test, P is significant if <0.05, * significant difference

Table (8) shows the comparison between different studied groups regarding serum alpha-fetoprotein, in group
IA ranged from 6.34-35.60 with mean value 15.1949.16, in group IB ranged from 6.14-36.80 with mean value
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18.0949.48, in group Il ranged from 5.32-37.80 with mean value 16.34+7.73 and in group Il ranged from 3.10-4.00
with mean value 3.49+0.28. There was statistical significant increase in serum alpha -feto protein in group IA, 1B and
I1 more than the control group (p<0.01).

Table (8): Comparison between different studied groups regarding serum alpha -fetoprotein

Subgroup
Group IA Group IB Group Il Group Il
Serum alpha- fetoprotein 15.19+2.16 18.09+2.48 16.34+3.73 3.49+0.28
Meanz S.D.
15.497
0.0001*

F = ANOVA test, P is significant if <0.05, * significant difference

Table (9), shows the comparison between before and after endoscoy in group 1B regarding ammonia level, it was
found that the level of ammonia before endoscoy was 51.95+6.87, while after endoscoy was 32.6+5.65, there was a
significant decrease in ammonia level (p <0.01).

Table (9): Comparison between before and after endoscoy in group IB regarding ammonia level

Group IB
Before After
émmonia (nmol/T) 40.00-64.00 2848
ange
4.98
0.002*

Table (10) shows the comparison between different studied groups regarding, spleen diameter and P.V. diameter,
Spleen diameter in group IA ranged from 14.00-22.00 with mean value 18.40+2.33, in group IB ranged from 15.00-
22.00 with mean value 19.05+2.33, in group Il ranged from 12.00-16.00 with mean value 14.03+1.33 and in group IlI
ranged from 12.00-14.00 with mean value 13.10+0.85. P.V. diameter in group 1A ranged from 10.00-18.00 with mean
value 14.05£2.61, in group IB ranged from 11.00-19.00 with mean value 15.20+2.65, in group Il ranged from 10.00-
16.00with mean value 12.504£1.98 and in group Il ranged from 8.30-11.00 with mean value 9.99+0.90. There was
highly significant increase in both group 1A and 1B more than group Il and 111 (P<0.01). There was statistical significant
difference between different studied groups regarding spleen diameter and P.V. diameter.

Table (10): Comparison between different studied groups regarding spleen diameter and P.V. diameter

Subgroup F

Group IA Group IB Group Il Group 111 P
dage | WGE0 [meens w2010 o
Meanz S.D. T T T T 0.0001*
e | G008 lopiem ot |93M e
Mean+ S.D. T R U T 0.0001*

F = ANOVA test,

P is significant if < 0.05, * significant difference

Table (11) shows the comparison between different studied groups regarding Ascites, Cases without ascites was
more that cases with ascites in all groups, in group 1A was 16(80%), in group IB was 13(65%), in group Il was
26(86.7%) and in group 111 was 20(100%). There was a significantly increase in ascites in group IB more than A more
than group Il (p <0.01).
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Table (11): Comparison between different studied groups regarding Ascites

Subgroup
Ascites Group 1A Group IB Group 11 Group I
No. % No. % No. % No. %
No 16 80.0 13 65.0 26 86.7 20 100.0
Yes 4 20.0 7 35.0 4 13.3 0 0.0
Total 20 100.0 20 100.0 30 100.0 20 100.0
X? 9.240
P 0.026*

X2 = Chi square test, P is significant if < 0.05, * significant difference

Table (12) shows comparison between different studied groups regarding Child Pugh classification. Most of
patients in group IA were Child ¢ 9(45%), Most of patients in group Il were Child A 13(43.3%) Most of patients in
group IB were Child B 12(40%). There was no statistical significant difference between different studied groups

regarding Child Pugh classification (P > 0.05).

Table (12): Comparison between different studied groups regarding Child Pugh classification

. Subgroup
cgglslicfji Eal{t?:n Group IA Group IB Group Il
No. % No. % No. %
A 5 25.0 5 25.0 13 43.3
B 6 30.0 8 40.0 12 40.0
C 9 45.0 7 35.0 5 16.7
Total 20 100.0 20 100.0 30 100.0
P 5.583
X2 0.233

X2 = Chi square test, P is significant if < 0.05
Table (13) show the sensitivity, specificity and accuracy of blood ammonia in predict oesophageal varices, it

was found that the sensitivity of ammonia in predict oesphageal varices was 92.5%, specificity was 90.0% and accuracy

was 91.0%.

Table (13): Sensitivity, specificity and accuracy of blood ammonia in predict oesophageal varices

Sensitivity

0.6

0.4

.

0.0

T
04

T
0.6 0.8

Area P value Cut off value Asymptotic 95% Confidence Interval
Lower Bound Upper Bound
.904 0.0001* 30.0 .842 967

Sensitivity 92,5
Specificity 90.0
Accuracy 91.0

‘o ROC Curve

' S

P4
0.8 ///
///
f yd

1 - Specificity

Diagonal segments are produced by ties.

Figure (1): ROC Curve to predict Sensitivity, specificity and accuracy ofblood ammonia in predict oesophageal varices

4129



ejhm.journals.ekb.eg

DISCUSSION

In this study the demographic data of our patients
(age and sex) was matched in the different studied groups,
there was no statistically significant difference as regard
to these parameters between all groups; these results were
advantageous to eliminate the effect of age and sex on the
blood ammonia level. These results were agreement with
the study performed by Brusilow® who documented no
significant difference between cirrhotic patientswithand
those without esophageal varicesregarding age,in this
study the age ranges (17-74) and the mean age was around
45 years, also there was no significant difference between
the studied groups regarding age.

Regarding blood picture in our study, there was a
significant decrease in the mean value of hemoglobin
level in patientgroups in comparison to the control group.
This result was in agreement with Wang et al.?® who
reported that, hemoglobin levels were significantly
decreased in patients with OV. The TLC in our study
showed a significant increase in both group IA and 1B
(with liver cirrhosis and endoscopic evidence of
esophageal varices) more than patients without varcies
and the control group. These results were agreement with
the results in Wang study, in this study the TLC was
significantly increased in patients with OV.

In this study, there was a significant increase in the
mean values of ALT, AST in cirrhotic patients with
evidence of OV in comparison to patients without varices,
the two patient groups show a significant increase in ALT
and AST more than the control group. These results were
in agreement with the study performed by Tafarel et
al.®Y who found that ALT and AST levels significantly
increased in patients with large varices.

Impairment of liver function and uptake leads to
the accumulation of ammonia in splanchnic vessels,
resulting in their vasodilatation and an increased portal
blood flow generating portal hypertension 2. It is known
that the hepatic stellate cell activation andaltered function
play an important role in the occurrenceof liver fibrosis
and portal hypertension 3.

High ammonia levels may have detrimental effects
on stellate cell function®. Recently, it has been reported
that abnormally high ammonia levels causesignificant
alteration in proliferation and metabolic activity of
stellate cells in vitro. Therefore, elevation of ammonia
seems to be part of a vicious circle. It results from the
presence of portal hypertension and portosystemic
collaterals and leads to a further increase in portal
hypertension®),

When the cirrhotic patients were subgrouped
according to the size of varices into group 1A (small
esophageal varices), and group 1B (medium and large
esophageal varices, the mean ammonia concentration in
group 1A was 47.10+6.22 umol/L and in group 1B was
51.95+6.87 umol/L, there was no significant difference
between the two groups. Blood ammonia, the newly
suggested non-invasive marker of esophageal varices

showed significant difference between small esophageal
varices group (group 1A) and medium and large
esophageal varices group (group 1B) (P = 0.0001) in the
present study. Also in Spearman’s correlation coeffiecent
test, blood ammonia level was correlated with Portal
venous diameter (P = 0.000). Degree of correlation in the
present study was comparable with those reported by
Tarantino et al., where P value was 0.001.

In our study, on ultrasound examination,
cephalocaudal splenic measurement of whole patients
with oesophagealvarices was 18.40 +2.33 c¢cm in group
1A, 19.05+2.33 cm in group 1B, 14.03£1.33 cm in the
group 2 (without oesophagealvarices) while the
cephalocaudal splenic measurement was 13.10+0.85 cm
in the control group, p=0.0001. Hong et al.®® in their
study in Hong Kong found cephalocaudal splenic
measurement of 11.7#3.2 cm in the group with
oesophagealvarices, and 10.2 = 2.8 cm in the group
without oesophagealvarices. Giannini et al.“®, in their
study in ltaly in 2003, found a cutoff point of platelet
count for presence of varices was 112,000, p= 0.0001 and
splenic diameter> 12.1 cm, p=0.0007. Mohanty et al.*"
found an anteroposterior splenic measurement of 7.6 +
1.2 cm in normal subjects and 12.7+2.1 cm among
patients with liver cirrhosis. Schepis et al.®® in Italy
found a mean anteroposterior splenic measurement of
16.3+2.7 cm in the group with oesophagealvarices, and
13.9+2.5 cm in the group without oesophageal varices.
This difference in splenic size may be due to racial,
genetic, and anatomical differences.Our results regarding
splenic size were in agreement with the studies done by
Wadawan et al.*® and Mandal et al.?® whose found that
there wasstatistically significant relationship between
increased splenic diameters and presence of OV.

In our study, the mean portal vein diameter in
patients with oesophageal varices was 14.05+2.61 mm in
group 1A, 15.20+2.65 mm in group 1B, while that in the
group without oesophageal varices ( group 2), while in
the control group (group 3) was 9.99 + 0.90 mm,
p=0.0001. These results collaborated with Mohanty et
al.®”who found that the mean portal vein diameter of 7+1
mm among normal subjects and 12+2 mm among
cirrhotic patients. Hong et al.®®), in their study, found a
portal vein diameter was 11.5£2.40 mm among patients
with oesophagealvarices, and 10.5+2.60 mm among
patients without oesophagealvarices. Schepis et al.t®
found a portal vein diameter of 13.82+2.1 mm, among
patients with oesophagealvarices and 12.33+2.04 mm
among patients without oesophagealvarices. Prihatini et
al.®) concluded in their study that portal vein size 1.2-cm
ultrasound gives the evidence of presence of
oesophagealvarices. Fernandez et al.?? concluded in
their study that portal vein size on ultrasound
independently associated with varices.

Regarding Child Pugh classification in our study,
most patients in group 1A were Child C (45.0%) and most
patients in group IB were Child B and C (75.0%) while
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in group 11 the majority were class A and B (83.0%). This
came in agreement with the study done by Madhotra et
al.® and Burton et al.?” whose found that most patients
with OV were Child B and C.

On performing ROC curve to determine the cut off
value of blood ammonia to predict the varcies it was
found that the blood ammonia level at cutoff value
>40umol/ L had a sensitivity 92.5% and specificity 90.0%
and accuracy 91.0 in detectingOV. Other studies have
been performed on this point. EI-Hefny et al.®® reported
a cutoff value of 77.5 umol/L (108.5 pg/dL) ammonia
with 100% sensitivity and 95% specificity for the
detection of EV, whereas Tarantino et al.*? reported a
different cutoff value of 42 umol/L (58.8 pg/dL) with
sensitivity 97% and specificity 43%.Blood ammonia
level more than 67umol/L had 46.2% sensitivity, 97.7%
specificity, 75% PPV and 92.4% NPV in detecting large
oesophagealvarices(grade Il and IV varices) in patients
with liver cirrhosis. Previous study done by Khondaker
et al.?®® found that blood ammonia levelsat>63
umol/Lhad a sensitivity of 95% and specificity of 50% in
detecting large oesophageal varices in patients with
cirrhosis.

On comparing the group 1B before and after
endoscoy, it was found that there was a significant
decrease in ammonia level (p <0.05).

CONCLUSION

This study demonstrates on a sufficiently large
scale the strict correlation between NH4 levels and
portosystemic collateral channels that carry blood away
from the portal venous system to the general circulation.
The blood ammonia level may be clinically useful as it
correlates with and is an independent predictor for both
endoscopic risk signs and risk factors of bleeding, and
therefore, it could be used in cirrhotic patients to decrease
the number of screening endoscopies they are subjected
to.

RECOMMENDATIONS

¢ Validation study including a larger number of patients
will be required to confirm the results of this study and
the possibility of its application aiming to reduce
number of unnecessary endoscopies.

e Future studies are recommended to investigate the
correlation between other parameters and the
presences of OV.
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