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ABSTRACT 

Objective: In patients with chronic liver disease, determine the accuracy of portal vein diameter in the diagnosis of 

portal hypertension confirmed on Serum-Ascites Albumin Concentration Gradient.  

Study Design: Cross sectional study. 

Place and Duration of Study: This study was conducted in the Department of Medicine at AbbasiShaheed 

Hospital, Karachi for a period of six months from January to June 2012. 

Materials and Methods: Seventy patients with decompensated CLD were included in this study. The routine 

testing of ascitic fluid was included total protein, albumin and cell count. All patients underwent ultrasonography of 

abdomen.  

Results: The average age of the patients was 48.97±7.52 years. 47(67.1%) were male and 23(32.9%) were female. 

In the diagnosis of portal hypertension confirmed by serum ascites albumin of decompensated chronic liver disease 

95.7% positive accuracy of portal vein diameter was found.    

Conclusion: Our study of small predominantly male sample found a very high positive accuracy of portal vein 

diameter in determining portal hypertension. The results are similar to previous researches that have also shown a 

higher accuracy rates but slightly lower than our study.  
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INTRODUCTION 

One of the major complications of liver cirrhosis and 

portal hypertension is ascites. More than 50% of 

patients develop ascites within ten years of the 

diagnosis of cirrhosis.
1,2

 Ascites is a poor prognostic 

factor with a mortality of 15% at one year and 44% at 

five year followup respectively.
1
 

Excess fluid within the peritoneal cavity, which is 

pathologic, is called ascites. It has important diagnostic 

prognostic and therapeutic implicitions.
3
 Ascites has a 

diverse etiology, so the primary physician needs to have 

a systematic approach to seek the underlying cause. 

Cirrhosis with ascites has been found in approximately 

85% of patients and a non-hepatic cause of fluid 

retention in 15% of patients.
3,4

 It is important to do 

paracentesis in every patient to determine the cause and 

complications of ascites and target the management.
3
 

The commonest cause of portal hypertension is 

secondary to chronic liver disease which accounts for 

78% of patients with ascites.
3,5

 To reduce morbidity and 

mortality early detection of portal hypertension before 

development of complications is important. Ascites is 

either exudative or transudative based on the estimation  

ofascitic fluid total protein concentration
6
 or ascitic 

fluid to serum ratio of total protein or lactic 

dehydrogenase (LDH).
6
 Unfortunately, none of these 

parameters has been found to be entirely conclusive.  

The serum ascites albumin concentration gradient 

(SAAG) in the discrimination of ascitic fluid compared 

with the exudate transudate concept has found to be 

superior with a validity rate of 90% or more in 

determining the ascites due to portal hypertension has 

been estimated. The SAAG is found to be highly 

precise yet minimally invasive method which allows to 

classify ascitic fluid according to the absence and 

presence of portal hypertension.
7
 SAAG based on 

oncotic hydrostatic balance, it is an index of the serum 

ascites oncotic pressure difference correlates directly 

with the pressure gradient between portal capillaries 

and the peritoneal cavity.
8
 Subtracting the albumin 

concentration of ascitic fluid from the serum albumin 

obtained at the same time calculates SAAG.
9
 SAAG of 

1.1 g/dl or more suggests portal hypertension, if < 1.1 

g/dl then other causes should be considered and 
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excluded. The accuracy of such determination is 

97%.
4,6,8,9

 

Ultrasonography, a non-invasive tool to measure portal 

vein diameter (larger than 1.3 cm) helps in the 

diagnosis of portal hypertension.
10

 The relative change 

in size of the portal vein with respiration is more 

sensitive, than the absolute size of the portal vein. An 

increase of less than 20% in the diameter of the portal 

vein with deep inspiration indicated portal hypertension 

with a sensitivity and specificity of 80% and 100% 

respectively. 
11,12,13

 

The rational of this study is to determine the accuracy 

of portal vein diameter (>1.3cm) on ultrasound 

confirmed by SAAG ratio as a marker of portal 

hypertension, so that noninvasive modality in 

diagnosing portal hypertension. 

MATERIALSAND METHODS 

It is a cross sectional study conducted in the department 

of medicine at AbbasiShaheed Hospital Karachi for a 

period of six months (January to June 2012). A total of 

70 patients were enrolled in the study. All patients, 

above 18 years of age, presenting with decompensated 

CLD, confirmed on ultrasonography, to the department 

during the six month period were included in the study. 

Non probability purposive sampling. 

Inclusion criteria:All patients were above 18 years of 

age with decompensated CLD with a duration of 

symptoms 1- 2 months were included in the study. 

Patients in childs class A & B were included.  

Exclusion criteria:Patients having ascites other than 

decompensated chronic liver disease or having co-

morbids like congestive cardiac failure, chronic renal 

failure etc. were excluded. Patients who refused to give 

consent were also excluded. 

Data was collected from patients with ascites meeting 

the inclusion criteria. Informed consent was taken from 

the patient. After thorough history and physical exam 

ascitic fluid was collected by paracentesis done under 

sterile condition using 21gauge cannula. The routine 

testing of ascitic fluid was included total protein, 

albumin and cell count. Blood was drawn from 

antecubital vein under sterile technique for serum 

protein, albumin, A/G ratio, P.T and INR and liver 

function tests, blood sample drawn at the same time of 

abdominal paracentesis and with these results SAAG 

was calculated. All patients underwent ultrasonography 

of abdomen, presence of portal vein diameter of >1.3cm 

or above and SAAG >1.1g/dl were taken as an evidence 

of portal hypertension along with coarse echotexture of 

liver, splenomegaly and presence of ascites.  

Statistical Analysis:Data was entered and analyzed by 

statistical software package SPSS version 15.0. 

Statistical analysis was expressed as frequencies and 

percentages for gender and accuracy. Mean and 

standard deviation were calculated for the age of patient 

and duration of disease. Stratification was done with 

regards to age, gender and duration of disease to see the 

effect of these on the outcome. 

RESULTS 

A total of 70 patients with decompensated chronic liver 
disease were included in this study. The mean age of 
the patients was 48.97±7.52 years (95%CI: 47.18 to 
50.76) similarly the average duration of disease was 
4.73±2.56 months (95%CI: 4.12 to 5.34), figure 1 and 
table 1.   
Out of 70 patients, 47(67.1%) were male (figure 2). 
Duration of disease of the 24(34.3%) patients was 1 to 
3 months, 17(24.3%) was 4 to 5 months, 24(334.3%) 
was 6 to 8 months and 5(7.1%) patients duration of 
disease was 8 to 12 months (figure 3 and table 1).  
It has been found that 95.7% positive accuracy of portal 
vein diameter in the diagnosis of portal hypertension is 
confirmed by serum ascites albumin of decompensated 
chronic liver disease.   Similarly positive accuracy was 
90% to 100% in all age groups, gender and 80-100% 
duration of disease as presented in table 2, 3 and 4 
respectively. 

Table No.1: Descriptive statistics of the 

characteristics of the patients  

Variable 
Mean ± 

SD 
95%CI 

Median 

(IQR) 

Max-

Min 

Age 

(Years) 

48.97± 

7.52 

47.18 to 

50.76 
48(13) 60-32 

Duration 

of disease 

(months) 

4.73± 

2.56 

4.12 to 

5.34 
4(3) 12-1 

Table No.2: Accuracy of portal vein diameter in the 

diagnosis of portal hypertension with respect to age 

groups 

Age Groups n 
Accuracy 

Positive 
Percentage 

31 to 40 Years 15 14 93.3% 

41 to 50 Years 26 26 100% 

51 to 60 Years 29 27 93.1% 

Table No.3: Accuracy of portal vein diameter in the 

diagnosis of portal hypertension with respect to 

gender 

Gender n 
Accuracy 

Positive 
Percentage 

Male 47 46 97.9% 

Female 23 21 91.3% 

Table No.4: Accuracy of portal vein diameter in the 

diagnosis of portal hypertension with respect to 

duration of disease 

Duration of 

disease 
n 

Accuracy 

Positive 
Percentage 

1 to 3 months 24 24 100% 

4 to 5 months 17 14 82.4% 

6 to 8 months 24 24 100% 

>8 months 5 5 100% 
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Figure No.1: Age distribution of the patients n=70 

 
Figure No.2: Gender distribution of the patients n=70 

 
Figure No.3: Duration of disease 

DISCUSSION 

Chronic liver disease is a common medical problem.
4,14

 

Portal hypertension and its complications not only 

cause significant morbidity in patients with chronic 

liver disorders but also a cause of mortality due to 

serious consequences like variceal bleeding and hepatic 

encephalopathy etc.
14,15

 SAAG is a reliable marker in 

detecting portal hypertension. A high SAAG (more than 

1.1gm/dl) reflects abnormally high hydrostatic pressure 

gradient between portal bed and ascitic compartment 

where as low SAAG (< 1.1 gm/dl) excludes portal 

hypertension with a diagnostic accuracy and sensitivity 

of 97%. It distinguishes ascites related to portal 

hypertension from other causes regardless of presence 

of bacterial infection within the peritoneal cavity.
14

 It is 

rapid cheap and effective method to detect portal 

hypertension.
4, 14

 

We conducted a study of 70 patients with 

decompensated CLD with average age 48.97 years, 

average duration of disease 4.73±2.56 months, 

47(67.1%) were male showed 95.7% positive accuracy 

of portal vein diameter in the diagnosis of portal 

hypertension confirmed by serum ascites albumin of 

decompensated chronic liver disease.  It was interesting 

to note that positive accuracy was 90% to 100% in all 

age groups, gender and all duration of disease. While a 

cross sectional study conducted in Karachi showed 

lesser accuracy of detecting portal hypertension by 

portal vein diameter in which only 70% of the patients 

were correctly identified.
3
 

Jaffri et al. evaluated portal vein diameter accuracy in 

detecting portal hypertension on 140 patients, 100 

(71%) were males. The study found that at the cut of 

value of PV diameter 13 mm, 70% patients had 

evidence of portal hypertension and esophageal 

varices.
3
 Similarly our study showed similar male to 

female proportion and found a very high positive 

accuracy of portal vein diameter in detecting portal 

hypertension in about 95% of cases. 

Rizwan et al. found the sensitivity and specificity of 

SAAG were 100% and 87.8% respectively and they 

concluded that serum ascites albumin gradient is a 

reliable marker to see that ascites is due to portal 

hypertension or not which was similar to our study.
14

 

The differences of higher positive accuracy of detecting 

portal hypertension by portal vein diameter observed in 

our study as compared to the above studies conducted 

within same geographical location may be attributed to 

differences in severity of cirrhosis the gold standard or 

other standard criteria selected to which portal vein 

diameter is compared and may also be attributed to the 

cut off value for portal vein diameter selected. 

Limitations:Like most studies our study has also few 

limitations the cross sectional study design lacks 

biological plausibility and inferences regarding 

temporal relationships and causative associations, 
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though certainly provide an account of relationships. 

The selection of non-probability purposive sampling 

limits generalizability of the study results and findings. 

Although study sample size was scientifically 

calculated, the selection of an epidemiological study 

warrants a large sample size to provide true estimation 

of frequency and prevalence. Another main limitation 

of the study was not establishing the sensitivity, 

specificity, positive predictive and negative predictive 

values that is not identifying in terms of true positive, 

false positive, true negative and false negative cases. 

CONCLUSION 

Our study of small predominantly male sample found a 

very high positive accuracy of portal vein diameter in 

determining portal hypertension. We recommend 

further future studies with large multiple settings and 

sample and detecting of sensitivity, specificity, PPV 

and NPV to reach a firm conclusion. 
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