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Background: Doppler ultrasound is the accepted gold standard for assessing direction 
of flow in the portal vein (PV). Moreover, it is non-invasive; therefore, it is well accepted 
by the patients and does not interfere with flow hemodynamics.
Objectives: The present study was aimed to evaluate the association between color Dop-
pler findings and the severity of portal hypertension in patients with cirrhosis.
Patients and Methods: The study group included 50 patients referred for ultrasound 
(US) evaluation over a period of six months from March to August, 2007. The patients 
were divided into three groups (Child’ A, B and C) based on Child Pugh classification. 
The direction of flow in the main portal vein (hepatopetal or nonhepatopetal) and peak 
venous velocity (PVV) in the main portal vein were measured and correlated with the 
presence or absence of ascites, splenomegaly, splenic and esophageal varices (assessed 
by Doppler US). These findings were correlated with clinical features and laboratory find-
ings (using Child Pugh’s criteria).
Results: There was significant association between the decrease of peak portal venous 
velocity (PVV) and the increase in Child Pugh score. Hepatofugal flow was seen only in pa-
tients with more advanced disease. There was also significant association between PVV 
and splenic varices and ascites, while PVV was not affected by the presence or absence of 
esophageal varices or splenomegaly. Presence of a recanalized umbilical vein (UV) was 
associated with increased PVV even in advanced disease.
Conclusions: Color Doppler is an excellent modality for detecting and characterizing 
the complex hemodynamics of portal hypertension in cirrhosis and they correlate with 
the clinical stage of disease.

Copyright c  2011, Tehran University of Medical Sciences and Iranian 
Society of Radiology. Published by Kowsar Corp. All rights reserved.
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 Implication for health policy/practice/research/medical education:
This article approaches the association of portal flow velocity with the severity of the disease in cirrhotic patients with portal 
hypertension which may help radiologists and clinicians to better understand portal hemodynamics in these patients and inter-
pretation of various Doppler findings.

1. Background
Cirrhosis, as defined by the World Health Organization 

(WHO), is “a diffuse process characterized by fibrosis and 
conversion of normal liver architecture into structurally 
abnormal nodules” (1). Normal portal vein pressure is 
5-10 mmHg. Portal hypertension is defined as “a wedged 
hepatic vein pressure or direct portal vein pressure of 
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more than 5 mmHg greater than the inferior vena cava 
pressure or surgically measured portal venous pressure 
of greater than 30 cm water” (2). Cirrhosis is by far the 
most frequent cause of portal hypertension. Increased 
vascular resistance is usually present at multiple ana-
tomical sites simultaneously (3). The most widely used 
tool for predicting the prognosis in cirrhosis is the Child 
Pugh system. Child and Turcotte first introduced their 
scoring system in 1964 which was subsequently revised 
by Pugh in 1973 (4).

Doppler ultrasound (US) has been accepted as the gold 
standard in assessing the direction of flow in the portal 
venous system. Moreover, being non-invasive, it does 
not interfere with flow hemodynamics during measure-
ments.

2. Objectives
The aim of the present study was to evaluate the as-

sociation between direction of blood flow in the main 
portal vein and the maximum portal vein velocity with 
the presence or absence of ascites, splenomegaly, splenic 
and esophageal varices and to evaluate the association 
between Doppler findings and clinical features and labo-
ratory investigations using Child Pugh’s criteria.

3. Patients and Methods
This study was carried out over a period of 6 months on 

50 patients with the clinical diagnosis of cirrhosis with 
portal hypertension. A composite assessment of the pa-
tient’s history, findings on physical examination, labora-
tory investigations and results obtained from Doppler 
US examination was made. All parameters were obtained 
by one operator. The study was approved by the univer-
sity and written informed consent was obtained from 
the patients. Patients with grade 3 and 4 encephalopathy 
were excluded because of inability to fully cooperate in 
the examination. The diagnosis of cirrhosis with portal 
hypertension was based on a combination of clinical 
data such as jaundice, ascites, muscle wasting, cutane-
ous spider angiomas, ecchymosis, palmar erythema 
and flapping tremors; laboratory data such as decreased 
serum albumin and prolonged prothrombin time; and 
US findings such as coarsened echo texture and irregu-
lar liver surface. Endoscopy was not performed in all 
patients. The patients were divided into three groups; 
namely, Child’s A, Child’s B and Child’s C cirrhosis groups 
using Child-Pugh criteria which was based on the assess-
ment of a combination of laboratory parameters (serum 
bilirubin, serum albumin and prothrombin time inter-
national normalized ratio [INR]) and clinical parameters 
(encephalopathy (5) and ascites) (Table 1) (Box).

All the patients were examined with Philips Envisor 
Whole Body Color Doppler machine with multi-frequency 
transducer ranging from 2 to 5 MHz. Examination was 
carried out after a minimum of 8 hours overnight fast-
ing. With the patient in the supine position, assessment 
of the size and echo pattern of the liver was made by gray 

scale sonography using a combination of subcostal and 
intercostal approaches. Liver span was measured in the 
midclavicular line. The normal liver’s echo pattern is ho-
mogeneous. A diffuse coarse echo pattern with surface 
irregularity and nodularity was considered abnormal. 
Collaterals were assessed using color Doppler at the 
splenic hilum, at the gastroesophageal junction (esopha-
geal varices), in the ligamentum teres (for recanalized 
umbilical vein [UV]) and in the gallbladder bed. Ascites 
was considered minimal if it was limited to the pelvis or 
hepatorenal recess. Further than that was described as 
abundant. Spleen size was measured by measuring its 
longest longitudinal dimension. A spleen span of more 
than 12 cm was considered enlarged.

Using intercostal approach, color Doppler was used 
to evaluate the direction of the flow in the main portal 
vein i.e. hepatopetal/nonhepatopetal (hepatofugal or 
bidirectional) and the peak venous velocity (PVV) with 
subjects in the supine position during suspended inspi-
ration. For measurement of the velocity, the angle of in-
sonation was always less than 60 degree. The reason for 
selecting the intercostal approach was to obtain the cor-
rect angle of insonation. For an adequate Doppler signal, 
the direction of flow should be as parallel to the direc-
tion of US beam as possible. This may only be achieved 
using intercostal approach. As the portal velocity is often 
reduced in portal hypertension, it is important to obtain 
the correct angle of insonation. Unpaired t test and one 
way ANOVA were used for comparison of the means, P < 
0.05 was considered as statistically significant.

4. Results
The mean age of the patients in this study was 45 years. 

Maximum of the patients were in the 31-40 years age 
group. Sixty six percent of the patients were men with a 
male to female ratio of 1.94:1. The maximum number of 
the patients (42%) belonged to Child’s C group (Table 2).

Using one way ANOVA, there was a statistically signifi-
cant decrease of albumin levels (F = 92.9, P < 0.0001) 
from Child’s A (3.61 ± 0.19 g/100 mL) through Child’s B 
(3.21 ± 0.22 g/100 mL) to Child’s C (2.56 ± 0.25 g/100 mL) 
group. In addition, there was a statistically significant in-
crease in bilirubin levels (F = 44.67, P < 0.0001) and pro-
thrombin index (PTI) (F = 86.44, P < 0.0001) from Child’s 
A through Child’s B to Child’s C group (Table 3).

Overall six patients (12%) among a total of fifty had non 
hepatopetal flow (hepatofugal/bidirectional), four of 
them (8%) showed continuous hepatofugal flow and two 
patients (4%) showed bidirectional flow. Hepatofugal or 
bidirectional flow was seen only in Child’s C group pa-
tients. Three patients (6%) had portal vein thrombus and 
no flow was detected in the main portal vein, while two 
patients (4%) had portal cavernoma formation (Table 4). 
Using one way ANOVA, there was a significant fall in the 
average PVV from Child’s A to Child’s C group patients 
(F = 29.87, P < 0.0001). So there was a significant fall in 
PVV with the increasing severity of the grade of cirrhosis 
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(Table 5).
Patients with hepatofugal flow had significantly higher 

bilirubin levels, significantly lower albumin levels and 
also significantly prolonged PTI compared to patients 
with hepatopetal flow. Encephalopathy and ascites were 
also more commonly seen in the presence of hepatofu-
gal flow, but that was statistically significant for encepha-
lopathy (Table 6).

As expected, patients with hepatofugal flow had a sig-
nificantly higher Child’s score in comparison to patients 
with hepatopetal flow (P < 0.01).

Splenic varices were the most common varices detected 
by color Doppler (seen in 82%). Overall, 84% had one or 
more than one collaterals detected on color Doppler 
(Table 7). The mean PVV (14.05 ± 4.13) was significantly 
lower in patients with splenic varices compared to those 
without splenic varices (17.77 ± 1.68) (P < 0.05). Ascites was 
also associated with a significant reduction of PVV (P < 0.01).

The mean PVV was lower in patients with esophageal 
varices (14.62 ± 2.62) compared to those without esopha-
geal varices (14.74 ± 4.25). However, this difference was 
not statistically significant (P > 0.05). Recanalized UV was 
seen only in patients of Child’s B and C groups. In these 
two groups, patients with recanalized UV had a signifi-
cantly higher mean PVV as compared to those without.

Using multiple linear regression analysis, we com-
pared six variables (liver span, spleen span, splenic vari-
ces, esophageal varices, ascites and PVV) with patients’ 
Child’s score in 39 patients with hepatopetal flow. Only 
PVV and ascites showed significant correlation with 
Child’s score (P < 0.0001).

5. Discussion
Cirrhosis represents the final common result of a vari-

ety of insults to the liver and it is the most common cause 
of portal hypertension (3). Assessment of prognosis is 
an important factor in medical decision making. The 
Child’s classification modified by Pugh et al. (4) has been 
established as a valuable indicator of prognosis. Study 

Table 1. Child Pugh’s Scoring System

a  Abbreviaton: INR, international normalized ratio

1 Points 2 Points 3 Points

Encephalopathy None Grade 1-2 Grade 3-4

Ascites Absent Slight Moderate

Total bilirubin, (mg/dL) < 2.0 2.0-3.0 > 3.0

Serum albumin, (g/dL) > 3.5 2.8 - 3.5 < 2.8

Prothrombin time, s < 4 4-6 > 6

prothromibin time, INR a, s < 1.7 1.7-2.3 > 2.3

Table 2. Gender Distribution of the Subjects in Different Child’s Scores

Cases, 
No.

Child’s A, 
No.

Child’s B, 
No.

Child’s C, 
No.

Male 33 9 11 13

Female 17 4 5 8

Male/Female 1.94 2.25 2.20 1.63

Total 50 13 16 21

Box. Child Pugh Grades of Encephalopathy and Class Scoring 

a  Abbreviaton: INR, international normalized ratio

Grades of Encephalopathy

0: Lack of detectable changes in personality or behavior. No 
asterixis is detected.

1: Trivial lack of awareness, shortened attention span, sleep 
disturbance and altered mood. Asterixis may be present.

2: Lethargy, disorientation to time, amnesia of recent events, 
impaired simple computations, inappropriate behavior, 
slurred speech. Asterixis is present.

3: Somnolence, confusion, disorientation to place, bizarre 
behavior, clonus, nystagmus, positive Babinski sign. Asterixis 
usually absent.

4: Coma and lack of verbal, eye and oral response

Child Pugh Scoring Classes

Class A: 5-6 points

Class B: 7-9 points

Class C: 10-15 points

Table 3. Laboratory Parameters in Child’s A, B and C Groups With Comparative P Values

a Abbreviation: INR, international normalized ratio; PTI, prothrombin index 

Overall Child’s A Child’s B Child’s C P value

Albumin, mg/100 mL, Mean ± SD 3.05 ± 0.50 3.61 ± 0.19 3.21 ± 0.22 2.56 ± 0.25 < 0.0001

Bilirubin, mg/100 mL, Mean ± SD 3.44 ± 2.46 0.81 ± 0.18 2.89 ± 0.31 5.58 ± 2.22 < 0.0001

PTI a, INR a, Mean ± SD 1.6 ± 0.5 1.18 ± 0.12 1.28 ± 0.12 2.1 ± 0.30 < 0.0001

Table 4. Pattern of Flow in the Main Portal Vein in Child’s Groups

a Abbreviation: PV, portal vein

Overall, No. Child’s A, No. Child’s B, No. Child’s C, No.

Hepatopetal 39 13 14 12

Hepatofugal 4 0 0 4

Bidirectional 2 0 0 2

PV a thrombosis 3 0 1 2

Portal cavernoma 2 0 1 1



Portal Vein Color Doppler Findings in Cirrhotic PatientsMittal P et al.

214 Iran J Radiol. 2011;8(4)

Table 5. Comparison of Average Peak Venous Velocity in the Main Portal Vein 
in Child’s A, B and C Groups

a Abbreviation: PVV, portal venous velocity
b P < 0.0001

Patients, No. Average PVV a, b, cm/s, Mean ± SD

Total 39 14.72 ± 4.05

Child’s A 13 18.33 ± 2.22

Child’s B 14 14.59 ± 3.57

Child’s C 12 10.96 ± 2.33

of portal hemodynamics is important as it provides fur-
ther insight into the pathophysiology of the disease and 
helps explore new therapeutic alternatives. 

Measurement of the portal vein pressure by the direct 
method, though exact, is an invasive procedure and the 
complications cannot be excluded. Duplex US has been 
used as a non-invasive method for the evaluation of por-
tal hemodynamics. It is a safe, painless and repeatable 
method which is well accepted by the patients and is also 
relatively inexpensive (6).

The disadvantage of duplex US is its operator depen-
dence. For accurate and repeatable measurements, pre-
cise localization of the vessel and a proper angle of in-
sonation is important. Other limitations include obesity, 
excess bowel gas, massive ascites and respiratory move-
ments which preclude a proper Doppler examination.

Cirrhosis is associated with increased intrahepatic 
resistance. This increased resistance manifests as a pro-
gressively increasing resistance to the hepatopetal flow 
in the main portal vein. This increased pressure in the 
portal vein promotes the opening up of various collater-
al pathways. These hemodynamic events are responsible 
for the progressive fall in the portal venous velocity with 
an increasing severity of the portal hypertension (7). 
Furthermore, collaterals help to drain blood away from 

the portal vein. The reversal of blood flow in the portal 
system develops when intrahepatic resistance increases 
over the resistance of portosystemic collaterals. In the 
present study, all patients with Child’s A cirrhosis had 
hepatopetal flow and none had hepatofugal flow. In the 
Child’s B group also, none of the patients had hepatofu-
gal flow. In the Child’s C cirrhosis group, four patients 
had hepatofugal flow and two patients had bidirectional 
flow (Figure 1 and 2). So overall six patients (12%) among 

Table 6. Distribution of Laboratory and Clinical Parameters of Child Pugh Score in Patients With Hepatopetal and Hepatofugal Flow

a Abbreviation: INR, international normalized ratio; PTI, prothrombin index

Hepatofugal Hepatopetal P value

Albumin, mg/100 mL, Mean ± SD 2.35 ± 0.13 3.21 ± 0.42 0.0002

Bilirubin, mg/100 mL, Mean ± SD 9.18 ± 0.17 2.54 ± 1.48 < 0.0001

PTI a, INR a, Mean ± SD 2.4 ± 0.2 1.5 ± 0.4 < 0.0001

Encephalopathy, No (%) 2 (50) 2 (5.1) 0.0025

Ascites, No (%) 4 (100) 29 (74.4) 0.258

Child’s score, Mean ± SD 12.75 ± 0.83 8.38 ± 2.30 0.0006

Table 7. Distribution of Various Collaterals Detected in Child’s A, B and C Groups b

a Abbreviation: UV, umbilical vein
b No significant difference between Child’s A vs. B and Child’s B vs. C with P > 0.05

Total Child’s A Child’s B Childs’s C

Patients, No. 50 13 16 21

Varices, No. 8 3 3 2

Splenic varices, No. 41 10 13 18

Esophageal varices, No. 7 1 3 3

Recanalized UV a, No. 3 0 1 2

Gallbladder bed varices, No. 1 0 1 0

One or more than one varices, No (%) 42 (84) 10 (76.9) 13 (81.25) 19 (85.7)

the total of fifty had non hepatopetal flow and four pa-
tients (8%) showed continuous hepatofugal flow and two 
patients (4%) showed bidirectional flow. Similar patterns 
have been reported by Von Herbay et al. (8). However 
Wachsberg et al. (9) pointed out that the prevalence of 
hepatofugal flow varied between 3% and 23% in the litera-
ture which they attributed the differences to the propor-
tion of patients with advanced disease and to whether 
the hepatofugal flow was evaluated in the main portal 
vein only versus its major tributaries as well.

On the whole, the incidence of non hepatopetal flow 
was 28.5% in Child C cirrhosis group with 19% of the pa-
tients showing total hepatofugal flow (Child’s C vs. 
Child’s A and B, P < 0.05 for hepatofugal flow). Similarly, 
Gaiani et al. (10) also observed the hepatofugal flow to 
be more prevalent in patients with Child’s B and C than 
those with Child’s A cirrhosis (P < 0.02). In the present 
study, significant higher Child’s score was found in pa-
tients with hepatofugal flow (12.75 ± 0.83) compared with 
patients with hepatopetal flow (8.38 ± 2.30), (P < 0.01) 
which is similar to Gaiani et al.’s study (9) which report-
ed that Child Pugh score was significantly higher in pa-
tients with hepatofugal flow (8.4 ± 2 vs. 7.2 ± 2.2; P < 0.01).

The finding of a reversed flow in the portal venous sys-
tem is important for understanding the clinical picture 
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of a cirrhotic patient since hepatic encephalopathy may 
be explained on the basis of large hepatofugal collater-
als. Our study shows that the prevalence of reversed flow 
was significantly high in patients with Child’s C cirrhosis. 
Similarly, the Child’s score was significantly higher in pa-
tients with a reversed flow. This indicates that with rever-
sal of flow, there is more significant impairment of liver 
function and hence poor Child’s score. It also indicates 
that with progressive damage to the liver parenchyma, 
there is consequent increase of intrahepatic resistance. 
The derangement in ammonia metabolism consequent 
to liver failure and diversion of a large amount of portal 
flow into the systemic circulation also results in a signifi-
cant increase in blood ammonia levels. This correlates 
with higher trends of hepatic encephalopathy in our pa-
tients with a reversed flow. In the present study, among 
four patients with hepatofugal flow, encephalopathy was 
present in two patients (50%), while in patients with hep-
atopetal flow, encephalopathy was seen in only 5.1% of the 
patients (P < 0.01). Gaiani et al. (10) similarly noted that 
spontaneous hepatic encephalopathy was significantly 
more frequent in patients with hepatofugal flow in the 
portal system (21% vs. 7.2%; P < 0.05).

Cirrhosis is characterized by the presence of extensive 
fibrosis and numerous regenerative nodules replacing 
the normal liver parenchyma. So it is logical that an in-
crease in Child’s grade of cirrhosis, the intrahepatic 

Figure 1. A 55-year-old male patient with cirrhosis

Color Doppler image shows hepatofugal flow in the portal vein.
HA, hepatic artery; PV, portal vein

Figure 2. Color Doppler image showing bidirectional flow in the portal 
vein. Figure 3. Color Doppler image showing splenic varices.

resistance to portal flow increases. This manifests as a 
decreased peak velocity in the portal vein with the in-
creasing severity of cirrhosis. In the present study, the 
average of peak velocities in the main portal vein was 
studied in Child’s A, B and C cirrhosis patients with a 
hepatopetal flow. Out of 39 patients with hepatopetal 
flow, the average peak velocity in 13 patients with Child’s 
A cirrhosis was 18.33 ± 2.22. The average peak velocity in 
14 patients with Child’s B cirrhosis was 14.59 ± 3.44, while 
the average peak velocity in 12 patients with Child’s C 
cirrhosis was 10.96 ± 2.24. It was observed that the average 
peak portal velocity in the Child’s B cirrhosis group was 
significantly lower than that in the Child’s A group (P < 
0.01). In addition, the average peak velocity in the Child’s 
C cirrhosis group was significantly lower than that in the 
Child’s B cirrhosis group (P < 0.01). Similar trends have 
been reported in the literature (11-13). The present study 
could establish the association between the fall in portal 
velocity and the presence of ascites. In the present study, 
among the 39 patients with hepatopetal flow, the average 
peak portal velocity  among 31 patients (71.49%) with asci-
tes was 13.60 ± 3.56, while the average peak portal veloc-
ity  among patients without ascites was 19.15 ± 1.99. This 
difference is statistically significant (P < 0.01). A similar 
trend was also reported by Chawla et al. (11) and Shi et al. 
(13). This is logical in view of the fact that presence of as-
cites usually indicates a more advanced Child’s grade of 
cirrhosis and we have already observed that the increase 
in Child’s grade of cirrhosis is associated with a statisti-
cally significant decrease in the peak portal velocity . In 
the present study, one or more collateral varices were 
detected in 42 of 50 (84%) patients. Splenic varices were 
seen in 82%, esophageal varices in 8%, recanalized UV in 
6% and gallbladder bed varices in 2% of the patients. Thus, 
splenic varices were the most common type of collater-
als detected in the present study (Figure 3) and similar ob-
servations have been made in other studies. Hepatofugal 
flow was only seen among patients with splenic varices 
(4 of 41 patients, 9.76%). On the other hand, none of the 
patients without splenic varices showed a hepatofugal 
flow. Among patients with hepatopetal flow, the mean 
PVV (14.05 ± 4.13) was significantly lower in patients with 
splenic varices in comparison to those without splenic 
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varices (17.77 ± 1.68) (P < 0.05). Ohnishi et al. (14) found 
a hepatofugal flow in 50% of patients with splenic vari-
ces while none of the patients without splenic varices 
had a hepatofugal flow. In their study, among patients 
with hepatopetal flow, portal venous velocity among pa-
tients with splenic varices was significantly lower than 
in those without splenic varices (P < 0.05). Thus, results 
of the present study are in agreement with Ohnishi et 
al.’s study (14) mentioning that decreased portal velocity 
and hepatofugal flow are associated with the presence 
of splenic varices. This is logical in view of the fact that 
splenic varices provide an alternate route for drainage of 
the portal venous flow, thereby diminishing the hepatic 
flow and thereby the portal velocity. With progression, 
this may lead to hepatofugal flow.

In the present study, the mean PVV was lower in pa-
tients with esophageal varices (14.62 ± 2.62) as compared 
to those without esophageal varices (14.74 ± 4.25). How-
ever this difference was not statistically significant (P > 
0.05). Taourel et al. (15) also observed the absence of cor-
relation between the degree of portal hypertension and 
the development of esophageal varices. The lack of rela-
tionship between portal hemodynamic parameters and 
the development of esophageal varices reflects the fact 
that, unlike some other collaterals, gastroesophageal 
collaterals are unable to drain an amount of blood suffi-
cient to significantly lower the portal flow.

Using multiple regression analysis, comparison of six 
variables (liver span, spleen span, splenic varices, esoph-
ageal varices, ascites and PVV) showed that only PVV and 
ascites have significant correlation with Child’s score, 
thereby highlighting the importance of PVV in predict-
ing the severity of the disease. However, hemodynamics 
of portal hypertension are quite complex and portal ve-
locity alone does not always reflect the degree of hepatic 
damage and hepatic encephalopathy. This is reflected 
by three patients with recanalized UV in our study (two 
with Child’ C and one with Child’s B cirrhosis). The aver-
age PVV in patients with recanalized UV was 17.51 ± 8.33, 
while the average PVV in Child’s B and C patients without 
recanalized UV was 12.32 ± 2.14. The difference was statisti-

Figure 4. A, Spectral Doppler image showing hepatopetal flow in the portal vein with PVV of 26 cm/s; B, Spectral Doppler image showing continuous hepa-
tofugal flow in recanalized UV.

cally significant (P < 0.01). Encephalopathy was present 
in 33% of cases with recanalized UV while it was seen in 
8.5% of cases without recanalized UV (P < 0.05). Others 
(15-18) have made similar trends that recanalized UV is as-
sociated with increased portal velocity. Similarly Gupta 
et al. (18) observed that the patients with portosystemic 
encephalopathy had a significantly greater prevalence 
of patent UV than those without encephalopathy. There-
fore, presence of this collateral is associated with in-
creased flow velocities in the main portal vein (Figure 4). 
Recanalized UV is also associated with a higher incidence 
of encephalopathy. These findings are in agreement with 
previous studies. This is consequent to the fact that a re-
canalized UV drains blood through the left branch of the 
portal vein, therefore it does not drain flow away from 
the main portal vein. Besides, because it is an efficient 
collateral, it is usually associated with an increased in-
cidence of hepatic encephalopathy and a higher Child’s 
grade. Therefore, the evaluation of portal velocity in cir-
rhotic patients may provide misleading results if the 
paraumbilical vein is patent, underestimating the de-
gree of portal hypertension. So these collaterals should 
always be searched for, especially in patients with a high 
portal velocity.

Limitations of the present study include that diagno-
sis of cirrhosis and portal hypertension was based on 
the combination of clinical, laboratory and US findings. 
Liver biopsy or objective measurements were not done 
to prove the diagnosis. This could lead to excluding pa-
tients with early disease and those with atypical findings. 
In addition, no follow-up was done to evaluate if Doppler 
parameters correlated with the final outcome or not.

In conclusion, color Doppler is an excellent modality 
for delineating the complex hemodynamics of portal 
hypertension in cirrhotic patients. Doppler findings of 
direct and velocity of flow in the main portal vein cor-
relate with clinical parameters using Child Pugh score. 
Presence of splenic varices and ascites also correlate with 
the decrease in portal velocity, while splenomegaly and 
esophageal varices do not. Presence of recanalized UV 
may be associated with an increased PVV and is associat-

A B
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ed with the increased incidence of encephalopathy and a 
higher Child’s grade.
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