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Association of Portal Vein Indices with Upper
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ABSTRACT

Introduction: Upper Gastrointestinal (UGI) bleed is major cause
of mortality and admissions in cirrhotics. Timely initiation of
prophylaxis reduces the burden of disease. Few endoscopists
at periphery are compelled to look at other options to identify at
risk patients. This study explores Portal Vein Diameter (PVD) as
an option while taking clues and corrections from past studies.

Aim: To identify any association between increase in portal
pressure with appearance of oesophageal varices.

Materials and Methods: This was an observational cross-sectional
study on 75 patients of cirrhosis of liver, from November 2018 to
June 2019. Baseline characteristics were noted and assessment
of the severity of disease was done. Endoscopy and Portal Vein
(PV) Doppler was performed in same time frame. Analysis of
Variance (ANOVA) and unpaired t-tests were used for analysis of
the collected data. A p-value <0.05 was considered significant in
both the tests.
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Results: Grade of varices was found to have a direct relationship
with portal diameter and a statistically significant inverse relationship
with Portal Venous flow Velocity (PVV) (p-value 0.037). Total 28
patients had active bleed or history of UGI bleed and showed higher
mean portal diameter and lower average portal velocity compared
to patients without any history of variceal bleeding. A statistically
significant relation was found between diameter of Portal Vein (PV)
and Child-Turcotte-Pugh (CTP) grade from A to C. Patients with
grade C had on an average, the biggest portal diameter and lowest
PVV. Patients with Model for End-Stage Liver Disease (MELD)
scores values higher than 14 and had higher mean PV diameter
and a lower mean PVV. Also, hepato-fugal flow was recorded with
advanced cirrhosis.

Conclusion: In advanced cirrhosis, the PV Doppler can be thought
of as a substitute to endoscopy in starting primary medical
prophylaxis, though more extensive study is needed to arrive at a
definitive conclusion.
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INTRODUCTION

The UGI bleed is one of the most commonly encountered
medical emergencies and a major cause of mortality and hospital
admissions in cirrhotics. The most common reason is the bleeding
gastroesophageal varices; a potentially lethal complication unless
rapidly controlled, arising by virtue of portal hypertension, an
inexorable side effect of liver cirrhosis [1,2]. Portal hypertension is
defined when the pressure gradient between portal vein and inferior
vena cava is increased to more than 5 mmHg [3,4]. But to measure
this gradient, the tests available are invasive and not readily available
in peripheral areas [3,5].

Almost 35 to 80% of patients with cirrhosis have oesophageal
varices, more so in patients with CTP grade C cirrhosis (up to
85%) out of these almost one-third patients experience episodes
of variceal bleeding [1,6]. The first bleeding episode can cause
mortality in up to 40% of patients. Outcome of the bleeding
is usually related to the severity of the underlying cirrhosis [7].
Ranging from 0% in CTP grade A to almost 40% in grade C [8].
Endoscopy is the gold standard in diagnosis of varices but is an
invasive procedure requiring a lot of expertise and still carries
some risk of bleeding [3,4]. Besides its diagnostic value, ability to
perform preventive or emergency treatment through endoscopy
provides an added benefit [9]. Periodic screening by endoscopy
is required to assess the progression of portal hypertension or
varices thus making it unpleasant as well as expensive for the
patients. Also, it is important to note that half of the patients with
portal hypertension may not develop varices even in 10 years
therefore will be undergoing unnecessary screening. Moreover,
lesser availability of endoscopy units as well as limited number of

expert Endoscopists, in the peripheral region compels to look at
other options for early identification of the patients at risk [10,11].
Timely initiation of prophylaxis carried before onset of index bleed,
either medical in form of Non-Selective Beta Blockers (NSBB) or
intervention like Endoscopic Variceal Ligation (EVL), reduces the
burden of disease, and can be life-saving at times. So, assessment
of bleeding risk by screening and triaging of the patients that either
needs further investigation or immediate prophylaxis at the earliest,
can significantly improve the prognosis [12].

In recent years, multiple researchers have come forward with
various studies exploring several non-invasive procedures in
evaluating various facets of portal hypertension in cirrhotics,
although their clinical value is still not proven [3,5,13,14]. Colour
Doppler ultrasonography is one such alternative that has been
brought to notice. It can be used to correlate the portal vein
indices (portal vein diameter and portal vein velocity) and presence
or absence of oesophageal varices [3,5-7]. Large varices are
mostly associated with higher ultrasonographic portal venous
diameter [15]. Other parameters including splenic enlargement,
ascitis, presence of collateral vessels and changes in splenic
and hepatic arterial resistance can also be identified using colour
Doppler [1,7]. Its availability even at the peripheral regions and
absence of any side effects due to the procedure tilts the scale
in its favour [5-7].

This study aimed to identify any significant association between
increases in portal pressure with appearance of oesophageal
varices. It explored the possibility of establishing PV Doppler as a
screening tool to start primary prophylaxis for UGI bleed in cases of
cirrhosis and also for long term monitoring.
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MATERIALS AND METHODS

A cross-sectional observational study was conducted over a period
of eight months on patients’ of cirrhosis of liver with varied CTP
status. Total 75 patients, admitted between November 2018 and
June 2019, were included in the study using a convenient sampling
method. The study was conducted in a tertiary care hospital, Stanley
Medical College, Chennai, Tamil Nadu, India. The Institutional Ethical
Committee approved the study (meeting held on 3 April 2019).

Inclusion criteria: Patients of any gender 18 to 75 years of age
having a confirmed diagnosis of cirrhosis of liver and presenting for
the first time were enrolled in the studly.

Exclusion criteria: Patients with bleeding disorders of any kind,
immunocompromised status and those patients on any treatment
or those who have undergone endoscopic or surgical treatment for
varices in the past were excluded from the study.

Baseline characteristics were noted as per performa. Assessment of
the severity of disease was done using CTP and MELD scores. The
endoscopy and PV Doppler were performed in same time frame.
The process has been summarised in [Table/Fig-1].

Total 75 patients

v

Demographic analysis
Symptomatology

Assessment of the severity of disease

CTP/MELD calculation

v

Endoscopy and PV Doppler performed in the same time frame

A4

Findings of PV Doppler associated with- Grades of varices, as per
endoscopy, MELD score and CTP status, and other baseline

characteristics.

[Table/Fig-1]: Study methodology.

PV: Portal vein; CTP: Child-turcotte-pugh; MELD: Model for endstage liver disease
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for analysis of the collected data. A p-value <0.05 was considered
significant in both the tests. The cut-off of 14 MELD score was
selected by applying the Youden'’s Index after plotting the Reciever
Operating Characteristic (ROC) curve. Statistical analysis was
conducted using graph pad and Microsoft excel.

RESULTS

Out of the 75 patients included in the study, 60 were males. The
mean+SD portal diameter of 11+4.12 mm and mean portal velocity
7.18+4.09 cm/sec was recorded. Twelve patients were found to
have grade 1 varices. Grades of varices had an inverse relationship
with portal venous velocity, which was found to be statistically
significant on assessment using one-way ANOVA (p-value=0.037)
and a direct relationship with the diameter of Hilum, but it was not
statistically significant. Twenty-eight patients were found to have
presented with or had history of UGI bleed. These patients had
a mean portal diameter of 10.36+2.873 mm and a mean portal
velocity of 10.2+6.0 cm/sec. Patients presenting with, or those
who have been treated for UGI bleed were observed to have higher
mean portal vein diameter and lower mean PVV, compared to those
presenting without UGI bleed but these relations were found to be
statistically non-significant [Table/Fig-2].

On categorising as per Child Pugh criteria, 38 patients had grade
C cirrhosis and mean portal diameter of 10.6+2.42 mm and Portal
velocity of 9.60+5.47 cm/sec. Twenty-eight patients presented with
grade B cirrhosis having a mean portal diameter of 9.04+2.51 mm
and mean portal velocity of 11.29+4.69 cm/sec. Nine patients
were recorded to have grade A cirrhosis with mean portal diameter
6.43+2.07 mm and portal velocity of 11.8 6+£5.34 cm/sec. A
significant relationship was found between diameter of PV and CTP
grade from A to C, patients with grade C had on an average the
biggest portal diameter (p-value=0.00027). Although the mean PVV
was seen to fall with the increase in CTP grade from A to C, it was
not statistically significant [Table/Fig-3].

On comparing portal values with corresponding MELD scores, it was
observed that patients with MELD values higher than 14 had higher
mean PV diameter and lower mean PVV. On assessment of MELD
scores 15 patients were found to have scores higher than 14, these
patients had a mean portal diameter of 8.09+2.77 mm and a mean
portal velocity of 11.73+4.74 cm/sec. The relationship between
MELD Score and PV diameter was found to be statistically significant
(p-value=0.0089 using unpaired t-test) [Table/Fig-4]. Another finding
observed was that, the advanced disease with higher CTP grade and
MELD scores more than 14 were more likely to have hepato-fugal flow.

CTP PVD Statistical PWV Statistical
grade | N (mm) outcome (cm/sec) outcome
A 9 | 6.43£2.07 11.86+5.34
One-way ANOVA: One-way ANOVA:
B 28 | 9.04+2.51 f-ratio=9.43361. 11.29+4.69 | f-ratio=1.00365.
p-value=0.00027. p-value=0.37
C 38 | 10.6+2.42 9.60+5.47

[Table/Fig-3]: Association of CTP status with Portal Vein Diameter (PVD) and

Portal Vein flow Velocity (PVV).
CTP: Child-turcotte-pugh grading

STATISTICAL ANALYSIS

The findings of PV Doppler were assessed for any association
with grades of varices, MELD score and CTP status, and also with
other baseline characteristics using ANOVA and unpaired t-tests
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Varices Number PVD (mm) Statistical outcome PVV (cm/sec) Statistical outcome
Grade 1 12 9.225+3.146 One-way ANOVA: 12.834+5.638 One-way ANOVA:
Grade 2 24 10.371x2.722 f-ratio=0.9361 9.895+5.219 f-ratio=3.53818.
Grade 3 11 11+4.123 p-value=0.399825. 7.182+4.094 p-value=0.037594.
Active bleeding/history of bleeding 28 10.36+2.873 ) 10.2+6.0 )

- - - - Unpaired t-test: p-value >0.05 Unpaired t-test: p-value >0.05
No Active bleeding/history of bleeding 47 9.98+2.70 10.43+4.2266

[Table/Fig-2]: Association of varices with Portal Vein Diameter (PVD) and Portal Vein flow Velocity (PVV).

MELD Statistical PV Statistical
score | Number | PVD (mm) outcome (cm/sec) outcome
>14 15 8.09+2.77 | Unpaired ttest: | 1173+4.74 | Unpaired t-test:
<14 50 | 11.784x4.74 | Pvalue=00089. | 10360:5,61 | P-value=0.039

[Table/Fig-4]: Association of MELD score with Portal Vein Diameter (PVD) and

Portal Vein flow Velocity (PVV).

DISCUSSION

All chronic liver disease patients do not have varices and all varices
do not bleed. This fact envisages whether routine endoscopy in all
cirrhotics is justified. In the present study, 63% patients of cirrhosis
of liver had varices. The relationship between the grade of varices
and portal velocity was found to be statistically significant. A total of
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16% patients with grade 3 varices had a lower mean portal velocity
and a higher mean portal diameter. Similar results were reported
in a study by Li FH et al., [1]. Even the patients with active UGI
bleed or history of the same were noted to be having higher mean
portal diameter, and a lower mean portal velocity, strengthening the
findings of this study of a probable relationship between Doppler
findings and variceal bleed.

Upon assessment of the relationship of Doppler and the grade of
cirrhosis, 51% patients had CTP grade C. A statistically significant
relationship was found between PV diameter and CTP grade from A to
C. The mean PVV was seen to fall with the increase in CTP grade from
A to G, it was not statistically significant as depicted in [Table/Fig-4].
Another finding was a statistically significant relationship, between higher
MELD score, especially more than 14 and high PV diameter as well as
a low PV velocity. Similar results were found in a study by Ali Wi et al.,
and Yan G et al,, [16,17]; although there were a few studies that claim
this relation to be untrue [5,18,19]. Another finding observed was that,
the advanced disease with higher CTP grade and MELD scores more
than 14 were more likely to have hepato-fugal flow (no data shown), this
finding is supported by findings from the study by Gaiani S et al., [18].

Although PV Doppler is not in any way equivalent to the gold
standard i.e., endoscopy, several other studies like this, also believe
PV Doppler to be a good alternative to endoscopy for assessment
of varices and portal vein size and portal velocity to be an indicator
of bleeding oesophageal varices [20-23].

Limitation(s)

Nevertheless, the study does have several limitations. The sample size
was relatively small as it was restricted by no. of patients presenting to
the hospital over the duration of the study. Also PV Doppler has its own
limitations by being a subjective investigation.

CONCLUSION(S)

In advanced cirrhosis, the PV Doppler can be thought of as a
substitute to endoscopy in starting primary medical prophylaxis. This
has more importance for cirrhotic patients in a developing country like
India where to assess the disease progression; repeated screening
by endoscopy is not always available or affordable, especially in the
resource constricted settings. And as we know that, timely initiation
of prophylaxis has proven benefits for outcome of the patients,
using Doppler as a substitute can have a significant impact. Hence,
we are justified in starting primary medical prophylaxis in cirrhotic
patients on the basis of the PV Doppler and general condition of
the patient. A multicentre, well-designed more extensive study with
larger group of patient is recommended, for further development
and research in this area so as to arrive at a definitive conclusion.
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