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Summary: Current interest in the pharmacological
manipulation of portal blood flow on the nitroglyce-

rin. We used pulsed doppler wltrasonography to as-

sess the effects of nitroglycerin. The measurement of

the portal blood flow and velocity, heart rate, blood
pressure were made at 0, 15, 30, 45 and GO minutes
(min) after administration of nitroglycerin (25ug/
min) or saline (0.02 ml/min) for 15 min. Intrave-
nous administration of nitroglycerin markedly re-
duced the portal blood velocity and flow, sistolic
and diastolic blood pressure, increased heart rate
when to compare with saline infusion group. In the
nitroglycerin group portal blood velocity fell by 22-
25 % (p<0.01), systolic and diastolic blood pressure
by 16-18 % (p<0.05) and 9-12% (p<0.05), the hecart
rate increased by 15-18% (p<0.05) in between 5-GO

min respectively.

In conclusion, in this study clearly has demonstrat-
ed that an iv. administration of nitroglycerin re-
sults in a significant reduction in portal blood, flow
systolic and diastolic pressure and increasing heart

in patient with cirrhosis of the liver.
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Bleeding from oesophageal varices is a serio-
us complication of portal hypertension. The
mortality of the first bleed, even when acti-
vely treated in specialised units is approxima-
tely 30%, (1,2) and may be considerably more
in other centres. One of the most demanding
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aspects of treatment is the arrest of active va-
riceal bleeding. However we have examined a
new approach to this difficult clinical problem.

Up to now, the pharmacological treatment of
portal hypertension has been based on the use
of vasoactive drugs that reduce pressure and
blood flow within the portal venous system,
such as vasopressin (3), somatostatin (4) and
propranolol (5,6).

A different approach may be the use of phar-
macological agents that decrease the portal
blood flow.

Nitroglycerin is a potent vascular dilator with
a predominant effect on the venous system
and a lesser effect on the arterial circulation,;
it acts at specific nitrate receptors in the vas-
cular smooth muscle wall to trigger vasculer
relaxation (7).

Recent studies have motivated an interest in
the use of nitroglycerin in patients with cirr-
hosis and portal hypertension.

The drug has been shown to produce a signifi-
cant decrease in portal vein pressure when in-
fused intravenously (8,9).

The pulsed Doppler system combined with B-
mode scan ultrasonography offers the advan-
tages being less invasive, was recently intra-
duced, and physiologic measurements of por-
tal blood flow have become (10-12). This study
is intended to evaluate the effect of acute nit-
roglycerin administration on portal blood flow
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Table I: Clinical features of the patients.

Clinical features No
Patient 7
Sex M/F 5/2
Age (yr)
Range 42.67
Mean 5248
Varices
Fy 4
F. 3
2 0
Fy
Child
A 0
B 1
C 6

Fy: Straight
Fy: Enlarged tortuous
Fy: Largest

measured by the pulsed Doppler system in
cirrhotic patients with portal hypertention.

MATERIAL and METHODS

Seven adult patients with portal hypertension
were assessed (Table 1). In all of these pati-
ents, the primary disease was liver cirrhosis,
and esophageal varices were noted endoscopi-
cally in most. Details such as age, sex are
shown in table 1.

All patients were aged between 42 and 67
years and had been haemodynamically stable
for at least 7 days prior to the study. The pati-
ents with a history of cardiac disease, diabetes
mellitus or renal disease, and those taking
vaso-active drugs, were excluded.

The patients were assessed by full physical
examination, urinalysis and measurement of
full blood count; coagulation screen; liver func-
tion tests, and plasma protein, gamma glu-
tamyl-transferase and cholesterol levels.
Chest x-ray and 12-lead electrocardiograph
were performed.
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Measurement of portal blood flow and hae-
modynamic variables. Portal vein anatomy
and Doppler flow factors were evaluated by
means of a system that combined an ultraso-
nic sector scanner with a 3.5-MHz transducer
and a pulsed Doppler apparatus (Toshiba
SAL-50A). Patients fasted overnight before
the study. All measurements were performed
while patients were lying quietly in a prone
position and holding their breath in maximal
expiration. Portal vein diameter and the angle
between the Doppler beam and the long axis
of the portal vein were measured from a B-
scan image showing beam direction with the
portal vein in its long axis. An anterior sub-
costal approach that provides optimal visuali-
zation of the portal vein walls was used becau-
se it provides axial resolution for a more
accurate diameter measurement. Portal vein
diameter was measured at a location 1 to 2 cm
proximal to its bifurcation, assuming that at
this site the elliptic shape of the portal vein
converges towards a circle (10).

Doppler signals were obtained from a sample
volume located at the centre of the portal
vein. After the maximal portal vein diameter
and highest mean velocity were recorded, the
portal blood flow rate was obtained by mul-
tiplying the blood velocity by the cross-
sectional area of the vessel, calculated on the
basis of the inner diameter, assuming circular
geometry (10,11).

Interobserver variations in portal blood velo-
city measurements were always lower than
10%. The average estimated portal blood flow
rate varied always within 10%.

After an overnight fast, mean volume of portal
blood flow and haemodynamic variables were
measured in all patients, and subsequent 25

g/min nitroglycerin (ADEKA, Samsun Tur-
key) or 0.02 ml/min saline was administered
intravenously for 15 min. Maximal diameter
of the portal vein, portal blood velocity, portal
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Table II: The measurement of portal velocity, heart rate,
blood pressure were made after administration of SMS
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Velocity (ml/sec) —O-- Paleebo

201-995 or saline. —— Nitroglycerin
Tir_ne 0.16— O——-O'——O\o
(min) Treatment SBP DDBP Pulse  Velocity
0.12 —— —
S 155210 80£5 84110  0.161+0.02 h
0.min NG 116+12 78+4 8418 0.16410.03
% 0.08
P NS NS NS NS :
S 118+10 77+1 8248 0.162+0.02 J . ! J A .
5.min NG 9811 702 96£9  0.125+0.02 v 5 1o 30 45 60
% 169 9 17 22.8 Time (min)
P <0.05 <0.05 <0.05 <0.01 x: p< 0.001 significan different from hasal value
S 114+10 80+4 8318 0.15940.03 Graphic 1: The values of portal blood velocity before and
15.min NG 9589 7243 9910  0.12010.02 afler the administration of nitroglycerin and saline.
o 16.9 10 18 24 .5
P <0.05 <0.05 <0.05 <0.01

S 11619 7745 8519 0.163+0.03

30.min NG 958 694 986 0.115%0.03
To 18 103 15.2 29.4
P <0.05 <0.05 <0.05 <0.01

S 1198 806 84+8 0.16410.03

45.min NG 99110 7015 9748 0.119£0.02
o 16.8 125 154 274
P <0.05 <0.05 <0.05 <0.01

S 117£10 77£5 8319 0.160£0.02

60.min NG 969 6914 9627 0.121£0.01
o 17.9 10.3 156 24.3
P <0.05 NS <0.05 <0.01

SBP: Systemic blood pressure
DBP: Diastolic blood pressure

blood flow, systolic and diastolic blood pressu-
res, and heart rate were monitored continuo-
usly 15,30,45 and 60 min after nitroglycerin
or saline administration.

Statistical Analysis

The results are expressed as means + SD.
Two-way analysis of variance with replicati-
ons and Student's t test for paired data were
used for statistical comparison. Results were
considered significant at p<0.05.

RESULTS
The values obtained before and after the ad-

ministration of nitroglycerin and saline are
listed in Table 2.
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Intravenous administration of nitroglycerin
markedly reduced the portal blood velocity,
systolic and diastolic blood pressure increased
heart rate when the compare to saline infusi-
on group. In the nitroglycerin group portal
blood velocity fell by 22-29 % (p<0.01) systolic
and diastolic blood pressure by 16-18% and 9-
12.5 % (p<0.05), the heart rate increased by
15-18 7% (Graphic 1), shows the changes in
portal blood flow with time in the two groups
of patients. No side effect were experienced by
the patients who received nitroglycerin.

DISCUSSION

This study clearly has demonstrated that an
intravenous infusion of nitroglycerin results
in a significant reduction in portal blood flow
in patients with cirrhosis of the liver. The
some reports with nitroglycerin in cirrhosis
has previously been published (13). But little
work have been demonstrated by the pulsed
Doppler system, is less invasive test (12).

In studies in humans, the administration of
nitroglycerin has recently been shown to dec-
rease intravascular esophageal variceal pres-
sure in every patient receiving the drug (14);
similarly isosorbide dinitrate has been shown
to significantly decrease the hepatic venous
pressure gradient (HVPG) in cirrhotic pati-
ents, a decrease that correlates well with a re-
duction in cardiac output (15).
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Experimental data seem to suggest that there
are two mechanisms through which nitrates
reduce portal pressure (9,16,17). When nit-
roglycerin is administered in combination
with vasopressin, it produces vasodilation of
the portal-hepatic bed without diminishing
the vasoconstrictive effect of vasopressin on
the splanchnic arteries. Portal venous resis-
tance is thereby reduced (16). Similarly, when
nitrates are administered in high doses to por-
tal-vein-constricted rats with a hyperdynamic
circulation, the reduction in portal pressure is
not accompanied by a decrease in portal blood
flow, suggesting vasodilation of the portal-
collateral system, which would be the result of
a direct effect of nitrates on these vessels (17).
On the other hand, when nitrates are admi-
nistered in low doses, alone or in combination
with propranolol, a significant increase in
splanchnic arterial resistance and a decrease
in portal blood flow was observed along with a
reduction in portal pressure, an effect that is
likely the result of splanchnic arterial vaso-
constriction, mediated by low pressure baro-
reflexes and stimulated by both a mild reduc-
tion in arterial pressure and the venous
pooling effect of nitroglycerin (9). In this case,
the reduction in portal pressure is mediated
by a decrease in portal blood flow.

Nitroglycerin decreases portal pressure either
by decreasing the portal venous inflow (9) or
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