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The Effect of Propranolol on Postprandial Portal Blood Flow
in Cirrhotic Patients

Doe Young Kim, M.D, Hee Jin Kim, M.D., Il Hwan Moon, M D,
*Jeong Soo Suh, M.D. and **Won Ho Kim, M.D.

Department of nternal Medicine and *Radiology, College of Medicine,
Ewha Womans University and
**Department of Internal Medicine, Y onsei University, College of Medicine, Seoul, Korea

Propranolol, a nonselective f-adrenergic blocker, has been shown to reduce portal pressure

and the risk of variceal bleeding. It has been shown that in cirrhosis, portal pressure increases

during postprandial states, caused by postprandial hyperemia, and it may be involved in in-

ducing variceal bleeding.

A double-blind randomized control study(crossover on 2 days apart) was designed to com-
pare the effects of propranolol vs. placebo on portal flow in cirrhotic patients during fasting
and after a standard liquid meal. Portal flow was measured with an Aloka SSD 650 Doppler
system in 11 cirrhotic patients. Fasting portal flow and heart rate were obtained at baseline
and 2 hours after the administration of propranolol or placebo. A standard test meal was then

given, and measurements were repeated 30 minutes later. Five patients received placebo on

day 1 and propranolol on day 3, whereas six patients received propranolol on day 1 and placebo
on day 3. After propranolol administration, heart rate declined by 15.7%(p<0.001) and portal
blood flow reduced by 17.2%(p<0.005). The postprandial portal blood flow percentage increase
after the meal was similar for both placebo and propranolol. Propranolol did not blunt post-

prandial hyperemia. However, whereas the absolute value of blood flow after the meal in-
creased significantly in comparison with baseline in placebo-treated patients(p<0.005), this

did not occur with propranolol.

In conclusion, the absolute value of blood flow after a meal in propranolol-treated patients
was reduced in comparison with placebo, and this action of propranolo] may constitute a pro-
tective effect of propranolol in portal hypertension. (Korean J Gastroenterol 1994 ; 26 : 273-281)
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Table 1. Clinical Characteristics Of Cirrhotic Pa-

tients

Mean Age (range) 43.8(27—61)
M/F 6/5
Height(cm)* 161 +10.1
Weight (kg)* 55.2 +£10.7
BSA(m?)* 1.56+ 0.19
Cause of cirrhosis

HBsAg(+) 9

Alcoholic 1

Cryptogenic 1
Child class

A/B/C 3/8/0
Grade of esophageal varices

F1/F2/F3 4/2/5
Previous variceal bleeding epi-

sode(+/—) 7/4
Ascites(+/—) 9/2
Splenomegaly(+/—) 9/2

* . Mean % Standard Dewviation
BSA : body surface area

+ I present, — . absent
FAel A7t 94, L5 AW A% lﬁll‘ii.‘lwl
delnjde] A97}t 199k, Child 284 A 34,

8ol Aem, 1ojo] Pz
2. 9

1) BUHHER &3

THEF A4S 915t A8% echoDoppler
flowmetry system& AlokaA}(Tokyo, Japan)2
SSD 65002 3.5MHz mechanical convex probe&
Ahgatgct. FAEREE 9 EAUAe) SR 57t
FARE el Ao AHAA okelgl % 5715
HW 25% HE A4 (end-expiration) zHz}
A s YEsigoh. B98RS4 sample
volume®] =7 AL 1/20)4o] HA &l
12, Doppler beams} #F w3k 2po)e] zZtx = 0%
ojzte] =HA stgc). g3 2 YHETE 238
o}-3 ojzdt W e 2 gAlsEl Doppler shift frequen-

Table 13} 7z},

cy2 HE 23 2e FA)S o]fsle] Fuf HHY
&= dFFE et

(1) HWYEF{F3(Vmax)

Vmax(cm/sec) :f-ff—.-(clo’s‘qf
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(C: 22l 9] 255
mitted Dopplelr frequency,
angle)
(2) FFIFHEx(Vmean)
Vmean{cm/sec) =0.57 X Vmax
(3) FHF(FV)
FV(ml/min) =Vmean x 7D?/4 x 60
(D: g 27)
2) 48 Design 3 SHEHY
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2, W) E AAA sted 303 2R FAHS
ubEEholth, A S dEFAHF F AT v
3= pairedt-testE o]&3}9]3L, propranclol 2 place-
bo €] v] 2l unpaired stud‘ent t-testE- o83} ).

E=| 1

Proprancle} 14 Aol o5l A9 64, 34 A
off Foixl Ag 540k

80 - —@— propranolol
—O— piacebo

Heart rate (bpm)
8

40 T T
0 120
Min.
Fig. 1. Heart rate at baseline and 2 hours after pro-
pranolol or placebo(* ! p<0.001, baseline
vs. 120min after propranolol).

1. St W 50|89t ws)

Propranolol §-ei§ 2x)7tel] HaHutps Foid
v 67.63]004 Fof F 58.83%2 {olstA Fhast
o (p<0.001), 4 7FAasFe 15.7% 19l o}, place-
bo Foj]ell= wfubpol o3 Il lsich(Fig.
1, Table 2). H¥# 45783t % propranolol 5§
106.6mmHgol A £03% 2417kof] 99.7mmHg 2 §-2la}
A ZFastd(P<0.05), Had i 7.1%%e
o}, placebo FeiAlolz §oleh Wzt BARA sk
t}(Table 2, Fig. 2).

2. 2YE|Fo| M3

Propranolol =+ placebo §oj% 22]7ke)] Fofd

Table 2. Heart Rate and Systolic Blood Pressure

HR(/min) SBP(mmHg)
Propranolol
Baseline 67.6+7.7° 106.6 +9.5°
2hr after drug 56.8 +6.0° 99.7+8.1°
Placebo
Baseline 64.6+8.6 100.7 +9.7
2hr after placebo 63.2+8.6 102.0+9.8

HR : heart rate, SBP : systolic blood pressure
a : p<0.001, b : p<0.05

1207 —@— propranolol
. —O— placebo
2
E
E 1104
e
3
8 1004
o
L2 ] -
e 90 *
®
S
()

80 L T

0 120

Min.
Fig. 2. Systolic blood pressure at baseline and
2hours after propranolol or placebo(* ; p<
0.05, baseline vs. 120min after proprano-
lol).
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Table 3. Portal Vein Diameter, Mean Velocity and Flow Volume

D Vmean(cm/sec) FV(ml/min)
Propranolol
Baseline 1.15+0.13¢ 10.3+4.4° 625.7 +213.9¢
2hr after drug 1.13+0.13* 8.6 +3.5° 511.61+187.84¢
30min after meal 1.18+0.13** 10.0+3.4 644.1+184.9¢
Placebo
Baseline 1.22£0.08 8.7+2.1% 600.5+137.9"
2hr after placebo 1.214+0.08 85+2.4¢ 592.2+181.9
30min after meal 1.19+0.11 11.3£2.9"¢ 742.1 £179.6"
D : portal vein diameter, Vmean : portal vein mean velocity,
FV : portal vein flow volume
a, ) p<0.05, b,e:p<00l, ¢d,f, g h:p<0.005 i:p<0.001
—®— propranolol
—O— placebs
1.4- —®&— propranolol 15 -
—O— placebo **,r***
! 13 1
. 137 r E *
E o
s ] = -
g 421 3
g s ]
5 c
§ !
2z g 71 i
1’: 'y ¢ |
Q2 107 E 54
]
o
0.9 T T T 3 T T T
0 120 150 0 120 150
Min. Min.

Fig. 3. Portal vein diameter at baseline, 2hours
after propranolol or placebo, and 30min
after ingestion of test meal(* : p<0.05, base-
line vs. 150min after propranolol, ** : p<0.
001, 120min vs. 150min after propranolol).

of wis| 25 F42742] fo)3h Wsks} gledct. 2eg
propranol §oJA] A% 30%-9] EelAAL 1.18cm=
T4 (1.15em) 9@ Fe 2425 (1.13cm) o] ¥}t
o F7H B (Fo3A vs. AlF 304, p<0.05;
Fo] 2X7b% vs. A% 30%, p<0.01) (Table 3,
Fig. 3).

. =Y HIERSTY pigl

9 FFYHFSE £ propranoclol $44 10.3cm/
secol|A] Fof 22174 8.6cm/sec® HF 15.4%7)

Fig. 4. Portal vein mean velocity at baseline, 2hours
after propranoclol and 30min after ingestion
of test meal(* : p<C0.005, baseline vs. 120min
after propranolol, **, ***:p<0.005, base-
line and 120min vs. 150min after placebo).

Aadte] folgh WskE: B9l o} (p<0.005), place-
bo FoJ o= Fo{ A 8.7cm/sec, Fo 2X]7}% 8.5
cm/sec® f2l§ Wskr} ¢gsdc). Propranclol %o 4]
AF 30l Fof 2A|7hF0l visle] Bl 7
%%7F 8.6cm/secoll4] 10.0cm/sec® EAAoZ &
o3 F7hs ooyt FF 20.9% 71 2rlstgon,
placebo FAloli= Ko 227} F 8.5cm/secell 4]
AlF 3089 11.3cm/sec® 7 33.9% 9] §-o5 =
7He ¥.9v}(p<0.005, Fig. 4, Table 3).
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Fig. 5. Portal vein flow volume at baseline, 2hours
after propranolol and 30min after ingestion
of test meal(*:p<0.005, baseline vs. 120
min after propranolol, **:p<0.01, 120min
vs. 150min after propranolol, *** ;| p<<0.005,
baseline vs. 150min after placebo, **** : p<
0.001, 120min vs. 150min after placebo).

~—— propranolol at day 1
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Fig. 6. Comparison of heart rate percentage change
between the patients who recieved proprano-
lol at day 1 and those at day 3(NS:
Nonsignificant).

. EMEFE Hal

T @F2k2 propranolol §odA] Fo§A 625.7ml/
minol 4 $o 2A17FE 511.6ml/mine 2 HF 17.2

201 —&— propranoiol at day 1
—{3— propranolol at day 3
*
]
5 o
3 0
>
g
£
g 20- NS
§
a
-40 T T
0 120

Fig. 7. Comparison of portal vein flow volume per-
centage change between the patients who
recieved propranolol at day 1 and those at
day 3(NS : Nonsignificant).

%2 fejg g ¥ (p<0.005), placebo §
g Alell= FodAd 600.5ml/min, $o] 2AJ7FE 592,
2ml/min& §-2J§ #}o]7} ¢isic}. Propranolol %o
Al AlE 30%elE 644.1ml/ming Fo] 2A7HF
(511.6ml/min) ol w)& 28.6% 7} 2713t (p<
0.001). A% FHIFHE FE T4 71xx9
Mlig Wele placebo $oi] 4F 30%e] EAYF
7} 23.8% 371 %1.e}(p<0.001), propranolol &
o Alellz AlF FHER=e] Fo% 71 B2 HxA)
s¥ekr} (Fig. 5, Table 3).

5. Propranololil placebo 50{A| Fo{H
1% e, Sz |HOF U BUWX|HO| bW

Propranolol @ placebo Fo{A] 7+ Bojxl 7]
9] wutp 67.63] /min, 64.63]/min, $=7]¥e
106.6 mmHg, 100.7mmHgZ -§9J% xlol= ¢t
(Table 2). 7]Ax¢ &+ AL ztz 1.15cm,
1.22cmelsiz, HFYF=%E 625.7ml/min, 600.7ml/
min2 F2)& Aol7t glglch. 221} placebo Foi4]
2] FFYFL5E 8.7cm/sec® propranolol §o3A]
(10.3cm/sec)oll  Hlsf  FostA @Y (p<0.05,
Table 3).
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