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ABSTRACT 

Thirty-seven cases of portal hypertension with endoscopically proven oesophageal varices underwent

liver biopsy to determine the etiology of portal hypertension Of the total, 19 had cirrhosis and 18

idiopathic portal hypertension (IPH). Later all these patients underwent Tc mSn colloid, static and

dynamic scintigraphy of the liver and spleen. Ratios of the area and of the integral and slope of the

integral for liver and spleen were calculated to see if any of these ratios can differentiate cirrhotics from

IPH. Significant difference (P <0.001) was noted in the ratio of the area (L/S) in both patients and

controls, but the ratios of the integral and the slope of the integral were not only significantly different

(P < 0.001) in the patients and controls but also in the two groups of patients (cirrhosis and IPH). The

sensitivity of this test when compared with the histology was 58% for both cirrhosis and IPH but when

compared with clinical diagnosis it was 76% for cirrhosis and 62% for idiopathic group. Therefore by

adding the above mentioned test in the routine study of liver scintigraphy in patients with portal

hypertension, further differentiation of cirrhotic group can be done from the idiopathic group (JMPA

41:126, 1991).

INTRODUCTION 

Radioactive colloids are universally used for the evaluation of reticuloendothelial cell function of the

liver and spleen in various hepatobiliary diseases. For the estimation of liver perfusion and function,

apart from performing the static imaging, the dynamic imaging has also been used with good results1.

Quantitative assessment of hepatic and splenic blood flow by indices derived from the time-activity

curves has now been well established in normal and patients with various acute and chronic liver

diseases2-7 . In our preliminary report on the technique, we were able to differentiate the cirrhotic from

the idiopathic portai hypertensive (IPH) group using the above mentioned technique8. IPH is a clinical

disorder of unknown etiology characterized by splenomegaly, anaemia and portal hypertension. Its

diagnostic criteria include9 normal to near normal liver function test, presence of varices, decrease in

one or more formed elements of blood, liver scan not suggestive of cirrhosis, patent portal and extra

hepatic portal vein, grossly non-cirrhotic liver, slightly elevated WHVP and portal fibrosis not

suggestive of cirrhosis. Though all these criteria are not necessary for the diagnosis of IPH but

exclusion of cirrhosis is a must. In view of a higher frequency of idiopathic portal hypertension (IPH)

in Pakistan, and with the obvious difficulties in differentiating cirrhotics from the IPH group, the

present study was done in a larger sample size to confirm our initial findings and to authenticate the

introduction of this test in the routine clinical environment for the workup of portal hypertension.

MATERIAL AND METHODS 



History and physical findings of clinically suspected cases of portal hypertension were entered in a

standard proforma and their blood taken for complete picture, prothrombin time and standard liver

function tests. All patients had endoscopically confirmed oesophageal varices, and had ultrasonography

and liver biopsy done to determine the etiology of portal hypertension. The diagnosis of idiopathic

portal hypertension9 and cirrhosis10 was made on histology in all except 4 cases, where only clinical,

biochemical and ultrasonographic findings were taken into consideration. Patients were later sent to the

nuclear medicine department for scintigraphy, where the examiner (SK) was not informed about their

histological diagnosis.

Imaging

Patients were placed supine beneath a LFOV gamma camera (Scintronex 480) so that liver spleen and

heart were included in an anterior image. An injection of 4mci (150 MBq) 99mTc tin colloid was

administered intravenously as a bolus dose. Using an online computer system (Data General Nova 4x),

digital images were recorded in a 64 x 64 matrix at 0.5 sec intervals for 240 seconds after injection.

Anterior and posterior images of 1,500k counts each were also recorded at 15 minutes to obtain the

static part of the study.

Analysis

Thirty-seven portal hypertensives and 15 normal controls were studied. Static anterior and posterior im-

ages were evaluated as in routine scan. ROIs (Regions of interest) were drawn around the liver and

spleen on the static pictures and the number of pixels encompassed noted to derive the ratio of liver to

spleen area (AL/S). Time-activity curves for the liver, spleen and representative portion of heart were

generated from the dynamic study by placing suitable ROTs. The total integrated counts of the liver and

spleen time-activity curves and the slope of the integral were computed to derive the liver to spleen

ratio of integral (IL/S) and ratio of slope of integral (SIL/S). Statistical evaluation was done using

student’s ‘t’ test and screening test10 for determining the sensitivity.

RESULTS 

Thirty-seven portal hypertensives with endoscopically confirmed oesophageal varices were included in

the study. Of the total, there were 16 males and 21 females with a mean age of 55.2 years (range 7-65

years). The cause of portal hypertension on histology was cirrhosis in 16 and IPH9 in 15 cases. In six

cases biopsy was either not done or was inclusive; therefore other parameters like biochemical findings

and ultrasonography were taken into consideration to make a presumptive diagnosis; of these 3 were

thought to have cirrhosis and 3 IPH. With histology taken as the diagnostic test to differentiate cirrhosis

from IPH, various parameters like age, sex, history of jaundice, G.I. bleeding, as cites/oedema,

splenomegaly, child’s grading for the severity of liver disease, variceal gradings were compared in the

two groups.



Table I gives the demographic profile of patients with portal hypertension alongwith clinical,

histological and scintigraphic ratios. Although a significant difference (P< 0.001 ) was found in the

ratio of the area (AL/S) in patients than in controls but no difference was found between the two groups

of patients i.a, cirrhotics and IPH. However, the ratio of the integral (I L/S) and the slope of the integral

(SI L/S) were not only significantly different (P <0.001) between patients and controls but also between

cirrhotics and 1PM (Table II).



Patients having a ratio of slope of the integral of less than or equal to one were mostly cirrhotics and

those having a ratio of over one had 1PM. 99mTc-Sn colloid dynamic and static time activity curves

were drawn in all these cases. Typical variations were seen in the uptake of the isotope by liver and

spleen in cirrhosis and idiopathic portal hypertension making the differentiation rapid and easy. The

static and dynamic time activity curves in cirrhosis, IPH and a normal control are shown in Figures 1,2

and 3.



When the diagnostic sensitivity of this method was compared with the histology in differentiating

cirrhoucs from 1PM, a sensitivity of 58% was achieved for both cirrhosis and IPH, giving a high

diagnostic yield for histology. But in cases in whom biopsy is contraindicated or who refuse to get a

histology done, the sensitivity of this method when compared with clinical diagnosis was 76% for

cirrhosis and 62% for 1PM, showing a good diagnostic yield.



DISCUSSION 

99mTc-Sn colloid scintigraphy was found to be a simple and rapid method of differentiating cirrhosis

from IPH. The results of the present study are in accordance with our previous findings8. Being a

comparatively less invasive test than liver biopsy, its usefulness would be enhanced in cases where

liver biopsy is contraindicated or difficult to perform (Massive ascites, altered coagulation profile,

small shrunken liver and patient’s reluctance to undergo biopsy). 1PM is a very well recognized clinical

entity in Japan9 and India11 but is very infrequent in the western countries12. Although the actual

frequency of IPH is not known in Pakistan but with the increasing awareness of this disease entity, lot

of new patients are being diagnosed. Unlike cirrhosis where liver is diseased, liver in 1PM is almost

normal, therefore the disease runs a protracted course with good prognosis13-16 and has a high survival

rate (87%)17 following leinorenal shunt and sclerotherapy (100%)15. In view of good prognosis in IPH

there is a need to diagnose and treat these cases as early as possible; this further accentuates the need to

properly identify these cases, for which scintigraphy technique may be used initially to differentiate

cirrhosis from noncirrhotic group and once diagnosed, patients with 1PM may be subjected to further

tests to confirm the diagnosis. Of the various pathophysiological parameters evaluated, histology

followed by clinical diagnosis showed a good correlation to the ratio of the slope of integral.
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