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Tc-99m-Sn Colloid Dynamic and Static Scintigraphic Evaluation
of Patients with Portal Hypertension

Shahid KAaMAL* Tariq LopHI**, Huma QURESHI**, Sarwar ZUBERI**
and Rafiq KHAN*

Abstract Dynamic scintigraphy of the liver and spleen was performed by injecting Tc-99m-Sn
colloid as a bolus in 15 normal controls and 17 patients presenting with portal hypertension. Using
a computer, the hepatic and splenic time-activity curves were analyzed. In addition to the Ratio
of Area, the Ratio of Integral and Slope of Integral for liver to spleen were also calculated.

The Ratio of the Area (L/S) was significantly different in the normal and portal hypertensives
(p<0.001). The Ratios of the Integral and the slope of the Integral were not only significantly
different in the normals and portal hypertensives (p<<0.001) but were also significantly different
in the cirrhotic and the non-cirrhotic group of portal hypertensives (p<0.001).

In the routine study of liver scintigraphy in cases of portal hypertension, by adding the above
mentioned method, the increased information of uptake dynamics seems to be useful for differenti-
ating the cirrhotic and non-cirrhotic groups of portal hypertension.

Introduction

Radioactive colloids are useful for the evaluation
of reticuloendothelial cell-function status of the
liver and spleen in various hepatobiliary diseases.
In conjunction with the long established static
imaging, dynamic studies have been used exten-
sively in the estimation of liver perfusion and func-
tionD. Quantitative assessment of hepatic and
splenic blood flow by scintigraphy and the com-
putation of various hepatic and splenic indices
from the time-activity curves has now been well
established and authenticated in normals and in
various liver diseases viz., hepatitis, cirrhosis,
hepatoma and metastatic liver diseases2~?. In this
paper we present a method of applying the colloid
technique for the differentiation between the cir-
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rhotic portal hypertensive and the non-cirrhotic
portal hypertensive groups of patients.

Methods

IMAGING: Patients were placed supine beneath
a LFOV gamma camera' so that the liver, spleen
and the heart were included in an anterior image.
An injection of about 4 mCi (150 MBq) Tc-99m
tin colloid was administered intravenously as a
bolus. Using an on-line computer systemtt, digital
images were recorded in a 64 x 64 matrix at 0.5 sec
intervals for 240 sec following injection. Anterior
and posterior images of 1,500 K counts each were
also acquired at 15 min to obtain the static part of
the study.

ANALYSIS: 15 normal healthy volunteers and
17 patients presenting with portal hypertension
were studied. Static anterior and posterior images
were evaluated and reported as in routine scans.
ROIs were then drawn around the liver and spleen
on the static pictures and the total number of pixels
in each ROI noted. Ratio of liver to spleen area

7](;y w&ds: ”:li'c-99m-Sn colloidi Dynamic hep'atro‘-
splenic scintigraphy, Portal hypertension.

t SCINTRONIX Gamma Camera Model 480
tt Data General Nova 4X computer system
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Fig. 1 Static scan and time-activity curves in a normal
control.
L: Liver, S: Spleen, H: Heart

Table 2 Patients with

Length of History of Liver Spleen Oesophageal Haem.

Age  Sex history jaundice  enlargement enlargement Ascites varices melaena

1 45 F S yrs. - - 5 cms

2 48 F 2 yrs. f — 11 cms

3 14 M 6 mths } 4 cms 8 cms

4 40 M acute bleed — 3 cms

5 25 M 4 yrs. - e 20 cms -

6 20 M 3 yrs. —_ 8 cms -

7 24 M 3 mths 8 — 9 cms —

8 35 M 1 yr. } — 6 cms - - —
9 35 F 14 yrs. } — 11 cms - - +
10 40 F 8 yrs. — S cms 8 cms
11 30 F 2 yrs. - - 5 cms
12 40 M acute bleed - — 5 cms
13 €5 F 7 yrs. + 3 cms 5 cms -
14 26 M 3 yrs. — — 9 cms
15 65 F 2 yrs. - 5 cms 8 cms
16 50 F 10 yrs. — - 6 cms - - —
17 45 F 4 mths — 2 cms 4 cms

* Child’s criteria of assessment of the degree of liver function impairement®
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Table 1 Normal controls

391

i Stati
Age  Sex li‘:;;i AL/S* TL/S** SIL/S*** Age Sex o0 AL/S* IL/S** SIL/S***
I 23 M normal 605 7.56  8.75 9 34 M normal 534 914 98l
2 32 M  normal 4.84 4.82 5.32 10 30 M  normal 3.92 5.97 6.62
3 40 M  normal 2.92 10.93 14.18 11 41 F normal 5.56 8.10 8.61
4 30 M  normal 3.36 7.61 8.24 12 28 M  normal 5.95 6.38 6.25
S 35 F normal 4.79 10.59 11.61 13 24 F normal  3.55 5.26 7.04
6 33 M  normal 4.24 10.00 10.01 14 18 F normal 5.78 5:27 4.87
7 26 M  normal 5.11 8.64 9.97 15 17 F normal 4.66 6.91 5.74
8 30 M  normal 5.84 6.17 8.87
* Ratio of the liver to spleen Area
** Ratio of the liver to spleen Integral
*** Ratio of the liver to spleen Slope of the Integral
portal hypertension
In;?aiili%’sim Biopsy Static images** AL/S IL/S SIL/S Conclusion
minimal — L- ], patchy, NCA 0.80 0.77 0.31 cirrhotic p.
S-e, good conc. hypertension
minimal cirrhosis L- |, patchy, NCA 0.82 0.99 0.97 cirrhotic p.
S-e, good conc. hypertension
moderate — L-e |, patchy, NCA 1.16 0.42 0.26 cirrhotic p.
S-e, good conc. hypertension
minimal no cirrhosis L-NCA 1.22 1.73 1.97 non-cirrhotic p.
S-e, good conc. hypertension
moderate cirrhosis L-}, patchy, NCA 0.47 0.28 0.24 cirrhotic p.
S-e, 1 conc. hypertension
minimal no cirr. seen L-], NCA 1.86 3.27 3.69 non-cirrhotic p.
S-e, good conc. hypertension
minimal cirrhosis L- ], patchy, NCA 0.80 0.94 0.75 cirrhotic p.
S-e, good conc. hypertension
minimal —_ L-multiple cold 1.87 1.47 1.51 non-cirrhotic p.
areas. S-e hypertension
minimal cirrhosis L- |, patchy, NCA 0.39 1.05 0.76 cirrhotic p.
S-e, 1 conc. hypertension
minimal no sig. change L-disp. down, 1.89 1.89 1.95 non-cirrhotic p.
NCA. S-e. hypertension
minimal no cirrhosis L-], NCA 1.13 1.74 1.74 non-cirrhotic p.
S-e, good conc. hypertension
minimal no cirr. seen L-}, NCA 1.81 1.97 1.91 non-cirrhotic p.
S-e, good conc. hypertension
moderate cirrhosis L-}, patchy, NCA 1.18 0.70 0.69 cirrhotic p.
S-e, good conc. hypertension
moderate cirrhosis L- ], patchy, NCA 1.06 1.05 0.75 cirrhotic p.
S-e, good conc. hypertension
minimal cirrhosis L-|,NCA 1.51 0.73 0.69 cirrhotic p.
S-e, good conc. hypertension
moderate cirrhosis L-}, patchy, NCA 1.75 0.92 0.79 cirrhotic p.
S-e, good conc. hypertension
minimal cirrhosis L-}, patchy, NCA 1.69 1.10 0.92 cirrhotic p.
S-e, good conc. hypertension

> e enlarged,l‘ féduced, 1 : increased, NCA: no cold area
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Fig. 2 Static scan and time-activity curves in a cir-
rhotic portal hypertensive.
L: Liver, S: Spleen, H: Heart

(A L/S) was thus calculated by dividing the number
of pixels in the liver with that of the spleen.

The 480 digital frames of the dynamic study were
added together to obtain a good quality summa-
tion picture for drawing the ROIs around the liver,
spleen and a representative portion of the heart.
In choosing all these regions of interest (ROIs),
overlap with other organs was avoided. Time-
activity curves were constructed for each region.
Typical normal static images and curves are shown
in Fig. 1.

The total integrated counts of the liver and spleen

23 % 4 £ (1986)

Fig. 3 Static scan and time-activity curves in a non-
cirrhotic portal hypertensive.
L: Liver, S: Spleen, H: Heart

time-activity curves and the slope of the integral
were computed to derive the following ratios:-

Total integrated counts of
the hepatic timeactivity
Ratio of the Integral _ curve
(I'L/S) ~ Total integrated counts of
the splenic timeactivity
curve
Ratio of the Slope of _ Slope of the liver integral
the Integral (SI L/S) Slope of the spleen
integral

The Slope (cps/s) of the Integral was arrived at
by obtaining the difference in the count rate (cps)
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between the first frame (the intercept of the curve Z = = =
. o &
on the X axis) and the last frame and dividing it o
by the total time in seconds incorporated by the 2
(0]
two frames. = —~ 5
. m
Table 1 and Table 2 give the data of the normals = < i
. . . . =] c —
and patients with portal hypertension respectively. S .9 4
z gz =2
g 2 |3
Results > 5 oB | &
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Figures 2, 3 and 4 show the static images and the @ UE‘ oz |€
“ _ . . . ] = — - — c
time-activity curves obtained respectively in a 25 28 §8 .20
. . » . » = =} o4 T 7]
cirrhotic, a non-cirrhotic portal hypertensive and 38 = 2 = -
a non-cirrhotic portal hypertensive with metastatic = O Z

liver disease. Out of the 17 patients studied, 11
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Fig. 5 Scattergram of ratio of slope of integral (L/S)

(——) mean of the group.

(64.89;) were concluded to be cirrhotic portal
hypertensives and 6 (35.29%) non-cirrhotic portal
hypertensives. In the cirrhotic portal hypertension
cases, histometric reports were available in
9 (81.8 %) cases and they all collaborated with the
scintigraphic results. In the non-cirrhotic portal
hypertension cases definitive collaborative evidence
was present in all cases in the shape of exclusion of
cirrhosis by histopathology in 5 cases and the
evidence of multiple metastatic disease in 1 case.

Table 3 gives the evaluation of scintigraphic
results. Ratio of Area (L/S) was significantly dif-
ferent in the normals and in cases of portal hyper-
tension (p<<0.001) but showed little difference
between the cirrhotic and non-cirrhotic groups.
However, the Ratio of the Integral (L/S) and the
slope of the Integral (L/S) in the cirrhotic and the
non-cirrhotic portal hypertensives were not only
significantly different from the normals (p<0.001)
but also from each other (p<0.001).

Figure 5 shows the scattergram of the Ratio of
the Slope of the Integral (L/S) in the three groups.
The three ratios can thus be utilised not only to
differentiate between the normals and portal hyper-
tensives but also between the cirrhotic and the
non-cirrhotic groups.

23 % 4 5 (1986)

Discussion

We have presented a simple, non-invasive and
rapid method for differentiating the cirrhotic from
the non-cirrhotic portal hypertensive. Its usefulness
would be enhanced in regions like ours where
detailed and accurate histometry, pressure studies
and specialised radiological investigations are not
freely available. Scintigraphic evaluations may be
used as screening tests to isolate the non-cirrhotic
portal hypertensives who may then be investigated
more vigorously. The incidence of Idiopathic
Portal Hypertension (IPH) in our country is not
exactly known, and although it is of little impor-
tance to the western countries?, its significance in
Japanl01D and countries like India!® is well
established. We suspect that there may be a higher
proportion of IPH cases as alcoholic cirrhosis is a
minor entity in our country. This accentuates the
need to properly identify these cases and the
scintigraphic method may be used as a valuable
adjutant for doing so.
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