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Dynamic CT of hepatic cirrhosis

Cirrhosis is characterisedby the presence of extensive fibrosis and innumerable regen-
erative nodules replacing the normal liver parenchyma. These features represent the final
common pathway of chronic liver injury of many causes. The process is initiated by
parenchymal necrosis, followed by connective tissue deposition, nodular hepatocytes re-
generation, and distortion of the lobular and vascular hepatic architecture (1)

Patients with cirrhosis are at increased risk of the development of hepatocellular car-
cinoma. The cirrhotic liver, however, is more difficult to evaluate for a tumour than the
normal liver. The presence of fibrosis, regenerating nodules, and parenchymal necrosis in
the cirrhotic liver produce a heterogeneous parenchyma that makes detection of focal
lesion more difficult(l, 2, 3, 4, 5, 6, 10).

Protocols for contrast enhanced hepatic CT have evolved along with advances in CT
technology. With conventional scanning techniques, most current CT scanners can image
the entire liver in 2-3 minutes. With continuous — acquisition helical CT technology, it is
possible to scan the entire liver in 20-30 seconds. As a result, dynamic sequential scan-
ning can be performed after contrast material injection during the hepatic arterial and
portal venous phases of enhancement. Further research is needed to optimise the
imaging protocols and clarify the role of arterial phase and portal venous phase in pa-
tients with cirrhosis (6, 7, 8, 9).

The purpose of this article is to present our study of the patterns of the
time-density curves of the liver and the spleen in portal hypertension and
liver cirrhosis, and evaluation of the liver structures with clinical and mor-

phological pictures.
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MATERIAL AND METHODS

Sequential computed tomography of the liver was performed in 23 patients (8 women
and 15 men aged from 39 to 77 - mean 57) with histopathologic findings of hepatic
cirrhosis. Dynamic enhancement in the liver was analysed during the nonequilibrium
phase (30-150 s) and delayed equilibrium phasc (2.5-7 min).

All CT scanning was performed with a Somatom DRH scanner (Siemens) by using a
2-second scanning time and a 6-second interscanning delay. Continuous 8 mm sections
were obtained, beginning at the diaphragm. Scanning began 30-40 seconds after the start
of administration of the intravenous contrast material bolus. Each patient received a dif-
ferent dose of contrast medium up to 125 ml of 60% uropolina.

Attenuation values of the liver and aorta were measured from a single precontrast
scan obtained at the level of the main portal vein, by using a circular region of interest
(ROTI-2cm?) cursor.Attenuation values of the liver and aorta were then obtained from
scans obtained at 30, 39, 48, 57, 66, 75, 84, 93, 102, 111, 140, 170, 200 second after the
start of the contrast medium bolus.

In the liver. ROIs were measured in three separate areas including both left and right
lobes, and the results werc average. Vessels were carefuily excluded from the ROI meas-

urements.

RESULTS

In our investigated group the peak CE (contrast enhancement) of both the liver and
the splecn occurred significantly later, and average peak of CE of both the liver and the
spleen was lower than in the control group .

Time-density curve of the spleen and the liver of all patients were devoid of a fast
disposition phase. Time-density curve of the liver and the spleen were considerably flat-
tened and the splenic curve resembled the liver curve by pattern. Only three splenic time-
density curves appeared normal. All time-density curves of the liver cirrhosis werce flat-
tened of peak and were slow washout phase (Fig. 1). Moreover, time to pcak to portal
vein curves were longer and flattened.

Several other more non-specific signs of liver cirrhosis such as ascites (6), nodular
liver surface (3), splenomegaly (7), enlarged left lobe of the liver (3), presence of
ncoplastic focus liver (3), presence of hepatic cyst (2), reduction of hepatic vascular
markings (11) were present (Table 1).
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patients with chronic viral hepatitis, posthepatitis liver cirrhosis and alcoholic liver cirrho-
sis. The time of peak enhancement (the time interval between pecak of aortic and the
liver enhancement) was significantly different between each group. Alcoholic liver cirrho-
sis was the most prolonged , followed by posthepatic liver cirrhosis, chronic viral hepati-
tis, and finally controls. The decay time (the time from peak enhancement of the liver to
the curve’s centre of gravity ) was also significantly different: alcoholic liver fibrosis was
the longest, followed by posthepatic liver cirrhosis, chronic viral hepatitis, and then the
controls.

The comparison of the values of the different curves of the liver, the spleen, and
portal vein show significantly lower and delayed peaks in patients with cirrhosis than in
normal people according to Kurtz et al. (5)

In the study of Partanen (7) time-density curves of tlic liver and spleen from dy-
namic CT scans, performed in 10 patients with liver cirrhosis and 15 patients with fatty
liver, were compared with 41 normal cases. In liver cirrhosis the peak contrast enhance-
ment of both the liver and spleen was lower and delayed, and washout phases were
slower. Our results were similar. Peak contrast enhancement of both the liver and spleen
occurred significantly later, and the average peak of the contrast enhancement of both
liver and spleen was lower than in the normal group. Moreover, time to peak to portal
vein curves were longer and flattened. The mean time-density curve of the liver in all
patients with cirrhosis was devoid of a fast deposition phase. According to the results of
the present study, patterns of the time-density curves may contain diagnostic information
despite the wide variations in individual hepatic and splenic contrast enhancement values.
Dynamic CT can be helpful if liver cirrhosis is suspected clinically, but the liver biopsy is
contraindicated because of coagulopathy. Our results indicate that the patterns of the
time-density curves of the liver and spleen, may contain diagnostic information useful for
prophylactic monitoring of neoplastic lesions, which develop in hepatic cirrhosis (Figs 2,
3, 4).
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SUMMARY

The aim of this research was the estimation of the dynamic sequential CT scanning(d-
CT) method of the cirrhotic liver. The examined group consisted of 23 patients (8 women
and 15 men, average age — 57) histopathologically diagnosed as the cirrhotic liver. Dynamic
CT scanning was performed 30-40 scconds after contrast material injection administered
with an automatic syringe in the amount of 125 ml at flow time 2-3 ml/s. After the
administration of contrast material thc measurements of the hepatic parenchyma density
were taken both in the left and right lobes. Time-density curves of the liver, spleen and
portal vein were drawn for each patient. The curves of the liver and spleen of cirrhotic
liver patients were not different from the curves obtained duc to examining people with
no medical problems. The time of peak enhancement of the liver and spleen of cirrhotic
liver patients was delayed compared with control group. Time-density curves of the liver
and spleen were considerably flattened of peak and were slow and longer in washout
phase. Moreover, the time of pcak enhancement of the portal vein curves was longer and
the curves were flattened. Three cirrhotic liver patients had focal neoplastic lesion. The
patterns of the time-density curves of the liver in dynamic CT scanning may contain diag-
nostic information useful for prophylactic monitoring of the neoplastic lesion, which
develops in hepatic cirrhosis.






