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Multislice spiral computed tomography in evaluating renal focal
lesions — new diagnostic possibilities

Mutltislice spiral computed tomography (MSCT) introduced in 1998 is a milestone in
imaging many organs. Its major advantages include greater speed of acquisition and higher
spatial resolution in z-axis, which enable routine reconstruction of thinner slices and
multiphasic imaging of large body areas. The scans are obtained in one respiratory phase, which
ensures their complete reproducibility and lack of motion artefacts. The progress in the
construction of scanners is accompanied by the software advances, which enable storing and
sending the data electronically and quick postprocessing and many reconstructions — including
3D, multiplanar and maximum intensity ( MIP) on the basis of native axial scans (7).

Among 2300 multislice CT examinations performed so far in our centre, about 50 patients
were suspected of renal tumours.

The aim of the paper is to present our experience in the diagnosis of renal
focal lesions using the 8-parallel row tomography, and compare it with

literature data concerning this issue.

METHODOLOGY OF MSCT

Technique. The diagnostic system used in the Department of Radiology, Medical
University of Lublin since June 2002, includes the multi-detector scanner, Light Speed Ultra
(General Electric) and two postprocessing stands — the workstation Advantage Window 4.0 and
computer with Radworks software interconnected with it. The construction of the tomograph is
based on 8 parallel rows of X-ray detectors, which simultaneously perform volumetric
acquisition of the data. This provides up to 8 images during one tube rotation time — 0.8s and
minimum thickness of the reconstructed slice — 0.6mm. The Advantage Window 4.0 console
contains numerous ready reconstruction protocols and provides possibilities of creating new
protocols for vascular options, multiplanar, three-dimensional, maximum and minimum
intensity projections, which significantly shortens the analysis and provides the images
extremely useful for clinicians, particularly of operative specialties.

Renal examinations may use spiral protocols with two, four or eight rows of detectors. The
renal vessels are usually elevated using the reconstructions with 1.25mm collimation while
parenchyma — at 2.5mm collimation. The 50% overlapping enables secondary reconstructions of
thinner layers in small focal lesions during postprocessing.

Contrast media. In the abdominal CT examinations, IV iodine contrast media
administrated at the dose of 80-140 ml are recommended. The concentrations 250-400 mg/ml
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and manual or automatic forms of administration can be used (2,5,8). When the power injector is
used the delivery rate, according to various authors, should vary from 2 to 5-6 ml/s. In some
centres, smaller doses of contrast media are used with a 40-50 ml supplement of physiological
saline. This method reduces both the risk of side-effects (adverse reactions) in patients and the cost
of examinations, however, the power injector of a special construction is required. In our
department, only non-ionic contrast media are applied. In renal examinations, when tumour lesions
are suspected, they are injected as a single bolus of 300 mg/ml (Ultravist 300) using the power
injector. The delivery rate depends on the aim of examinations, age and clinical condition of
patients. In patients without any risk, the standard delivery rate for multiphasic CT is 3.5 ml/s. In
patients with complication risks or when acquisition in the arterial phase is not indicated, the
delivery rate is reduced to 2-3 mi/s. In cases when the US-detected focal lesion is small or
peripherally located, the delivery rate should be high and the amount of the contrast medium
higher, which enables us the most accurate evaluation of the arterio-venous supply of the kidney,
which is important for partial resection selection. Gastrographin may be used as an oral contrast
medium, however in our centre, due to many reconstructions performed during postprocessing,
oral administration of 500-1000 ml water is preferable.

The course of procedure. MSCT is a rapidly developing method of examination, in
which the clinical experience does not keep up with technical advances. The manufacturer’s
reconstruction protocols in various scanner versions include from 2 up to 16 rows of detectors and
optimum protocols of examination and evaluation of usefulness for the individual postprocessing
options ought to be prepared in the diagnostic centres.

The protocol used in our centre in the cases with suspected renal proliferation lesion includes
four phases of scanning. The first phase (pre-contrast) covers the range from the diaphragmatic
leaf to the L4 level performed at 120-140 kV, 200-300 mAs, the table speed -27.0 mm/s,
collimation — 8 x 2.5 mm and overlapping — 50%. In some cases, particularly on differentiating
small cystic lesions, the reconstructions are performed at collimation of 1.25 mm with accurate
measurements of attenuation of foci detected within the kidneys, adrenal glands or the liver. Then,
the contrast medium is administered and the second scanning phase performed. The routine start
delay is 25-30s, which usually allows to obtain the corticomedullary phase and to visualize the
vessels. However, in rare cases, particularly in elderly patients and those with circulatory failure,
the enhancement obtained is insufficient. This problem can be solved using the technique of
setting the scanning start time on the basis of determinations of contrast enhancement in the aorta
lumen above the renal arteries (test bolus or Smart-Prep option). The third phase (nephrographic)
uses the previous parameters and area determined 70-80 s. after contrast medium administration.
The last phase (excretory) involves the renal areas, in some cases also ureters at the start delay of
3-4 minutes. This phase is extremely important in patients with haematuria without parenchymal
focal lesions and with tumours located in the pyelocalyceal system (5,9). The individual phases are
performed in a single breath-hold by the patient during expiration; with the exception of patients
referred to for simultaneous examinations of the abdominal and thoracic cavity, in whom the
inspiratory phase is preferable as the pulmonary evaluation is needed. In such cases, phases II and
IHI also include the thoracic cavity. The time of subsequent series ranges from 7 to 20 s.

MULTIPHASIC CT EVALUATION OF RENAL FOCAL LESIONS

Computed tomography is thought to be the optimum imaging technique in the majority of
renal and ureteral disorders, although it is used as a second-choice examination after ultrasound
and intravenous urography due to its higher cost and smaller availability. Recently, however, it
has been stressed that the multiple CT option is likely to be extremely useful in vascular renal
diseases or even in the diagnosis of ureterolithiasis, which would substantially limit the
traditional indications for angiography and urography. The renal CT indications include the
differentiation of renal masses detected at other examinations, whose images suggest neoplastic
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experienced radiologists (94% versus 85%). Kopka et al. (5) examining the group of 96 patients
(173 lesions) studied CT sensitivity in the diagnosis of renal masses and observed significantly
higher sensitivity in the nephrographic phase than in corticomedullary one (97% versus 84%).
The diagnostic specificity was higher when the findings of both phases were combined than in
each of the phases separately. Szolar et al. and Cohan et al. comparing the effectiveness of
corticomedullary and nephrographic phases in detecting and evaluating small renal masses
found out that although differentiation of the mass and cortex is higher in the corticomedullary
phase than in the nephrographic one, differentiation between the mass and medulla is smaller
(1,11). In the corticomedullary phase, attenuation of small well-vascularized masses localized
peripherally in the renal parenchyma is likely to be similar to that of cortex, which may make
their identification more difficult, however in the later phases they are well visible.

Similarly to Urban et al. we believe that each CT examination in cases when renal
carcinoma is suspected must be a multiphasic procedure to detect, characterize and assess the
extent of the lesion (12). MSCT, which enables quick multiphasic scanning of a big abdominal
area, often additionally including thoracic organs, is an excellent method of simultaneous
evaluation of the stage of neoplastic process and qualification for surgery. Furthermore, this
examination is useful in controlling the outcome of surgical treatment, diagnosis of local
recurrences and metastases in the abdomen, thoracic cavity, bones and brain.

It should be stressed that routine scanning in the pre-contrast phase is a condition of proper
diagnosis of small cysts of high density and angiomyolipoma, in which thanks to the possibility
of reconstruction of thin slices, MSCT may facilitate the diagnosis of small fatty tissue foci in
the tumour (10). The problem connected with incidental detection of renal masses at CT
angiography performed due to other reasons without pre-contrast scanning may be solved by
evaluating the lesion in an additional scanning after 15-30 minutes (8).

In renal focal inflammatory diseases, CT is applied to determine the extent of disease,
assess complications like abscess formation and haemorrhage, and to establish the diagnosis in
clinically equivocal cases. Contrast-enhanced images demonstrate areas of altered parenchymal
perfusion of solitary or multifocal wedge-shaped areas of absent or decreased enhancement,
particularly well visible in nephrographic and excretory phases. In such cases, Dalla-Palma et
al. recommend additional scanning in a very delayed post-contrast phase (3). We believe it may
be easier to assess the extent of sequelae of renal infection with MSCT image reconstructions in
the coronal, oblique or sagittal plane of view than with axial images alone.

EVALUATION OF RENAL VASCULARIZATION

The renal arteries are best visualized in the arterial phase (Fig. 4), which usually covers 20-
40 period after the onset of contrast administration (4, 9). Therefore, in our protocol for
corticomedullary phase of renal parenchyma the border time was selected in such a way as to
enable us to reconstruct the vessels supplying the kidney and mass, to assess possible
anatomical variations and to diagnose the atherosclerotic changes in the arterial system of the
other kidney. The renal veins and the part of inferior vena cava situated above its ostium is best
enhanced in the ecarly parenchymal phase and, therefore, assessment of filling defects
corresponding to neoplastic embolic or thrombolic material is mainly performed in this series.
These lesions may be often differentiated on the basis of enhancement of the pathological mass
similar to the primary tumour. MSCT with volume rendered images or MIP reconstructions
provides a similar effect to those observed in inferior cavography (7).

Some authors question the usefulness of the routine early arterial phase in the diagnosis of
renal masses (9) and thus, in our opinion, the use of protocols with post-contrast phase started in
the late arterial phase (early corticomedullary phase) is a reasonable compromise between high
diagnostic effectiveness and requirements of radiation protection based on ALARA rule.
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SUMMARY

Multislice computed tomography (MSCT) is a modern imaging method providing wider
diagnostic possibilities. Its advantages include nearly isotropic imaging with high-quality,
artefact-free two- and three-dimensional reconstructions, and scanning speed which allows
routine multiphasic examinations of large body areas. The authors present their experience of
multiphasic renal examinations using 8-row MSCT.

Tomografia wielorzedowa w ocenie zmian ogniskowych nerek
— nowe mozliwosci diagnostyczne

Tomografia wielorzgdowa (multislice computed tomography - MSCT) jest nowoczesna
metoda obrazowania o znacznie poszerzonych mozliwosciach diagnostycznych. Jej zalety to
prawie izotropowe obrazowanie z mozliwoscia uzyskiwania wysokiej jakosci dwu- i tréj-
wymiarowych rckonstrukcji, wolnych od artefaktéw, i szybkos¢ skaningu, pozwalajaca na
rutynowe wykonywanie badan wielofazowych duzych obszaréw ciala. Autorzy przedstawiaja
wlasne doswiadczenia dotyczace protokolu wielofazowego badania nerek za pomoca o$miu-
rzgdowego MSCT.



