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Evaluation of Small (

 

≤

 

 3 cm) Renal 
Masses with MDCT: 

 

Benefits of Thin 
Overlapping Reconstructions

 

OBJECTIVE.

 

 Our purpose was to determine whether thin overlapping reconstructions us-
ing MDCT improve the detection and characterization of small renal masses. 

 

MATERIALS AND METHODS.

 

 Thirty-seven patients were scanned with MDCT using 2.5-
mm collimation. Nephrographic phase data were reconstructed in two ways: a standard protocol (5-
mm section thickness, no overlap) and an experimental protocol (3-mm section thickness, 50%
overlap). Masses were detected and classified into three groups: group 1, measuring less than 20 H
on both protocols (classified as cysts on both); group 2, measuring 20 H or greater on standard pro-
tocol and less than 20 H on experimental protocol (classified as cysts using experimental protocol
only); and group 3, measuring 20 H or greater on both protocols (not classified as cysts using either
protocol). Masses 10 mm or larger in group 3 were evaluated further for enhancement. Statistically
significant differences between protocols were assessed using an analysis of counts and proportions. 

 

RESULTS. 

 

Of 175 detected lesions, 29 (17%) were detected only with the experimental protocol;
all but one were smaller than 5 mm. Using the experimental protocol, of 45 masses between 5 and 10
mm, the number of masses that could be characterized as cysts increased from 13 (29%) to 38 (84%).
The overall number of indeterminate lesions was reduced from 101 (69%) of 146 lesions detected
with the standard protocol to 86 (53%) of 161 lesions detected with the experimental protocol. 

 

CONCLUSION.

 

 Using MDCT and thin overlapping reconstructions, renal cysts as small
as 5 mm can be diagnosed with more confidence than is possible with standard reconstruc-
tions, and the overall number of indeterminate renal masses is reduced. 

T is a valuable imaging technique in
the evaluation of renal masses [1–4].
Helical CT offers several advantages

compared with conventional nonhelical CT.
These advantages include the elimination of res-
piratory misregistration, production of overlap-
ping reconstructed images, and the ability to
image during multiple phases of enhancement
[5–10]. One study has shown that the character-
ization of renal angiomyolipoma is improved us-
ing helical CT [11]. 

When imaging renal masses with single-detec-
tor helical CT, most radiologists use a collimation
of 5 mm, a reconstruction thickness of 5 mm, and
a reconstruction interval of 5 mm [1–10]. Al-
though renal masses 10 mm or larger can be char-
acterized using 5-mm collimation [2], the
characterization of smaller renal masses is difficult
without using thinner collimation [1–3]. Thinner
collimation requires an increased table translation
to cover both kidneys during a single breath-hold,
which could result in compromised image quality
[12]. Although almost all lesions smaller than 10
mm have no CT features to suggest that they are

anything but simple cysts, the lesions are too small
to be diagnosed as cysts with confidence. When a
collimation of 5 mm is used, attenuation measure-
ments of these lesions are often inaccurate and im-
aging characteristics are nondiagnostic because of
partial volume averaging. 

Compared with single-detector helical CT,
MDCT allows the kidneys to be scanned with a
collimation of less than 5 mm during a single
breath-hold [13]. From a single data set obtained
with thin collimation, both thin and thick sec-
tions can be reconstructed. Consequently, no ad-
ditional radiation exposure is required to obtain
the thin sections. Because reducing section
thickness reduces partial volume averaging, pro-
tocols using thinner sections would be expected
to improve the detection and characterization of
small renal masses. We sought to determine,
when using MDCT and 2.5-mm collimation, if
viewing images reconstructed with a 3-mm
thickness and a 50% overlap would improve the
detection and characterization of small (

 

≤

 

 3 cm)
renal masses compared with images recon-
structed with a 5-mm thickness and no overlap. 
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Materials and Methods

 

Procedures

 

This study was performed with approval from the
institutional review board to review images and
records in patients undergoing MDCT scans; informed
patient consent was not required. Thirty-seven patients
(age range, 19–92 years; 24 women and 13 men) re-
ferred for the evaluation of painless hematuria (

 

n

 

 = 17)
or a suspicious renal mass on sonography or excretory
urography (

 

n

 

 = 20) were scanned with an MDCT
scanner (VolumeZoom, Siemens Medical Solutions).
All examinations, referred to as “CT urograms,” con-
sisted of an unenhanced scan and scans obtained dur-
ing the nephrographic and the urographic phases after
the bolus administration of 100 mL of ioxilan (Oxilan
300 [300 mg I/mL], Cook Imaging) at a rate of 3 mL/
sec. Unenhanced CT scans were obtained from the
kidneys to the pubic symphysis using 4 

 

×

 

 2.5 mm col-
limation, a table translation of 15 mm per gantry rota-
tion, a tube voltage of 120 kV, and a tube current of
412 mA for all scans. These scans were reconstructed
at 5-mm thicknesses and 5-mm increments. The neph-
rographic phase scan was obtained through the kid-
neys 100 sec after contrast material injection using a
4 

 

×

 

 2.5 mm collimation, table translation of 15 mm per
gantry rotation, a tube voltage of 120 kV, and a tube
current of 363–500 mA (mean, 423 mA). 

The projection data from the nephrographic
phase were reconstructed with 5-mm-thick sections
at 5-mm increments (standard protocol) and with 3-
mm-thick sections at 1.5-mm increments (experi-
mental protocol). We overlapped the reconstructions
in the experimental protocol to optimize the detec-
tion of renal masses, the characterization of renal
masses, and the quality of multiplanar reformatted
images. Because the two reconstruction protocols
used the same projection data, the two image sets
were obtained with no increased radiation.

 

Image Analysis

 

In our study, only unenhanced and nephrographic
phase scans were analyzed. The urographic phase was
not included in the analysis because the nephro-
graphic phase has been shown to be the optimal phase
to image renal masses for enhancement [5, 9]. Evalu-
ating renal masses with the urographic phase has not
been shown to be of additional value when the proto-
col includes both unenhanced and nephrographic
phases. Furthermore, the purpose of this study was to
analyze how to optimize the nephrographic phase
scans. Both the unenhanced and the nephrographic
phase images were interpreted using a commercially
available workstation (Agfa Medical Imaging). Two
radiologists independently determined the number of
lesions detected on each series without knowledge of
prior imaging or clinical or histologic data. Each ob-
server independently reviewed the entire set of stan-
dard protocol images first and then the experimental
protocol set 3–5 days later. Disagreements were re-
solved by consensus. When a consensus was not
reached, the final decision as to whether a mass was
present was made by a third radiologist. 

Detected masses were characterized by a single ra-
diologist. The size of each mass was recorded and clas-
sified into one of three groups (< 5 mm, 

 

≥

 

 5 and < 10

mm, 

 

≥

 

 10 mm). All masses were assessed for calcifica-
tion, septa, cyst wall nodularity or irregularity, and at-
tenuation values after the administration of contrast
medium. Using the Bosniak classification [1–3], le-
sions without septa or cyst wall nodularity and attenua-
tion of less than 20 H on contrast-enhanced images
were considered simple cysts. The mean attenuation
value and standard deviation (SD) of each lesion on
contrast-enhanced images were measured with a cen-
trally placed region of interest of approximately half the
diameter of the lesion. Masses with no features to sug-
gest that they were anything but simple cysts (i.e., no
septa or nodularity) were classified into one of three
groups on the basis of their attenuation. Masses in
group 1 had attenuations of less than 20 H using both
the standard and experimental protocols and were clas-
sified as cysts using both protocols. Masses in group 2
had attenuations of 20 H or higher with the standard
protocol, and less than 20 H with the experimental pro-
tocol, and were therefore classified as cysts using the
experimental protocol only. Masses in group 3 had at-
tenuations of 20 H or higher on both standard and ex-
perimental protocols and therefore were not classified
as cysts using attenuation alone on either protocol. Of
the masses in group 3, those 10 mm or larger were eval-
uated further for enhancement. To determine the pres-
ence of enhancement, unenhanced attenuation values

and their SDs were recorded. These values were sub-
tracted from the attenuation values on the nephro-
graphic phase images. A threshold of 10 H was used to
determine enhancement. Enhancement was not evalu-
ated in masses less than 10 mm because virtually all
these masses were too small to detect on 5-mm-thick
unenhanced images. Thus, all masses smaller than 10
mm in group 3 were considered indeterminate. 

 

Data Analysis

 

To compare the standard and experimental proto-
cols, the following statistical methods were used. First,
to evaluate the detectability of renal masses in each re-
construction protocol, the detected masses was catego-
rized into one of the three size groups (< 5 mm, 

 

≥

 

 5
and < 10 mm, 

 

≥

 

 10 mm) and according to whether
they were detected using the standard protocol, the
experimental protocol, or both protocols. Further-
more, statistical hypothesis testing based on a z-test of
proportion was conducted for determining whether
more lesions were detected with the experimental
protocol alone than with the standard protocol alone.

Similarly, to compare our ability to characterize
lesions using the two protocols, the detected
masses were not only stratified by size (as in the
previously mentioned three categories) but also
categorized into one of the three characterization

Fig. 1.—Series of overlapping CT scans in 47-year-old man with renal cyst. 
A, Contrast-enhanced CT scans show 7-mm exophytic cyst (arrow) that was not detected with 5-mm-thick nonover-
lapping sections, although in retrospect it is subtly visible. 
B, CT scans show cyst (arrow) that was detected with 3-mm-thick overlapping sections.

B
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groups already discussed. Data were analyzed sta-
tistically using an analysis of counts and propor-
tions derived from contingency tables. 

 

Estimation of Radiation Dose 

 

The radiation doses for the MDCT protocol used
in this study were based on measured surface dose to
a sample of clinical trials unit patients, organ doses
determined from tabular data [14, 15], and organ
weighting factors [16, 17]. The average effective
doses were 6.4 and 2.5 mSv for the unenhanced
phase and nephrographic phase, respectively. 

 

Results

 

Detection of Renal Masses

 

Overall, 175 lesions were detected in 25 pa-
tients (mean, seven per patient; median, two per
patient; range, 1–54). No lesions were seen in 12
patients. A total of 132 lesions were detected with
both protocols. Twenty-nine lesions were de-
tected with the experimental protocol only (Table
1). Of these 29 lesions, all but one were smaller
than 5 mm. A 7-mm exophytic lesion was not
seen with the standard protocol because of partial
volume averaging of perirenal fat (Fig. 1). Four-
teen lesions, each smaller than 5 mm, were de-
tected only with the standard protocol. However,
the experimental protocol showed that these le-
sions were long, linear structures predominantly
in the renal medulla and not masses. When ori-
ented perpendicular to the axial plane, these
structures mimicked masses when the standard
protocol was used (Fig. 2). All lesions 10 mm or
larger were detected with the standard protocol. 

 

Characterization of Renal Masses

 

None of the 132 masses detected on both
protocols had calcification, septa, nodularity,
or irregularity. Among the 32 masses 10 mm
or larger, 29 masses (91%) were classified as
cysts on both reconstruction protocols (group
1) (Fig. 3), whereas the remaining three
masses (9%) were hyperdense (group 3) (Ta-
ble 2). Of these three masses, two were homo-
geneously hyperdense (64 and 52 H), did not
enhance using either reconstruction protocols,
and were diagnosed as hyperdense cysts. The
third mass enhanced to 53 H on both proto-
cols, was diagnosed as renal cell carcinoma,
and was confirmed at surgery (Fig. 4). 

Of the 44 masses larger than or equal to 5
mm and smaller than 10 mm that were de-
tected on both protocols, 13 (30%) were clas-
sified as cysts with both protocols (group 1),
24 (55%) were characterized as cysts only
with the experimental protocol (group 2) (Fig.
3), and seven (16%) were not classifiable
(group 3). In addition to these 44 masses, a 7-
mm exophytic mass was detected and charac-

Fig. 2.—31-year-old woman with pseudolesion identified on series of thin overlapping reconstructions.
A, CT scans show structure (arrow) that was thought to be cyst when viewed using 5-mm-thick nonoverlapping sections. 
B, CT scans show pseudolesion (arrowheads) that was revealed to be portion of unenhanced medulla using 3-
mm-thick overlapping sections. Similar structure (arrow) is seen oriented in axial plane.

B

A

Note.—Data acquired with 4 × 2.5 mm collimation.
a5-mm section thickness and 5-mm increment.
b3-mm section thickness and 1.5-mm increment (50% overlap).

TABLE 1 Number of Small (≤ 3 cm) Renal Masses Detected with Two MDCT 
Reconstruction Protocols and Stratified by Mass Size

Protocol
Mass Size (mm)

< 5 ≥ 5 and < 10 ≥ 10 Total

Standarda 14 0 0 14
Experimentalb 28 1 0 29
Both 56 44 32 132

Total 98 45 32 175
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terized as a cyst only with the experimental
protocol. Thus, of 45 masses larger than or
equal to 5 mm but smaller than 10 mm, 38
(84%) could be characterized as cysts with the
experimental protocol, compared with only 13
(29%) with the standard protocol. 

Among the 56 masses smaller than 5 mm,
five (9%) were characterized as cysts with
the experimental protocol only (group 2), all
of which were between 4.5 and 5 mm. The
other lesions in this group could not be char-
acterized (group 3) (Fig. 3). 

As shown in Table 2, the number of lesions
that could be diagnosed as cysts with the ex-
perimental protocol only (group 2) was five
of 56 for masses less than 5 mm and 24 of 44
for masses greater than or equal to 5 mm and
smaller than 10 mm, and 0/32 for masses 10
mm or larger. These fractions were statisti-
cally significantly greater than zero (

 

p

 

 = 0.01
for masses < 5 mm, 

 

p

 

 < 0.005 for masses 

 

≥

 

 5
mm and < 10 mm), with each result based on
a two-sided z-test of proportion.

Among 146 lesions detected with the stan-
dard protocol, 101 lesions could not be char-
acterized as cysts and were considered
indeterminate (51 masses < 5 mm in group 3;
seven masses 

 

≥

 

 5 mm and < 10 mm in group 3;
five masses < 5 mm in group 2; 24 masses 

 

≥

 

 5
mm and < 10 mm in group 2; and 14 lesions de-
tected with the standard protocol alone). Among
161 lesions detected with the experimental pro-
tocol, 86 lesions could not be characterized and
were considered indeterminate (51 masses < 5
mm in group 3, seven masses 

 

≥

 

 5 mm and < 10
mm in group 3, and 28 masses detected with the
experimental protocol alone). 

 

Discussion

 

The CT criteria for the diagnosis of simple
renal cysts have been well established and in-
clude attenuation values of less than 20 H and
no significant enhancement [1, 2]. Of the sev-
eral factors that affect CT attenuation measure-
ments, collimation and reconstructed section
thickness are important, especially when evalu-
ating small (

 

≤

 

 3 cm) masses [3]. Reducing sec-
tion thickness reduces partial volume averaging.
Using the central tenet that renal masses should
be evaluated with a maximum section thickness
of half the lesion’s diameter to obtain reliable at-
tenuation measurements, a confident diagnosis
of a 10-mm renal cyst would require a recon-
structed thickness of 5 mm or thinner. A confi-
dent diagnosis of cysts smaller than 10 mm
requires a thinner reconstruction. We therefore
imaged patients using 2.5-mm collimation and
evaluated whether viewing images recon-
structed with a 3-mm section thickness and a

Fig. 3.—Series of overlapping CT scans in 63-year-old man with renal masses of each group. 
A and B, CT scans show enhanced attenuation of 11-mm mass (long arrow) that measured 18 H on 5-mm-thick
nonoverlapping sections (A) and 11 H on 3-mm-thick overlapping sections (B). Lesion was classified as cyst on
both protocols (group 1). Enhanced attenuation of 8-mm mass (arrowhead) measured 49 H on 5-mm-thick non-
overlapping sections (A) and 15 H on 3-mm-thick overlapping sections (B) and was therefore classified as cyst
on 3-mm-thick overlapping sections only (group 2). Enhanced attenuation of 3-mm mass (short arrow) measured
83 H on 5-mm-thick nonoverlapping sections (A) and 52 H on 3-mm-thick overlapping sections (B) and thus could
not be classified as cyst on either protocol (group 3).

B

A

aClassified using both protocols.
bClassified using experimental protocol.
cNot classified as cysts using either protocol.
dTwo were characterized as nonenhancing on both protocols, and the other enhanced 53 H on both protocols.

TABLE 2 Characterization Groups of Small (≤ 3 cm) Renal Masses Detected with Two 
MDCT Reconstruction Protocols and Stratified by Mass Size

Characterization
Mass Size (mm)

< 5 ≥ 5 and < 10 ≥ 10 Total

Group 1a 0 13 29 42
Group 2b 5 24 0 29
Group 3c 51 7 3d 61

Total 56 44 32 132
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50% overlap (the experimental protocol) would
improve the detection and characterization of
small renal masses compared with standard 5-
mm reconstructions with no overlap. 

Our data showed that using MDCT, thin over-
lapping reconstructions could improve the detec-
tion of renal masses. More masses were detected
by the experimental protocol alone, but only one
was 5 mm or larger and was characterized as a
cyst. All other masses detected only with the ex-
perimental protocol were smaller than 5 mm and
most could not be characterized as cysts. An-
other benefit of the experimental protocol was
that some lesions identified with the standard
protocol were not true masses but rather were
long, linear structures that were likely normal
portions of unenhanced renal medulla. 

Thin overlapping reconstructions obtained
with MDCT improved significantly the charac-
terization of small renal masses. The extent of
improvement depended on mass size. A signifi-
cant benefit occurred among masses between 5
and 10 mm. Of these, 84% were characterized
as cysts using the experimental protocol, and
only 29% were characterized as cysts using the
standard protocol. Characterization of lesions
10 mm and larger was not improved, and only a
slight benefit occurred among masses smaller
than 5 mm. Of masses smaller than 5 mm, 9%
were characterized as cysts using the experi-
mental protocol, and none could be character-
ized as cysts using the standard protocol. 

Seven masses between 5 and 10 mm were
indeterminate on the basis of their contrast-
enhanced attenuation value alone, and thus
could represent solid masses, hyperdense
cysts, or simple cysts with attenuation that
was artifactually elevated by partial volume
averaging or pseudoenhancement [18, 19]. 

Pseudoenhancement has been cited as a
cause of artifactual enhancement and is consid-
ered to be a result of an inadequate correction
of beam hardening in the CT reconstruction al-
gorithm. For this reason, some authors have
recommended that the enhancement threshold
value be raised to account for pseudoenhance-
ment when imaging small renal masses [18].
However, using MDCT and thin overlapping
reconstructions, 84% (38/45) of masses be-
tween 5 and 10 mm were characterized as cysts
using a contrast-enhanced attenuation value of
less than 20 H, a currently accepted criterion.
Because we did not evaluate enhancement in
masses smaller than 10 mm, the number of in-
determinate lesions might have been reduced
further if thin (3 mm) overlapping (1.5 mm) re-
constructions had been used for the unen-
hanced sequence and enhancement had been
evaluated in all masses. 

Although our study showed that the experi-
mental protocol enabled characterization of
most cysts 5 mm and larger, most lesions smaller
than 5 mm remained indeterminate. Despite
finding additional lesions that were smaller than

5 mm and unable to be characterized, the overall
number of indeterminate masses was actually re-
duced using the experimental protocol (86 le-
sions), compared with the standard protocol
(101 lesions). In other words, the benefit of char-
acterizing more masses between 5 and 10 mm as
cysts was not offset by the detection of addi-
tional indeterminate lesions.

Using MDCT and thin overlapping recon-
structions, cysts as small as 5 mm can be diag-
nosed with confidence. Characterizing such
small renal lesions is particularly important in
patients in whom a partial nephrectomy is con-
sidered. When nephron-sparing surgery is indi-
cated in the treatment of renal cell carcinoma,
the detection of additional foci of renal cell car-
cinoma, reported in 6–25% of cases, is impor-
tant [20–26]. Using conventional nonhelical CT,
additional lesions are found in the same kidney
in 15–35% of cases [24–26]. However, many of
these lesions are too small to be characterized as
benign or malignant. If additional foci of renal
cell carcinoma were preoperatively identified
with confidence, they could be removed during
the operation. Likewise, if additional lesions
were diagnosed as cysts, a solitary renal cell car-
cinoma could be removed with the confidence
that the remaining kidney does not contain addi-
tional foci of tumor. With single-detector CT,
thin overlapping reconstructions of vascular and
nephrographic phase data have been used to ren-
der 3D images to help plan surgery for partial
nephrectomy [27]. Using MDCT and thin over-
lapping reconstructions, a comprehensive preop-
erative evaluation of these patients could be
provided, both by characterizing lesions as small
as 5 mm and by surgical planning. 

Other patients with small incidentally dis-
covered renal lesions might also benefit from
using MDCT and thin overlapping recon-
struction. However, the management of le-
sions smaller than 10 mm is controversial [2].
On the one hand, most of these lesions are
cysts, and the likelihood of missing a small
cancer is small. Furthermore, many small re-
nal cancers are indolent [28, 29]. On the other
hand, the growth rate of small renal masses is
variable and, although uncommon, some
grow rapidly [30]. As a result, when radiolo-
gists encounter small lesions that cannot be
fully characterized, either some form of fol-
low-up (sonography or CT) is suggested, or
the radiology report leaves the referring phy-
sician and patient with some degree of uncer-
tainty as to the diagnosis of the lesions. Our
study shows that MDCT can reconstruct the
data with a variety of section thicknesses; the
thin sections can be used to further decrease
the number of indeterminate lesions. 

Fig. 4.—47-year-old man with renal cell carcinoma. 
A and B, CT scans show enhanced attenuation of 2.3-cm mass (arrow, A) in lower pole of right kidney that mea-
sured 83 H on both 5-mm-thick nonoverlapping sections (A) and 3-mm-thick overlapping sections (B). Mass was
classified as group 3, enhanced to 53 H on both protocols, and was diagnosed as renal cell carcinoma.
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Because of our findings, we now use
MDCT and thin overlapping reconstructions
routinely when evaluating patients with suspi-
cious renal masses. Using soft-copy viewing,
we routinely view all (

 

≈

 

 60–80) images using a
one-on-one format. Alternatively, particularly
if soft-copy viewing is not available, MDCT
and thin overlapping reconstructions could be
used in selected patients, such as those who
need nephron-sparing surgery. Another ap-
proach might include reconstructing and view-
ing images in the standard way (5-mm-thick
sections, 5-mm collimation) and obtaining thin
overlapping reconstructions retrospectively of
only those lesions between 5 and 10 mm. 

A data set obtained with 2.5-mm collima-
tion and reconstructed in multiple ways, as
previously described, can be achieved with-
out an increase in radiation dose. Our study
simply analyzed the effect of reconstructing
a data set differently. When we used the ex-
perimental reconstruction protocol, patient
dose was not affected. 

Our study has some limitations. First, histo-
logic proof was available in only one mass that
proved to be renal cell carcinoma. However, the
criteria we used to diagnose simple cysts are well
established, have been used successfully in clini-
cal practice for many years, and are used in other
studies [5–7, 19]. The rationale for using CT cri-
teria to serve as the gold standard is that, to our
knowledge, no lesions fulfilling these criteria for
simple cysts have been reported to be malignant.
Furthermore, surgical removal of these lesions is
not feasible or clinically indicated. Second, atten-
uation measurements were obtained by a single
reviewer. Different reviewers may differ in their
measurements of attenuation and this method
may have introduced some variation in our re-
sults [31]. However, the same observer analyzed
both protocols, using the same methods for ob-
taining attenuation measurements in both. Third,
in assessing enhancement in masses 10 mm or
larger, 3-mm enhanced images were compared
with 5-mm unenhanced images, making assess-
ment of enhancement potentially inaccurate.
However, partial volume averaging of masses 10
mm and larger should be insignificant because
the section thickness is less than half the diame-
ter of the lesion. Also, we evaluated the ability of
our protocol to allow us to characterize small
masses as cysts with more confidence. However,
we did not assess whether thin reconstructions
would help characterize lesions with septa or
nodularity or other indeterminate lesions. Thin
overlapping reconstructions were not used to de-
tect more solid masses. Whether thin reconstruc-
tions improve our ability to characterize complex
cysts or solid masses awaits future study. Finally,
our analysis examined the combined effect of
both a thin reconstructed section and a 50% over-

lap, so we do not know the benefit of each factor
alone. We overlapped the reconstructed images
to improve lesion analysis (by reducing partial
volume averaging further) and to optimize the
quality of multiplanar or 3D images should they
be desired. Multiplanar and 3D images should be
reconstructed with at least a 50% overlap [12].

In summary, when evaluating small renal
masses with MDCT and a 2.5-mm collima-
tion, reconstruction with a 3-mm thickness and
a 50% overlap improves both the detection and
characterization of renal masses, compared
with images reconstructed with 5-mm thick-
ness and no overlap. Although more masses
are detected, virtually all are smaller than 5
mm and most cannot be characterized. When
MDCT and thin overlapping reconstructions
are used, cysts as small as 5 mm can be diag-
nosed with more confidence than is possible
with standard reconstructions and the overall
number of indeterminate masses is reduced. 
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