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INTEROBSERVER AGREEMENT ON NON-CONTRAST
COMPUTED TOMOGRAPHY INTERPRETATION FOR DIAGNOSIS
OF UROLITHIASIS IN PATIENTS WITH ACUTE FLANK PAIN*

Luis Ronan Marquez Ferreira de Souza', Saloméao Faintuch’, Daniel Bekhor?,
Dario Ariel Tiferes', Suzan Menasce Goldman®, Jacob Szejnfeld*

OBJECTIVE: To evaluate the interobserver agreement on non-contrast computed tomography interpretation by
a group of experienced abdominal radiologists, for the study of urolithiasis in patients presenting acute flank
pain. MATERIALS AND METHODS: Prospective study of 52 patients submitted to non-contrast enhanced
helical computed tomography. The images were subsequently analyzed by three independent observers, with
the interobserver agreement assessed by means of the kappa (K) statistical method. The following param-
eters were analyzed: a) presence, localization and measurement of ureteral calculi; b) intrarenal calyceal system
dilatation; c) perirenal fat heterogeneity; d) ureteral dilatation; e) ureteral wall edema (halo sign). RESULTS:
Ureteral calculi were found in 40 of 52 patients (77%). The interobserver agreement was almost perfect as
regards identification of ureteral calculi (K = 0.89) and ureteral dilatation (K = 0.87), substantial for ca-
lyceal system dilatation (K = 0.77), and moderate for perirenal fat heterogeneity (K = 0.55) and ureteral
wall edema (K = 0.56). CONCLUSION: Non-contrast-enhanced abdominal computed tomography presents
high reproducibility in the evaluation of urolithiasis and secondary signs of the calyceal system obstruction.
Keywords: Lithiasis; Ureteral calculi; Flank pain; Computed tomography.

Avaliacdo da concordancia interobservador na anélise da tomografia computadorizada sem contraste no
diagndstico da urolitiase em pacientes com cdlica renal aguda.

OBJETIVO: Avaliar a reprodutibilidade da tomografia computadorizada sem contraste na avaliacdo da litiase
ureteral e os sinais secundarios de obstrucdo do sistema coletor em pacientes com célica renal aguda.
MATERIAIS E METODOS: Estudo prospectivo de 52 pacientes com diagnéstico clinico de célica renal aguda
submetidos a exame de tomografia computadorizada de abdome sem contraste. Os exames foram realiza-
dos com técnica helicoidal e posteriormente analisados por trés observadores independentes, com a concor-
dancia interobservador avaliada pelo método estatistico kappa (K). Foram analisados os parametros: a) pre-
senca, localizacdo e mensuracédo dos calculos ureterais; b) dilatacdo do sistema coletor intra-renal; c) hete-
rogeneidade da gordura perirrenal; d) dilatacdo ureteral; e) edema da parede ureteral (sinal do halo). RESUL-
TADOS: Foram encontrados 40 calculos ureterais na tomografia computadorizada (77%). A concordéncia
interobservador para a identificacdo do calculo ureteral e da dilatacédo ureteral foi quase perfeita (K = 0,89
e K = 0,87, respectivamente), substancial para dilatacdo do sistema coletor intra-renal (K = 0,77) e mode-
rada para heterogeneidade da gordura perirrenal e para edema da parede ureteral (K = 0,55 e K = 0,56,
respectivamente). CONCLUSAO: A tomografia computadorizada de abdome sem contraste apresenta elevada
reprodutibilidade na avaliacdo da litiase ureteral e dos sinais secundarios de obstrucdo do sistema coletor.
Unitermos: Litiase; Célculos ureterais; Dor no flanco; Tomografia computadorizada.
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INTRODUCTION

The technological development in the
field of computed tomography (CT) hasre-
sulted in an increasein its diagnostic accu-
racy and, at the sametime, in adecreasein
time necessary for examination. Theaccep-
tance of CT as a diagnosis method for
evaluating urinary tract lithiasis has in-
creased, considering that this method sup-
presses the disadvantages presented by
other imaging methods, such as excretory
urography and ultrasound®®): the use of
ionic contrast agent, the difficulty for

evaluating the whole ureter as well as the
interposition of abdominal loops. On the
other hand, the advantages of CT for lithi-
asis evaluation are: short images acquisi-
tion times, there is no need for the use of
contrast media, and presents high sensitiv-
ity in cases of urinary lithiasis®. As far it
isknown, the unique exceptionsare calculi
resulting from the use of protease inhibi-
tors like Indinavird®.,

Sincethe publicationin 1995 of astudy
developed by Smithin 1994, CT hasbeen
considered as the method of choice for di-
agnosisof urolithiasis. Provided the appro-
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priate technique is applied, CT presents
high sensitivity (96%-100%), specificity
(95%-100%) and accuracy (96%6098%)*).,

Therearefew studiesdemonstrating the
CT reproducibility in our environment®,
analyzing the level of agreement amongst
experienced radiologists in the interpreta-
tion of CT aiming at evaluating the tract
urinary lithiasis.

In this context, the objective of this
study has been to eval uate the reproducibil-
ity of the non-contrast-enhanced CT in the
diagnosis of urolithiasis and secondary
signsof calycea system obstruction in pa-
tients presenting acute renal colic.

MATERIALSAND METHODS

A retrospective study was performed
with 52 patients who were referred to the
Emergency Department of Hospital S&o
Paulo — Universidade Federal de S&o
Paulo/Escola Paulista de Medicina (Uni-
fesp/EPM), in the period between Febru-
ary and July, 2002, with diagnosis of acute
renal colic.

The patients' ages ranged between 17
and 75 years (mean age 37 years). Thirty-
nine (75%) patients were male and 13
(25%) were female.

All the patients were submitted to non-
contrast-enhanced CT, and those who pre-
sented clinical symptoms, imaging findings
or |laboratory evidences of other chronic
urinary tract diseases, like pyelonephritis,
renal tuberculosis and nephrocalcinosis,
were excluded from this study. Also, pa-
tients undergoing treatment with protease
inhibitors (Indinavir®) were not included,
because of the relation between the utiliza-
tion of this drug with the production of
calculi which could not beidentified by CT.

CT equipment utilized were Philips
(Philips Medical Systems; Eindhoven,
Holland) SecuraRelease 1.3 and Tomoscan
AV-EV1 models, with helical acquisition
technique (collimation and reconstruction
interval: 5 mm; pitch 1 to 1.5), from the
kidney superior pole to the pubic symphy-
sis, with moderate vesical repletion and
breath-holding. Non-contrast-enhanced
images acquisition was performed with
120 kV and 200 m.

Later, a blind random review of the
images was accomplished by three inde-
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pendent radiologists with more-than-five-
year experience in Abdominal Radiology.
The following parameters were taken into
consideration: @) presence, localization and
measurement of ureteral calculi; b) intra-
renal calyceal system dilatation; c) perire-
nal fat heterogeneity; d) ureteral dilatation;
e) ureteral wall edema (halo sign).

Thedirect visuaization of ahyperdense
image with calcareous density (> 311 UH)
inside the calycea system was considered
asthe primary tomographic sign of calculi
presence.

Thecalculi localization along ureter was
classified into: ureteropelvic junction, up-
per/proximal third (above sacrailiacjoints),
lower/distal third (below sacrailiac joints)
and in the three renal thirds ureterovesical
joint®.

The calculi measurement was per-
formed in a workstation utilizing osseous
window in an axis perpendicular to the
ureter, i.e. in tomographic axial dices.

Theintrarenal calyceal systemdilatation
was diagnosed affecting the upper, middie
and lower thirds of the kidneys, character-
ized in axial slices. Ureteral dilatation was
considered positive when the ureter pre-
sented an axial diameter > 4 mm®,

Thisresearch project has been analyzed
and approved by Unifesp/EPM Committee
of Ethicsin Research.

The interobserver agreement statistical
analysis (acomparison of variation among

Figure 1. Perirenal fat heterogeneity. Non-contrast-
enhanced helical CT axial slices. The perirenal fat
that typically is homogeneously hypodense, in this
case presents an increased density due the pres-
ence of numberless septa related to a calculus
obstructing the upper ureter (arrow).

thethreeradiologists) inthe CT evaluation
was based on Kappa index (k)19, as per
Chart 1.

Chart1 Categorization of interobserver agreement
by kappa index®o.

Kappa (k) Agreement level
0.81-1.00 Almost perfect
0.61-0.80 Substantial
0.41-0.60 Moderate
0.21-0.40 Median
0-0.20 Insignificant
<0 No agreement
RESULTS

Cases of ureteral calculi were consen-
sually found by the threeradiologistsin 40
(77%) of the 52 patients submitted to CT.
Calculi localization wasasfollows: 30%in
the upper third, 5% in the middle third,
18% in the lower third and 47% in the ure-
terovesica joint. The ureteral calculi size
ranged between 0.20 cm and 1.40 cm
(mean 0.50 cm). From the 40 calculi iden-
tified, 14 (36%) were < 0.40 cm.

From 12 patients with acute rena colic
who did not present any rena calculus
(23% of the sample), one presented with an
infected renal cyst and four were diagnosed
as patients who had been evaluated after
the renal calculus passage, because their
CT images demonstrated an unilateral ca
lyceal system dilatation on the sidereported
as symptomatic, without any other imaging
findings. From the remaining seven pa-
tients, five could not be diagnosed and two
were diagnosed with other etiologies not
related to the urinary tract (appendicitisand
ovarian disorder).

The interobserver agreement on identi-
fication of ureteral calculi and dilatation
was amost perfect (k = 0.89 ek = 0.87,
respectively), substantial for intrarenal ca-
lyceal system dilatation (k = 0.77) and
moderate for perirenal fat heterogeneity
and ureteral wall edema(k =0.55and K =
0.56, respectively) (Tables 1 and 2).

DISCUSSION

The facility in identifying ureteral cal-
culi, the non-necessity of a contrast agent,
the relatively low cost, short acquisition
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Figure 2. Calyceal system di-
latation. Non-enhanced CT
axial slices. A: A mild dilata-
tion (arrow) in a patient pre-
senting calculus in the left
ureterovesical joint (not evi-
denced in this image). B: A
patient presenting horseshoe
kidney and left ureterovesical
joint 3 mm calculus causing
mild ureteral dilatation (ar-
row).

Interobserver agreement on non-contrast CT for the diagnosis of acute urolithiais

Figure 3. Ureteral wall edema. Non-contrast enhanced CT axial slices. A halo sign (arrow) involving this

calculus on the middle ureteral third can be seen in this case.

Table 1 Imaging findings described by experienced observers in the diagnosis of ureterolithiasis.
Parameters Observer 1 Observer 2 Observer 3
Presence of calculus 38 40 41
Calyceal system dilatation 31 37 39
Perirenal fat heterogeneity 17 13 5
Ureteral dilatation 29 30 34
Ureteral wall edema 23 11 8

Table 2 Interobserver agreement (K) in the diagnosis of ureterolithiasis and secondary signs of obstruction.
Parameters Observers 1/2 Observers 2/3 Observers 1/3 Averages
Presence of calculus 0.90 0.94 0.84 0.89
Calyceal system dilatation 0.75 0.90 0.66 0.77
Perirenal fat heterogeneity 0.81 0.48 0.36 0.55
Ureteral dilatation 0.96 0.84 0.81 0.87
Ureteral wall edema 0.50 0.80 0.37 0.56
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timesand good acceptance by patientshave
made CT the method preferred by Ameri-
can Radiologists, later adopted in the other
countries 1Y),

Authorslike Rosen et al. Y indicate that
the utilization of CT in patients assisted in
an emergency environment increases the
level of self-confidence of the physician,
besides reducing the hospital stay and sur-
gical periods for the mgjority of patients.

In thetomographic study interpretation,
the primary sign of urolithiasisisthe iden-
tification of ureteral calculi. In our study,
the interobserver agreement related to the
identification of ureteral calculi wasamost
perfect (k = 0.89).

The results of the present study have
evidenced a higher rate of interobserver
agreement than the study by Freed et al.*?,
evaluating the agreement among three ex-
perienced observers — one resident (last
year) in Radiology and one Urologist spe-
cialized in lithiasis. This study has indi-
cated an interobserver agreement of K =
0.67-0.71 (substantia), k = 0,65-0,67 be-
tween observers and the resident (substan-
tial), and Kk = 0.33-0.46 (moderate) be-
tween observers and the Urologist. Based
on data similar to those presented in our
study, these authors say that CT presents a
high accuracy in the detection or urolithi-
asis with an excellent level of agreement
between the experienced observersand the
resident, and that this method can be suc-
cessfully utilized in ateaching environment
(hospital-schools), sincetheimaging clini-
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cal findingssuggest alow level of difficulty
for them to be interpreted™?.

As regards secondary findings of ca-
lyceal system obstructionin theanalysis of
perirenal fat heterogeneity, there was a
moderate interobserver agreement (K =
0.55). On the other hand, as regards the
analysisof thecalyceal systemby CT, there
was a substantial agreement (k = 0.77).

Regarding the other secondary signs
evaluated, therewas an almost perfect agree-
ment in the study of ureteral dilatation (k =
0.87). Intheanalysisof ureteral wall edema
there was amoderate agreement (k = 0.56).

These findings reflect a good level of
reproducibility inthedaily practice of these
secondary signs which are considered as
the most significant and sensitive signs,
obtaining agood level of agreement among
the experienced radiologists. A variation
was identified between observers and ob-
server 3, in a paired evaluation, which
would not even affect the averages applied
to eval uate the method reproducibility. This
variation, when analyzed aone, has evi-
denced an equivocal initial appraisal of one
of the Radiologists concerning the signs of
perirenal fat heterogeneity and ureteral wall
edema, reflecting the significance of defi-
nite concepts and an appropriate terminol-
ogy for anideal utilization of the method®@.

In an analysis carried out by Holdgate
and Chan®, in 127 CT studies with diag-
nosis of ureterolithiasis, the emergency
physiciansdiagnostic skill wasevaluatedin
comparison with the radiological reports.
They have observed that thelevel of agree-
ment was substantial for evaluation of cal-
culi and renal alterations (k > 0,75), but
with low accuracy for evaluation of sec-
ondary signsof calyceal system obstruction
and for differential diagnosis.
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In our department, the mean images ac-
quisitiontime, in ahelical tomography pro-
tocol aimed at evaluating urolithiasis, is of
seven minutes (examination room time).
This data consolidates even more the indi-
cation of CT asafirst line study in the as-
sessment of patients presenting acute rena
colic, when the necessity of an accurate and
fast diagnosis changes the clinical con-
duct®®),

Differentimaging methodsareavailable
for diagnosis of ureterolithiasisin patients
with acute renal colic, however, CT has
surpassed all the other methods, due the
possibility of evaluation of the whole ure-
ter without the interposition of abdominal
loops, besides the non-necessity of ionic
contrast-enhancement; resulting in high
diagnostic accuracy and speed, associated
with a high reproducibility*"® according
to the data reported in the present study.
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