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Digital Tomosynthesis: An Innovative Tool 
for Challenging Diagnoses in Urology
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INTRODUCTION

Digitaltomosynthesis(DTS)allowsthevisualizationofdilatedrenalcavitieswith-
outneedofcontrastmediuminjectionandbettershowsureteralandkidneystones
thanstandardabdominalX-ray.Fromnowon,digitaltomosynthesisisindeedre-

vivaloftheold‘conventional’’tomographytechniquethatprogressivelyhasbecomeobso-
lete.Thestronggrowthanddevelopmentofdigitalradiologyandplanesensorshasledto
givebirthtothisinnovativeimagingtechnique,whichmaysoonbepartofthestandardinitial
workupandfollow-upofpatientswithureteralandkidneystone.

CASE REPORT
A60year-oldmanwasreferredtoourinstitutionforleftflankpainassessmentoccurringafter
aleftrenalstonelithotripsy(Figure1).Ultrasonography(US)examinationrevealedthepres-
enceofbilateralintra-renalstonesaswellasadilationoftheleftrenalpyelocalycealcavities.
However,noobstaclewasshownontheurinarytract.ConventionalX-rayexamination(Figure
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2)suggestedthepresenceofkidneystones.DTS(SonialVi-
sionSafire;ShimadzuCo.,Kyoto,Japan)(Figure3)exami-
nationoftheabdomenconfirmedtheintra-renallocationof
thestonesthatwerealreadyshownonUSandalsoformally
disclosedthepresenceofthreeotherobstructivestonesinto
the left ureter lumen.Although DTS has been performed
withoutcontrastmediuminjection,thisinnovativetechnique
wasprone todemonstrate thedilationof the leftpyelocal-
ycealcavities.

DISCUSSION
DTSisatechnicalevolutionofconventionalgeometricto-
mography.Itallowstheproductionofasmanyhighspatial
resolutionslice-images(200μmintheacquisitionplane)as
necessary following a single low-dose acquisition.(1) This
technique uses a flat-panel detector and a computer-con-
trolledmovingX-raytube.Thepatientislayingonthetable,
inthedesiredposition(supineorpronepositionwhenfrontal
viewsarerequired,lateralpositionifsagittalviewsareneed-
ed).Breathholdisrequiredtoavoidmotionartifactsofthe
patient.Duringacquisition,theX-raytubemovesthrougha
40-degree(-20to+20degrees)circulararcsymmetricover

thepatient.Atthesametime,theplanesensorsynchronously
movesinsidethetable.Severalparameterscanbemodified:
kV,mA,thenumberofpulsespersecond(X-rayemissionis
discontinuousor‘‘pulsed’’),theduration(2.5to5s),center
andtotalthicknessofthevolumeacquisition.Medianslice
thicknessisnotpreciselyquantifiable(abouttenmillimeter)
butcanberoughlymodified(++,+,±, -, --). Interestingly,
specificalgorithmsallowreconstructionofslice-imagespar-
alleltothecentralprojectionthroughouttheentirevolumeof
thepatient.Aposterioripost-processingreformationscanbe
producedatdifferentplaces in theacquisitionvolume,de-
creasingorincreasingthenumberofslicesatwill.
DTSallowsanaccurateexplorationwithlowradiationdose
exposure i.e. lower thanwith computed tomography (CT)
scan,(2)equivalenttotwostandardX-rayprocedures.(3) Ac-
cordingtotheliteraturedata,aneffectivedoseisintheorder
of0.85millisieverts(mSv),tobecomparedto0.5mSvwith
digitalradiography,and2.5mSvwithlow-doseCTscan,and
12.6mSvwithhigh-doseCTscan.(4)

However,majordrawbacksincludelowresolutionindensity
oftomosynthesiscomparedtoCTscan,andinabilitytopro-
ducemultiplanar(planetoplane)reformations.Indeed,the
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Figure 1. Computed tomography scan, frontal 11 mm thick 
maximum intensity projection reformation performed before 
lithotripsy, showing bilateral renal stones (arrows).

Figure 2. Supine abdominal radiograph performed after litho-
tripsy of the left renal stone showing renal stones (arrows). Note 
the anatomical superimpositions of colonic gas and faces. 
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higherperformancesofDTScompared to standardX- ray
intheevaluationofrenalstonesincludeitsveryhighspatial
resolution and the absence of anatomical superimpositions
offeces.(3)Inthenearfuture,DTSmaythusreplaceconven-
tionalX-ray,atinitialworkupandinsomecasesatfollow-
up,thuslimitingexcessiveirradiationexposure.Inaddition,
DTSmaybemoreadvantageousthanCTscanexamination
fromamedico-economicpointofview.
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Figure 3. Abdominal digital tomosynthesis performed after left renal stone lithotripsy; (A) showing intra- renal stones (arrows) and the 
dilation of the left pyelocalyceal cavities (double arrow), (B) magnification shows three persistent obstructive ureteral stones despite 
previous left renal stone lithotripsy fragmentation (arrows).
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