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Ce nu este cunoscut, deocamdata, la subiectul abordat

Importanta densitometriei calculului renoureteral in eva-
luarea rezultatelor tratamentului prin litototritie extracorpo-
rala cu unde de soc, deocamdatd, nu a fost studiata.

Ipoteza de cercetare

Numarul necesar de sedinte de litotritie extracorporala
cu unde de soc pentru tratamentul calculilor renoureterali ar
fi dependent de densitatea lor, in unitati Hounsfield, aprecia-
ta la tomografia computerizata.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat ca densitatea in unitati Hounsfield este
un determinant al numarului necesar de sedinte de litotritie
extracorporala cu unde de soc.

Rezumat

Introducere. De la introducerea metodei de litotritie ex-
tracorporala cu unde de soc, In anii 1980, aceasta tehnologie
a devenit una din principalele metode de tratament a litiazei
renoureterale. Pentru evaluarea ratei de succes, aprecierea
densitatii calculului prin tomografie computerizata se bucura
de cea mai mare popularitate. Scopul acestei lucrari a fost de
a evalua eficacitatea aprecierii densitatii calculului in evalu-
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What is not known yet, about the topic

The research of the importance of calculus densitom-
etry in the evaluation of treatment outcomes by extracor-
poreal shock wave lithotripsy is not yet studied.

Research hypothesis

The required number of extracorporeal shock wave li-
thotripsy sessions for the treatment of reno-ureteral calculi
would depend on the density in Hounsfield units at compu-
ted tomography.

Article’s added novelty on this scientific topic

It has been demonstrated that the density in Hounsfield
units is a determinant of the required number of extracor-
poreal shock wave lithotripsy sessions.

Abstract

Introduction. Since the introduction of the extracorporeal
shock wave lithotripsy in the 1980s, this method has become
one of the main methods of treatment of reno-ureteral lithia-
sis. To evaluate the success rate, the computed tomography,
used to assess the calculus density, is among the most popular
procedures. The purpose of this study is to evaluate the effi-
cacy of calculus density in assessing treatment outcomes of
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area rezultatelor tratamentului prin litotritie extracoprorala
(ESWL) cu unde de soc al calculilor renoureterali.

Material si metode. in studiu au fost inclusi 60 de pacienti
cu litiaza renoureterala cu diametru de 0,5-2,0 cm, diagnos-
ticatd prin tomografie computerizatd cu estimarea densitatii
calculului, care au fost tratati prin litotritie extracorporala. in
timpul procedurii de litotritie extracorporald, au fost aplicate
4000 de impulsuri pe sedintd, cu un maxim de energie de 3,0
kV. Numarul de sedinte a variat de la una pana la trei. Ulterior,
pacientii au fost invitati la vizite de control, in dinamica, timp
de 1 luna.

Rezultate. Din numarul total de pacienti, inclusi in stu-
diu, 39/60 (65%) au fost cu rata de ,,stone free” dupa prima
sedinta de tratament. S-a observat o relatie liniara fata de
rata mare de ,stone free” si densitatea calculului. Toti acesti
pacienti au avut densitatea calculului <600 unitati Hounsfi-
eld (UH). La 11/60 (18%) pacienti s-au aplicat doud sedinte
de ESWL; acestia au avut densitatea calculului cuprinsa intre
600-1000 UH. La restul pacientilor, 10/60 (17%), au fost apli-
cate trei sedinte de ESWL; acestia au avut densitatea calculului
cuprinsa intre 1000-1200 UH. Rata de ,stone free”, dupa trei
sedinte de ESWL, a fost de 92%. Toti pacientii, care au avut
reusita in tratament, au prezentat calculi cu densitate de pana
la 1000 UH. La 6 pacienti procedura de tratament a esuat; toti
au prezentat calculi cu dimensiunea de maxim 17 mm si cu
densitatea de 1000-1200 UH, acestia fiind referiti catre alte
metode de tratament.

Concluzii. Aprecierea densitatii calculului pana la litotritie
permite o estimare mai exacta a numarului de sedinte necesa-
re pentru atingerea ratei maximale de succes. De asemenea,
cunoasterea exactd a densitatii calculului poate ajuta la alege-
rea metodei optimale de tratament din prima intentie.

Cuvinte cheie: litiaza renoureterald, densitometrie, EWSL.

Introducere

Urolitiaza, ca patologie, se plaseaza pe primul loc 1n struc-
tura maladiilor urologice, avand o frecventa cuprinsa intre
1-5% din populatia generala. Litotritia extracorporala a fost
introdusa in practica medicala in anul 1980 de Chaussy C. el
al. [1], si reprezinta o metoda moderna, minim invaziva, care
este utilizata pe larg in tratamentul litiazei renoureterale de
pana la 2 cm [2]. Principiul metodei constad in dezintegrarea
calculilor, care se produce cu unde de soc, emise nafara or-
ganismului si care, apoi, penetreaza tesuturile, fara ca acestea
sa fie lezate. Actualmente, aproximativ 80-90% din calculii
renoureterali, au indicatie de rezolvare prin ESWL, 8-10% -
prin tehnici endourologice (nefrolitotomie percutanata, ure-
teroscopie antero- si retrograda) si doar 1-2% - pe cale chi-
rurgicala clasica [3]. Rezultatele tratamentului prin ESWL
depind de mai multi factori, cum ar fi: diametrul calculului,
localizarea si compozitia lui, fragilitatea, tipul generatorului
litotriptorului, prezenta obstructiei sau infectiei [3]. Dupa
introducerea de catre Dretler S. [4] a conceptului de fragili-
tate si compozitie a calculului, acestea au devenit valori fac-
toriale, extrem de importante in evaluarea ratei de eficacita-
te, care determind rezultatele tratamentului prin ESWL [4].
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reno-ureteral calculi by extracorporeal shock wave lithotripsy
(ESWL).

Material and methods. In this study, 60 patients with re-
no-ureteral lithiasis of 0.5-2.0 cm were diagnosed by means
of computed tomography, the calculi density being performed.
The patients were treated by extracorporeal lithotripsy. Du-
ring the extracorporeal lithotripsy, 4000 pulses per session
were applied with a maximum energy of 3.0 kV. The number
of sessions ranged from one to three sessions. Subsequently,
the patients were monitored and followed up for 1 month.

Results. Of the total number of patients enrolled in the
research study 39/60 (65%) were “stone free” after the first
treatment session. We observed a linear proportion between
the high “stone free” rate and the calculus density, all of these
patients had the calculus density <600 Hounsfield units (HU).
In11/60 (18%) patients, two ESWL sessions were applied and
they had the calculus density of 600-1000 HU. In 10/60 (17%)
patients, three sessions of ESWL were applied, and they had
the calculus density between 1000 and 1200 HU. The rate of
“stone free” after three ESWL sessions was 92%. All patients
who had the therapy success rate, had the calculus density of
up to 1000 HU. In 6 patients, the treatment procedure failed,
all of them had calculi with the maximum size of 17 mm and
the density of 1000-1200 HU, they being referred to other me-
thods of treatment.

Conclusions. The use of calculus densitometry before li-
thotripsy offers the possibility to estimate more accurately the
number of required sessions in order to obtain a maximal suc-
cess rate. Also, exact information about the calculus density
may help finding the most optimal treatment method from the
beginning.

Key words: reno-ureteral lithiasis, densitometry, EWSL.

Introduction

Urolithiasis as a disease is ranked first in the structure
of urological diseases, with a frequency of 1-5% of the gen-
eral population. Extracorporeal lithotripsy was introduced
into medical practice in 1980 by Chaussy C. et al. [1], and is a
minimally invasive modern method that is extensively used in
the treatment of reno-ureteral lithiasis of up to 2 cm [2]. The
principle of the method consists in the disintegration of the
stones produced by shock waves outside the body, penetrat-
ing the tissues without affecting them. At present, approxi-
mately 80-90% of reno-ureteral calculi have indications for
ESWL resolution, 8-10% by endourologic techniques (percu-
taneous nephrolithotomy, antero- and retrograde ureteros-
copy) and only 1-2% by classical surgical procedure [3]. The
results of ESWL treatment depend on several factors such as:
calculus diameter, calculus location, its composition, fragility,
type of lithotripter generator, and the presence of obstruc-
tion or infection [3]. After introduction by Dretler S. [4] of
the concept of calculus fragility and composition, these have
become factorial values, extremely important in assessing
the efficacy rate that influences the outcome of ESWL treat-



Evaluarea compozitiei si fragilitatii calculului se poate face
prin aplicarea diferitor tehnici din cadrul examenului CT, care
este extrem de util pentru stabilirea diagnosticului de litiaza
renoureterald, mai ales, In cazul calculilor radiotransparenti.
Masurarea densitatii calculului in UH a fost folositd, la ince-
put, cu scop de a-i diferentia de tumori, cheaguri de sange [4].
Datorita sensibilitatii si specificitatii diagnostice extrem de
inalte a CT 1n cazul litiazei renoureterale, comparativ cu ra-
diografia renovezicala simpla sau urografia intravenoasa, ac-
tualmente, aceasta devine si o metoda de electie in stabilirea
tacticii de tratament a litiazei renoureterale. Unul dintre cei
mai importanti parametri, in acest sens, este densitatea calcu-
lului in UH [3]. Cunoasterea densitatii calculului pana a ince-
pe tratamentul ESWL este foarte importantd, deoarece faptul
permite estimarea probabilitatii ratei de ,stone free”, cu redu-
cerea numarului de complicatii si a costurilor de tratament, cu
evitarea, de multe ori, a unor incercari inutile [5].

Material si metode

Studiul clinic a fost efectuat in Clinica de urologie, dializa
si transplant renal a USMF ,Nicolae Testemitanu”. Proiectul de
cercetare a fost aprobat de Comitetul de Etica a Cercetarii al
USMF ,Nicolae Testemitanu” (proces verbal nr. 49 /40 din data
de 10.05.2016). Toti pacientii inrolati au semnat un acord in-
format.

Criteriile de includere in studiu au fost:

= persoana adultd (218 ani);

= semnarea acordul informat de inrolare 1n studiu;

= stabilirea diagnosticului prin CT, cu aprecierea densitatii

calculului.

Criterii de excludere:

= contraindicatii pentru efectuarea procedurii de litotritie
extracorporald;

= afectiune renala sau hepatica;

= prezenta infectiei urinare;

= diabet zaharat necontrolat medicamentos;

= refuzul pacientului de a participa in studiu.

In studiu au fost inclusi 60 de pacienti care s-au prezentat
pentru tratament cu litiaza renoureterald, diagnosticatd prin
tomografie computerizatd, cu estimarea densitatii calculului.
Parametrii principali care au fost studiati (densitatea calculu-
lui, rata de ,stone free”, numarul de sedinte de litotritie extra-
corporald), au fost numerizati intr-o baza de date pe platforma
Excel.

Cercetarea s-a axat, preponderent, pe evaluarea densitatii
calculilor la pacientii care au fost tratati prin ESWL, cu urma-
rirea ratei de ,stone free”, in functie de dimensiunea si densi-
tatea calculului.

Protocolul CT (spiralatd) a inclus sectiuni continui prin cal-
cul, de 3 mm, uilizadnd un soft setat la ferastra de 300-400 UH,
respectiv, la 120 kV si 240 mA. Tomograful utilizat: Somatom
Plus, Siemens Medical Solutions, Germania. Dimensiunea lon-
gitudinala a calculului a fost calculata, utilizand grosimea de
colimatare, intervalul de reconstructie si numarul de imagini,
in care calculul a putut fi vizualizat. Diametrul maxim si densi-
tatea medie a calculului au fost calculate computerizat.

Rolul densitometriei in tratamentul litiazei renoureterale

ment [4]. To assess calculus fragility and composition, vari-
ous techniques were used by means of CT. This is extremely
useful to establish the diagnosis of reno-ureteral lithiasis
especially for radiotransparent calculi. At the beginning, cal-
culus density measuring in HU has been used to differentiate
calculi from tumour and blood clots [4]. Due to the extremely
high precision of CT in the diagnosis of reno-ureteral lithi-
asis compared to other diagnostic methods such as kidney
and bladder X-ray or intravenous urography, CT is currently
required to be used as a method of choice in diagnosing of
reno-ureteral lithiasis and choosing the treatment tactics.
One of the most important parameters is the calculus density
measured in UH [3]. It is vital to know the calculus density
prior to ESWL treatment, to increase the “stone free” rate,
reduce the number of complications and costs, and to avoid
unnecessary procedures [5].

Material and methods

The clinical study was performed in the Clinic of urology,
dialysis and renal transplantation of Nicolae Testemitanu State
University of Medicine and Pharmacy (SUMPh). The research
project and protocol were approved by the Ethics Committee
of Nicolae Testemitanu SUMPh (verbal process no. 49/40, May
10, 2016). All subjects who participated in the clinical trial
signed the informed consent.

The inclusion criteria in the study were:

= adults (218 years);

= signed informed consent for participation in the study;

= CT scan with the calculus density assessment.

Exclusion criteria:

= contraindications for extracorporeal lithotripsy;
= kidney or liver disease;

= presence of urinary infection;

= diabetes mellitus uncontrolled by medication;

= patient’s refusal to participate in the study.

There were 60 patients enrolled in the study, for the treat-
ment of reno-ureteral lithiasis diagnosed with computed to-
mography and mandatory calculus density assessment. The
main parameters studied (calculus density, “stone free” rate,
number of extracorporeal lithotripsy sessions) were struc-
tured with the mandatory inclusion in an Excel database.

The research mainly focused on the assessment of the cal-
culi density in patients treated by ESWL with the “stone free”
rate tracking, depending on the size and density of the calcu-
lus.

The CT protocol included 3 mm continuous sections
through the calculus, using a software set at the level of 300
and 400 HU, and at 120 kV and 240 mA, respectively, on a spi-
ral CT (Somatom Plus, Siemens Medical Solutions, Germany).
The longitudinal dimension of the calculus was calculated us-
ing the collimation thickness, the reconstruction interval and
the number of images in which the calculus could be viewed.
The maximum diameter and average density of the calculus
were calculated using the computerized method.
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Toti pacientii au beneficiat de tratament prin ESWL, apli-
cand litotriptorul de generatia Il (Modulith SLK, Storz Medical,
Germania). Fragmentarea calculului in timpul ESWL a fost
monitorizata prin ghidaj fluoroscopic sau ecografic. Voltajul
maxim aplicat in timpul sedintei de ESWL asupra calculilor a
fost de 3,0 kV. in timpul fiecarei sesiuni de ESWL, au fost apli-
cate 4000 de impulsuri. in cazul sedintelor repetate, intervalul
dintre ele a fost de 3-5 zile. Dupa fiecare sedinta de ESWL, se
efectua o radiografie digitala simpla de control. Fragmentele
de calcul de dimensiuni <5 mm au fost definite drept rezidua-
le, clinic nesemnificative, iar pacientilor li s-a administrat tra-
tament conservativ pentru expulzia lor.

Datele sunt prezentate sub forma de valori absolute si re-
lative, sau sub forma de medie si deviere-standard. Statistica
descriptiva.

Rezultate
Caracterizarea generald a lotului de studiu, precum si re-
zultatele principale sunt prezentate in Tabelul 1.

Tabelul 1. Datele demografice si principalele rezultate ale
studiului (n=60)

Indicatorii n (%)
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All patients were subjected to ESWL treatment, applying
the second-generation lithotripter (Modulith SLK, Storz Medi-
cal, Germany). The fragmentation of the calculus during the
ESWL treatment was monitored by fluoroscopy or ultrasound
guidance. The maximum voltage during the ESWL session was
3.0 kV. During each ESWL session, 4000 pulses were applied
with an interval of 3-5 days between sessions. The follow-up
procedure assessment was monitored by performing a digital
radiography, this being done after each ESWL session. The
calculus fragments <5 mm were defined as clinically insignifi-
cant residual fragments, and patients were given conservative
treatment for their expulsion.

Data is presented in absolute and relative values, or in
mean values and standard deviation. Descriptive statistics.

Results

General characteristics of the study group, as well as main
obtained results are presented in the Table 1.

Table 1. Demographic data and main results
of the study (n=60)

Indicators n (%)

Virsta, ani (m=DS) 47,5+12,0

= 18-30 ani 17/60 (28%)
= 31-60 ani 30/60 (50%)
= 60 ani 13/60 (22%)
Barbati 37/60 (62%)
Pozitionare

= pe dreapta 24/60 (40%)

= pe stanga 21/60 (35%)

= bilateral 15/60 (25%)
Localizare
= rinichi 27/60 (45%)

= ureter superior 17/60 (28%)
7/60 (12%)

9/60 (15%)

= ureter mediu

= ureter inferior
Numadr de calculi
= singular 45 (75%)
= >2 15 (25%)

La intreg lotul, rata de ,stone free” dupa prima sedinta de
ESWL a fost de 39/60 (65%). S-a obsevat o relatie liniara din-
tre rata de ,stone free” si densitatea calculului (Figura 1). Toti
acesti pacienti ,stone free’, dupa prima sedinta, au avut den-
sitatea calculului <600 UH. La 11/60 (18%) din pacienti, s-au
aplicat doua sedinte de ESWL; acestia au avut o densitate a
calculului cuprinsa intre 600-1000 UH. Si la 10/60 (17%) din
pacienti, au fost aplicate trei sedinte de ESWL, acestia au avut o
densitate a calculului cuprinsa intre 1000-1200 UH. Cumulativ,
dupa trei sedinte ESWL, rata ,stone free” a fost de 92%. Toti
pacientii cu reusita de tratament, au avut calculi cu densitate
de pana la 1000 UH. La 6 pacienti procedura ESWL a esuat, ei
prezentand o densitate a calculului de 1000-1200 UH. Pacientii
respectivi au urmat, ulterior, alte metode de tratament.

47.5%12.0

17/60 (28%)
30/60 (50%)

Age, years (m+SD)

= 18-30 years
= 31-60 years

= 60 years 13/60 (22%)
Males 37/60 (62%)
Position

= right 24/60 (40%)
= Jeft 21/60 (35%)
= Dbilateral 15/60 (25%)

Localisation
= kidney 27/60 (45%)
17/60 (28%)
7/60 (12%)

9/60 (15%)

= superior ureter
= medium ureter

= inferior ureter

Number of calculi
= singular 45 (75%)
= >2 15 (25%)

Of the total number of patients included in the research
study, a ,,stone free” rate is found in 39/60 (65%) cases, after
the first treatment session. We observed a linear proportion
between the high free ,stone free” rate and the calculus den-
sity (Figure 1). These patients had the calculus density <600
Hounsfield Units (HU). In 11/60 (18%) patients two ESWL
sessions were applied with the calculus density of 600-1000
HU. In 10/60 (17%) patients three ESWL sessions were ap-
plied with the density of 1000-1200 HU. Of the total number
of patients, the ,stone free” rate after three ESWL sessions
was 92%. All patients who achieved the therapy success rate
had the calculus density of up to 1000 HU. In 6 patients, with
the calculus density of 1000-1200 HU, the treatment proce-
dure failed, they being referred to other methods of treat-
ment.
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Fig. 1 Relatia dintre densitatea calculului si numarul de sedinte ESWL, necesare pentru obtinerea ,stone free”.

Fig. 1 The relationship between stone density and the number of ESWL sessions required to get ,stone free” state.

Discutii

Rezultatul si succesul unei proceduri de ESWL este masu-
rat In termeni de fragmentare a calculului, de rata de , stone
free” si de grad de eliminare a fragmentelor de calcul. Frag-
mentarea unui calcul depinde, in mare masura, de capacitatea
de a-i prezice compozitia, marimea si densitatea [5]. Efectu-
area densitometriei calculului prin CT este o metoda neinva-
ziva si ofera o informatie mult mai ampla fata de radiografia
conventionald. Segal A. si colab. [6] (1978), au masurat densi-
tatea calculilor urinari si au raportat valori de 50-120 ,,unitati
CT”, aproximativ echivalente cu 100-240 UH. intr-un studiu,
realizat de Federle M. si colab. [7] (1981), calculul a fost iden-
tificat ca un obiect de densitate mare (370-586 UH). Calculii
de oxalat de calciu si cistind au avut valori de atenuare mai
mari decat cei din acid uric sau xantina.

Mostafavi M. si colab. [8] (1998), au sugerat ca structura
chimica a calculilor urinari ar putea fi determinata din valorile
absolute CT, masurate la 120 KV, si valorile CT cu dubla tensiu-
ne, masurate la 80 si 120 kV (UH la 80 kV minus UH la 120 kV).
Valoarea absoluta CT la 120 kV ar putea identifica compozitia
chimica a calculilor acidului uric, struvitului si oxalatului de
calciu, iar utilizarea valorii CT cu dubla tensiune a fost capa-
bila sa diferentieze oxalatul de calciu de brushita si struvit din
cistina. Mai tarziu, intr-un studiu in vitro, Saw K. [9] (2000), a
raportat cd numadrul de unde de soc, necesare pentru fragmen-
tarea calculului, este corelat cu dimensiunea (volum, greutate,
diametru) lui.

Intr-un studiu, Nakada S. [10] (2000), a comparat atenua-
rea si raportul de dimensiune/atenuare, cu rezultatele analizei
chimice ale calculului si a descoperit o diferenta semnificativa
intre calculii de acid uric (344+152 UH) si calculii de oxalat de

Discussion

The ESWL outcome and success are measured in terms of
the calculus fragmentation with the “stone free” rate and the
degree of elimination of the calculus fragments. The fragmen-
tation of the calculus largely depends on the ability to predict
its composition, size, and density [5]. Calculus densitometry
performed by CT is a non-invasive method and provides much
wider information than conventional radiography. Segal A. et
al. [6] measured the urinary calculi density and reported val-
ues of 50-120 “CT units”, approximately equivalent to 100-240
HU. In a study carried out by Federle M. et al. [7] (1981), the
calculus was identified as a high-density object (370-586 HU),
and calculi of calcium oxalate and cystine had mitigation val-
ues higher than uric acid or xanthine calculi.

Mostafavi M. et al. [8] (1998), suggested that the chemi-
cal composition of urinary calculi could be determined from
the absolute CT values measured at 120 kV and the double
voltage CT values measured at 80 and 120 kV (HU at 80 kV
minus HU at 120 kV). The absolute CT value at 120 kV could
identify the chemical composition of calculi of uric acid, stru-
vite and calcium oxalate, while the use of double-voltage CT
value was able to differentiate calcium oxalate from brushite
and struvite from cystine. Later, in an in vitro study, Saw K. [9]
(2000) reported that the number of shock waves required for
the calculus fragmentation is correlated with the size (volume,
weight, diameter).

In a study, Nakada S. [10] (2000) compared the attenua-
tion and size/attenuation ratio with the results of the chemi-
cal analysis of the calculus and found a significant difference
between uric acid calculi (344+152 HU) and calcium oxalate
calculi (652+490 HU). Using the attenuation/size ratio of >80,
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calciu (652+490 UH). Folosind un prag al raportului atenuare/
dimensiune de >80, valoarea predictiva negativa a fost de 99%
precum ca un calcul ar fi predominant din oxalat de calciu.

Pana in prezent, putine studii clinice au comparat densi-
tatea in vivo a calculilor cu rezultatul ESWL. intr-un studiu,
efectuat pe 30 de pacienti, Joseph P. [11] (2002) a constatat
ca pacientii cu calculi de 950 UH si care au suportat 7500 de
unde de soc fara fragmentare, ar trebui sa urmeze alte pro-
ceduri chirurgicale [11]. Mai recent, Pareek G. (2003), a core-
lat densitatea cu rata de ,stone-free”, intr-un studiu efectuat
pe 50 de pacienti, concluzionand ca 36% dintre pacientii cu
fragmente reziduale au avut o densitate medie de 2900 UH, in
comparatie cu media de 500 UH, care au avut-o ceilalti 74%
dintre pacientii ,stone-free” [12]. Cu toate acestea, ei nu au co-
relat densitatea calculului cu fragmentarea. Alti autori au ob-
servat ca 80% dintre pacientii cu calculi cu densitate <750 UH
au avut nevoie de trei sau mai putine sedinte de ESWL si 88%
dintre ei au fost ,stone-free” [13]. In schimb, dintre pacientii
cu calculi de >750 UH, 72% au necesitat trei sau mai multe
sedinte. Cel mai bun rezultat a fost la pacientii care au avut cal-
culi £1,1 cm si o densitate de >750 UH; 35% dintre ei au avut
nevoie de trei sau mai putine sedinte si rata ,stone-free” a fost
de 90%. La pacientii cu un calcul de >750 UH si diametrul >1,1
cm, 23 (77%) dintre ei au avut nevoie de trei sau mai multe
sedinte, iar rata ,stone-free” a fost de doar 60% [13].

Pacientii cu o densitate medie a calculilor >1000 UH au
avut de 10,5 ori mai multe sanse de a necesita trei sau mai
multe sedinte, decat pacientii cu densitati medii ale calculi-
lor <600 UH [14]. Prin urmare, pentru calculii de <1000 UH,
indiferent de dimensiune (<2 cm), ESWL ar trebui sa fie tra-
tamentul preferat. in cele din urm3, studiu dat deschide, de
asemenea, posibilitatea unui rezultat mai bun al ESWL pentru
calculii de >2,0 cm si <1000 UH [15].

Concluzii

Densitometria CT este o metoda neinvaziva si utilizarea
ei Tnainte de procedura de ESWL poate ajuta la determinarea
densitatii medii a calculului, care-i poate prezice fragilitatea,
prin urmare, rezultatul tratamentului. Acest fapt ar putea
ajuta la planificarea tratamentelor alternative la pacientii cu
un rezultat probabil nesatisfacator si la cresterea eficientei
ESWL, reducand, astfel, costul tratamentului si evitand proce-
durile inutile.
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the negative predictive value was 99% that a calculus would
predominantly be from calcium oxalate.

So far, few clinical trials have compared the in vivo density
of the calculi with the ESWL result. In a study performed on 30
patients, Joseph P. [11] (2002) found that in patients with 950
HU calculi, 7500 shock waves did not cause fragmentation,
therefore other surgical procedures should be considered
[11]. More recently, Pareek G. (2003) correlated the density
with the “stone-free” rate in a study of 50 patients, concluding
that 36% of patients with residual fragments had an average
density 2900 HU, compared to the mean of 500 HU in 74% of
the “stone-free” patients [12]. However, they did not correlate
the calculus density with fragmentation. Other authors noted
that 80% of patients with calculi with the density <750 HU
needed three or fewer ESWL sessions, and 88% were “stone-
free” [13]. In contrast, of patients with >750 HU calculi, 72%
required three or more sessions. The best result was in pa-
tients with calculi <1.1 cm and density >750 HU; 35% needed
three or fewer sessions, and the “stone-free” rate was 90%.
In patients with the calculus > 750 HU and diameter >1.1 cm,
23 (77%) needed three or more sessions, and the “stone-free”
rate was only 60% [13].

Patients with a mean calculi density > 1000 HU had 10.5
times more chances to be subjected to three or more sessions
than patients with the mean calculi density <600 HU [14].
Therefore, we recommend that for calculi <1000 HU, regard-
less of size (<2 cm), ESWL should be the treatment of choice.
Finally, this study also opens the possibility of a better ESWL
result for calculi >2.0 cm and < 1000HU [15].

Conclusions

The CT densitometry is a noninvasive method and its use
prior to ESWL can help determine the average calculus densi-
ty, which can predict the fragility, hence the treatment outco-
me. This could help plan alternative treatments for patients
with a potentially unsatisfactory outcome and increase ESWL
efficacy, thereby reducing treatment costs and avoid unneces-
sary procedures.
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