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Ce nu este cunoscut, deocamdata, la subiectul abordat

Litiaza renald este o maladie polietiologica, care se impu-
ne ca o problema sociala si financiara, cauzata de recidivele
ei multiple. Impactul maladiei poate fi diminuat prin trata-
mentul profilactic al pacientilor cu urolitiaza recidivanta.
Cunoasterea particularitatilor regionale ale componentei chi-
mice a calculilor renali este importanta pentru selectarea tac-
ticii de tratament. Structura componentei chimice a calculilor
urinari nu a fost, deocamdata, studiata in Republica Moldova.

Ipoteza de cercetare

Arealul geografic, sustinut de factori de mediu ambiant,
obiceiurile alimentare si stilul de viatd, ar putea influenta
componenta chimica a calculilor urinari.

Noutatea adusa literaturii stiintifice din domeniu

Cercetarea actuald este primul studiu al componentei
chimice a calculilor urinari recidivanti a populatiei Republi-
cii Moldova prin metoda chimiei umede si spectroscopiei in
infrarosu, cu transformata Fourier. A fost efectuata o estimare
mai exacta a componentei chimice a calculilor urinari in Re-
publica Moldova, inclusiv, in functie de varsta si pe sexe.

Rezumat

Introducere. Litiaza renald este o maladie polietiologica,
care se impune ca o problema sociala si financiara, cauzata de
recidivele ei multiple. Impactul maladiei poate fi diminuat prin
tratamentul profilactic al pacientilor cu urolitiaza recidivan-
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What is not known yet, about the topic

Nephrolithiasis is a polyetiologic disease, seen as a soci-
al and financial problem due to multiple recurrences. Impact
of the disease can be reduced by prophylactic treatment of
patients with recurrent urolithiasis. Knowledge of regional
peculiarities of the chemical composition of renal calculi is
important for the treatment strategy selection. Chemical com-
position of urinary calculi structure has not yet been studied
in the Republic of Moldova.

Research hypothesis

The geographic area, supported by environmental factors,
eating habits and lifestyle can influence the chemical composi-
tion structure of urinary calculi.

Article’s added novelty on this scientific topic

The current research is the first study of recurrent urina-
ry calculi chemical composition of the Moldovan population
using wet chemical methods and infrared spectroscopy with
Fourier transformant. There has been a more accurate esti-
mation of the chemical composition structure of urinary cal-
culi in the Republic of Moldova, inclusively, according to age
and sex.

Abstract
Introduction. Nephrolithiasis is a polyetiologic disease,
seen as a social and financial problem due to multiple recur-
rences. Impact of the disease can be reduced by prophylactic
treatment of patients with recurrent urolithiasis. Knowledge
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ta. Cunoasterea particularitatilor regionale ale componentei
chimice a calculilor renali este importanta pentru selectarea
tacticii de tratament. Scopul lucrarii a fost cercetarea compo-
nentei chimice a calculilor la pacienti cu urolitiaza recidivanta.

Material si metode. Au fost analizati 110 calculi renali
prin metoda chimicd dupa Hodgkinson, modificata, si prin
spectroscopie in infrarosu, cu transformata Fourier.

Rezultate. Cel mai frecvent, au fost determinati calculi
din oxalat de calciu; total - 43 (39,1%); whewellite - 27
(24,6%); weddelite - 16 (14,5%), urmati, dupa frecventa, de
cei compusi din acid uric - 28 (25,5%). Calculi din fosfati au
fost identificati In 23 (20,9%) de cazuri (fosfat de calciu - 9
(8,2%), struvita — 13 (11,8%), brushite - 1 (0,9%) cazuri. in 16
(14,5%) cazuri, au fost depistati calculi de compozitie mixta
(whewellite + carbonat apatita - 3 (2,7%), whitlockite + pro-
teind - 5 (4,5%), whewellite + acid uric - 4 (3,6%) cazuri). Alte
compozitii s-au intalnit rar.

Concluzii. Calculii renali din oxalat de calciu, acid uric si
cei micsti, din oxalat de calciu si acid uric, sunt cel mai frecvent
intalniti in Republica Moldova. Incidenta relativ inalta a cal-
culilor infectati (22,7%) argumenteaza necesitatea tratamen-
tului antibacterian adecvat in perioada pre- si postoperatorie.
Datele obtinute ar putea ajuta la tintirea tratamentului si la o
metafilaxie mai eficienta.

Cuvinte cheie: calculi, componenta chimica, urolitiaza re-
cidivanta, spectroscopie in infrarosu.

Introducere

Urolitiaza este una dintre cele mai raspandite patologii
urologice, care se caracterizeaza prin formarea calculilor in
tractul urinar si reprezinta o problema medicala mondialg, ca-
uzata de morbiditatea si recurenta inalta.

Incidenta urolitiazei a crescut in mod constant in majorita-
tea tarilor pe parcursul ultimilor decentii, iar colica renala este,
la moment, cea mai frecventa cauza a spitalizarii de urgenta
in stationar [1]. in Republica Moldova, de asemenea, se ates-
ta cresterea incidentei si prevalentei urolitiazei, care din anul
2005 si pana in prezent, se afla pe primul loc 1n structura ma-
ladiilor din clinicile urologice, 1asand in urma patologiile infla-
matorii si adenomul de prostatd [2-4]. In Republica Moldova,
prevalenta urolitiazei este de circa 10% din populatia tarii [5].

in tirile industrial dezvoltate, incidenta urolitiazei a cres-
cut semnificativ pe parcursul ultimelor decenii [6]. In 1995, in
Statele Unite ale Americii, cheltuielile totale pentru urolitiaza
au fost estimate la 1,83 miliarde de dolari [7]. Cheltuielile pen-
tru tratamentul urolitiazei au crescut intre anii 1994 si 2000
cu 50% [7]. In Germania, cheltuielile anuale pentru tratamen-
tul urolitiazei au depasit 1,5 miliarde de euro [8].

Fiind o patologie polietiologica si multifactoriala, dezvol-
tarea urolitiazei depinde de factori de risc specifici, care sunt
asociati cu o probabilitate crescutd de formare a unui calcul
urinar. Cu o dominare masculina, riscul pe parcursul vietii de
a deveni un pacient litiazic este de aproximativ 10% [9, 10].

Multipli factori, care includ schimbari in dieta si stil de via-
ta, cresterea incidentei obezitatii si diabetului zaharat, migra-
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of regional peculiarities of the chemical composition of re-
nal calculi is important for the treatment strategy selection.
Chemical composition of urinary calculi structure has not yet
been studied in the Republic of Moldova.

Material and methods. One hundred and ten kidney cal-
culi were analyzed using chemically modified method by Hodg-
kinson and infrared spectroscopy with Fourier transformant.

Results. The most commonly calcium oxalate calculi (to-
tal - 43 (39.1%); whewellites — 27 (24.6%); weddelites - 16
(14.5%)) were determined, being followed in frequency by
uric acid - 28 (25.5%). Calculi phosphates have been identi-
fied in 23 (20.9%) cases (calcium phosphate - 9 (8.2%), stru-
vites - 13 (11.8%), the brushitis - 1 (0.9%) patients). In 16
(14.5%) cases calculi of mixed composition (whewellites + ap-
atite carbonate - 3 (2.7%), whitlockites + protein - 5 (4.5%),
whewellites + uric acid - 4 (3.6%) patients) were detected.
Other calculi types were rarely found.

Conclusions. Kidney calculi from calcium oxalate, uric
acid and calcium oxalate and uric acid mixed calculi are the
most frequently found in Moldova. Relatively high incidence
of infected calculi (22.7%) justifies the necessity of appropri-
ate antibacterial therapy in the pre- and postoperative period.
The obtained data could help at treatment precision and ef-
ficient metaphylaxis.

Key words: chemical composition, recurrent urolithiasis,
infrared spectroscopy.

Introduction

Urolithiasis is one of the most common urological diseases,
which is characterized by the formation of calculi in the uri-
nary tract and is a global health problem due to its high mor-
bidity and recurrence.

The incidence of urolithiasis has increased steadily in the
majority of countries over the last decades and the renal colic
is currently the most common cause of emergency hospital-
ization [1]. In the Republic of Moldova the incidence increases
and prevalence of urolithiasis are also attested, which from
2005 up to the present are on first place concerning the struc-
ture of diseases in urological clinics, leaving aside inflamma-
tory pathologies and prostate adenoma [2-4]. Urolithiasis
prevalence is about 10% of the country population (National
Clinical Protocol, 2009) [5].

In industrialized countries, the incidence of urolithiasis
has increased significantly over the last decades [6]. In 1995,
in the United States of America the total expenses for uroli-
thiasis were estimated at 1.83 billion dollars [7]. The expenses
for the treatment of urolithiasis increased between the years
1994 and 2000 by 50% [7]. In Germany, the annual expenses
for the treatment of urolithiasis exceeded 1.5 billion euros [8].

Being a polyetiologic and multifactorial pathology, the de-
velopment of urolithiasis depends on the specific risk factors
that are associated with an increased probability of forming a
urinary calculus. With a male dominance, the lifetime risk of
becoming a lithiasic patient is approximately 10% [9, 10].

Multiple factors, including changes in diet and lifestyle,



rea populatiei din zone mai racoroase rurale In zone mai calde
urbane si, posibil, incdlzirea globald, pot contribui la cresterea
incidentei urolitiazei [11, 12].

Cu toate acestea, existd o mare variabilitate In gravitatea
maladiei date: unii pacienti sunt afectati de calculi cu o recu-
renta 1naltd, iar altii produc doar o singurd piatra in timpul
vietii. Dintre pacientii care se adreseaza primar cu urolitiaza,
aproximativ 30-50% vor forma un al doilea calcul In urmatorii
5 ani, si 100% - in urmatorii 25 de ani [13-15]. Pentru pacientii
cu urolitiaza recidivanta (la momentul adresarii), rata recuren-
tei este de aproximativ 75% In urmatorii 5 ani [16].

Odata ce o persoana s-a prezentat cu un calcul, o identifica-
re corespunzatoare a factorilor de risc ar putea fi utilda pentru
tratamentul preventiv al recurentelor, indeosebi la pacienti cu
forme mai complexe si severe ale patologiei.

Exista factori de risc ai urolitiazei care nu pot fi modificati;
acestia sunt: sexul, varsta, bolile tractului gastrointestinal, care
afecteaza balanta lichidelor si electrolitilor, diferite patologii
genetice si congenitale urologice (de ex., rinichiul medular
spongios sau rinichiul in potcoava). Alte patologii endocrine,
in special dereglarile in metabolismul fosforului si calciului, ca
hiperparatiroidismul primar, pot fi corijate si tratate [17].

Factorii independenti de risc, ce pot mari sansa recuren-
tei cu 10% pe an sunt: recidive multiple In anamneza, nivelul
crescut al fosfatazei alcaline, localizarea calculului in calicele
inferioare, comparativ cu localizarea bazinetala, litiaza multi-
pla, calculi cu dimensiuni mai mari de 20 mm, varsta tanara
[9, 10].

Metoda de tratament chirurgical a urolitiazei, aplicatd an-
terior, de asemenea, poate influenta riscul recurentei maladiei
si, la momentul actual, acest indicator este in cercetare [18].
Rata de recidivare este, probabil, mai mare dupa ESWL [19],
care nu este lipsitd de efecte secundare [20]. Mai mult decat
atat, pacientii cu fragmente restante de calculi in rinichi, au un
risc mai mare de recurenta [12, 21, 22].

Exista mai multe aspecte medicale care argumenteaza im-
portanta tratamentului medicamentos anti-recidivant in uro-
litiaza. Dintre toti formatorii de calculi de calciu recidivanti,
20% dintre pacienti dezvolta, in consecinta, insuficienta rena-
1a [23]. Urolitiaza creste riscul de hipertensiune arteriala [24,
25]. Calculii renali infectati, in prezenta unor comorbiditati
(dereglare severa a pasajului urinar, diabet zaharat), se pot
complica cu urosepsis in 8,5% din cazuri si 1n alte 0,2% din
cazuri duc la deces. In afard de argumentele medicale pentru
tratamentul anti-recidivant, un rol important il joaca perspec-
tiva economica in dezvoltarea strategiilor terapeutice.

Din aceste observatii, devine evident faptul ca identificarea
factorilor de risc trebuie sa fie individualizata, iar masurile de
prevenire a recurentei maladiei — adaptate la riscul asumat de
catre pacient; necesitatea acestor masuri, fara indoiald, este
tot atat de importants, ca si tratamentul chirurgical al uroli-
tiazei [13-15].

Un indicator de baza in alegerea managementului anti-
recidivant al urolitiazei este componenta chimica a calculilor
urinari. Incidenta diferitor tipuri chimice ale calculilor urinari
depinde de factori geografici, ambianti, socio-economici, pre-
cum si de prezenta infectiei urinare si a dereglarilor cronice a

Componenta chimicd a calculilor renali

increasing prevalence of obesity and diabetes, population mi-
gration from cool rural areas towards warmer urban areas,
and possibly global warming may contribute to the increased
incidence of urolithiasis [11, 12].

However, there is great variability in the severity of the dis-
ease, and although some patients are affected by calculi with
a high recurrence, the others produce only one stone in life.
Among the patients who primarily address with urolithiasis,
approximately 30-50% will form a second calculus in the next
5 years, and 100% if the surveillance period is of 25 years [13-
15]. For patients with recurrent urolithiasis (when address-
ing), the recurrence rate is about 75% in the next 5 years [16].

Once a person has presented with a calculus, a proper
analysis of the risk factors could be useful as a guide for the
future risk and could serve as a basis for preventive treatment
of recurrences, especially in patients with more complex and
severe pathology forms.

There are urolithiasis risk factors that cannot be modified;
they are: sex, age, diseases of the gastrointestinal tract, which
affect the fluid and electrolytes’ balance, various genetic and
congenital urologic diseases, as medullary spongy kidney, or
kidneys in a horseshoe. Other endocrine pathologies, especial-
ly phosphorus and calcium metabolism disorders, as primary
hyperparathyroidism, can be corrected and treated [17].

Other independent risk factors that can increase the chance
of recurrence by 10% per year are: multiple recurrences in an-
amnesis, increased level of alkaline phosphatase, the location
calculation in inferior calix compared with the basin location,
calculi with greater dimensions more than 20 mm, young age
[9, 10].

Surgical treatment method of urolithiasis previously ap-
plied can also influence the risk of disease recurrence, and
this index is currently in research [18]. The recurrence rate is
probably higher after ESWL [19], and ESWL is not without side
effects [20]. Moreover, patients with kidney calculi remaining
fragments have a higher risk of recurrence [12, 21, 22].

There are several medical issues that argument the impor-
tance of drug anti-recurrent treatment in urolithiasis. Of all
recurrent calcium calculi producers, 20% of patients develop
in consequence, renal insufficiency [23]. Urolithiasis increases
the risk of arterial hypertension [24, 25]. Kidney infected cal-
culi, in the presence of some comorbidities (severe disorder of
the urinary passage, diabetes), can be complicated by urosep-
sis in 8.5% of cases, and in 0.2% lead to death. Besides medi-
cal arguments concerning the anti-recurrent treatment, an im-
portant role has the economic perspective in the development
of therapeutic strategies.

From these observations, it is clear that the search of risk
factors should be individualized and the measures to prevent
recurrence of the disease adapted to the risk assumed by the
patient and the need for these measures, undoubtedly, is as
important, as the surgical treatment of urolithiasis [13-15].

A base index choosing anti-recurrent management of uro-
lithiasis is the chemical composition of urinary calculi. The in-
cidence of urinary calculi different chemical types of depends
on geographical factors, the environment, socio-economic, and
the presence of urinary infection and chronic disorders of the
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pasajului urinar [27]. Importanta analizei chimice a calculilor
urinari nu poate fi supraestimata. Cunoasterea componentei
chimice a calculilor urinari este importanta atat in manage-
mentul medico-chirurgical, cat si pentru intelegerea mai apro-
fundata a proceselor fizico-chimice, care stau la baza forma-
rii lor. De exemplu, whewellite si carbonit-apatita sunt foarte
dure, cea ce determina esecul tratamentului prin litotritie
extracorporal3, iar struvita indica la calculi cauzati de infectia
bacteriana. Cunoasterea acestor detalii ar putea ajuta in pre-
venirea si reducerea riscului de prevalenta si recurenta a uro-
litiazei de cauza respectiva [9, 10].

La cunostinta noastra, particularitatea componentei chimi-
ce a calculilor urinari in Republica Moldova nu a fost, deocam-
data, estimata si raportata in literatura. Drept urmare, scopul
lucrarii a fost cercetarea componentei chimice a calculilor la
pacienti cu urolitiaza recidivanta.

Material si metode

Studiul a fost realizat 1n Clinica de urologie a Spitalului Cli-
nic Republican, Catedra de urologie si nefrologie chirurgicala a
USMF ,Nicolae Testemitanu”. Protocolul de cercetare a fost avi-
zat pozitiv de catre Comitetul de Etica al Cercetdrii al [P USMF
,Nicolae Testemitanu” (proces verbal nr. 45 din 09.04.2013).
Toti participantii la studiu au dat consimtamantul informat in
forma scrisa.

Au fost analizati 110 calculi renali si ureterali, obtinuti
dupa interventii chirurgicale la pacienti cu urolitiaza. Parame-
trii necesari au fost Inregistrati intr-un formular tipizat, dupa
care - numerizati intr-o baza de date electronica.

Calculii urinari au fost spalati cu apa distilata pentru inla-
turarea detritus-ului si a ramasitelor de sange, ulterior fiind
complet uscati cu hartie de filtru. Calculii au fost zdrobiti pana
la pulbere fing, care, ulterior, a fost analizata chimic. Pentru
aprecierea componentei chimice a calculilor, a fost folosita
metoda chimica conform protocolului descris de Gh. Nuta si C.
Busneag [28] (metoda calitativa Hodgkinson, modificata [29])
si prin spectroscopie in infrarosu cu transformata Fourier (in
colaborare cu Institutul de chimie al ASM).

Rezultatele studiului sunt prezentate sub forma de valori
absolute si relative. Pentru prelucrare statistica a fost utilizat
softul Epi InfoTM, version 7 (Center for Disease Control and Pre-
vention, Atlanta, GA, United States of America).

Rezultate

Datele demografice ale pacientilor cu urolitiaza sunt pre-
zentate in Tabelul 1, iar spectrul comorbiditatilor este reflec-
tat in Tabelul 2.

Varsta medie a pacientilor cu urolitiazd a constituit
49,7+13,9 ani (extreme, 18 si 78 de ani). Doar o mica parte
dintre pacientii investigati au avut varsta de 18-30 de ani (12
persoane, 10,9% din pacienti). Majoritatea pacientilor inves-
tigati au avut de la 31 pana la 60 de ani - 74 (67,3%) de per-
soane. Numarul pacientilor in varsta de peste 60 de ani a fost
relativ mic - 13 (21,8%). Dintre cei 110 pacienti evaluati, 77
(70%) au fost de gen feminin.

Litiaza urinara pe dreapta a fost diagnosticata la 65
(59,1%) de pacienti, litiaza urinara pe stanga - la 40 (36,4%)
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urinary passage [27]. The importance of chemical analysis of
urinary calculi cannot be overestimated. To know the chemi-
cal composition of urinary calculi is important both in medical
surgical management (whewellite and carbonate apatite are
very tough, that predict treatment failure through extracorpo-
real lithotripsy, struvite - calculi caused by bacterial infection)
and for a deeper understanding of physical chemical process-
es, that stand for basic calculus formation. This information
can help in providing recommendations and suggestions for
patients and people as urolithiasis prevention measures re-
ducing the risk of prevalence and recurrence in the respective
region [9, 10].

So far, information about the characteristics of the chemi-
cal composition of urinary calculi in the Republic of Moldova
is missing. Therefore, the aim of the study was to research the
chemical composition of calculi in patients with recurrent
urolithiasis.

Material and methods

The study was realized in the Urology Clinic of the Republi-
can Clinical Hospital, Chair of urology and surgical nephrology,
Nicolae Testemitanu SMPhU. The study protocol was approved
by the Research Ethics Committee of the Nicolae Testemitanu
SUMPh (minutes no. 45, meeting from 09.04.2013). From all
the participants of the study written informed consent was
obtained.

There were analyzed 110 renal and ureteral calculi ob-
tained after surgery in patients with urolithiasis. Clinical data
of patients with urolithiasis were collected according to stan-
dardized questionnaire, structured in an electronic format.

The urinary calculi were washed with distilled water to re-
move detritus and blood remnants, subsequently completely
dried using filter paper. The stones were cut and ground to
a fine powder, which was later analyzed chemically. In order
to assess the chemical composition of the calculi chemical
methods were used according to the protocol described by Gh.
Nuta and C. Busneag [28] (qualitative modified method after
Hodgkinson [29]) and using infrared spectroscopy with Fou-
rier transformant (in collaboration with Chemistry Institute of
Academy of Science of Moldova).

The results are presented as absolute and relative values.
For statistical processing Epi-InfoTM version 7 software was
used (Center for Disease Control and Prevention, Atlanta, GA,
United States of America).

Results

The demographic data of patients with urolithiasis are
shown in Table 1, and comorbidities are shown in Table 2.

The average age of patients with urolithiasis was 49.7+13.9
years and ranged between 18 and 78 years. The minority of pa-
tients investigated were aged 18-30 years (12 people, 10.9%
patients). The majority of investigated patients were from 31
to 60 years - 74 people (67.3%). The number of patients aged
over 60 years was relatively small and constituted 13 (21.8%).
Out of 110 evaluated patients, 77 (70%) were female and 33
(30%) were male.

Right kidney lithiasis was diagnosed in 65 (59.1%) pa-



Tabelul 1
Datele demografice ale pacientilor cu urolitiaza

Componenta chimicd a calculilor renali

Table 1
Demographic data of patients with urolithiasis

Indicatori Pacienti (n=110) Index Patients (n=110)
Varsta, ani’ 49,7 (20,3-71,5) Age’ 49.7 (20.3-71.5)
Grupuri de varsta: Age group:

18-30 ani, n (%) 12 (10,9%) 18-30 years, n (%) 12 (10.9%)
31-60 ani, n (%) 74 (67,3%) 31-60 years, n (%) 74 (67.3%)

260 ani, n (%) 24 (21,8%) 260 years, n (%) 24 (21.8%)

Repartizare pe sexe:
Barbati, n (%)

Femei, n (%)

33 (30,0%)
77 (70,0%)
Resedinta:

Rural, n (%)
Urbani, n (%)
Zona geografica:
Nord, n (%)
Centru, n (%)
Sud, n (%)
Tratament aplicat:
ESWLY, n (%)

Pielolitotomie, n (%)

63 (57,3%)
47 (42,7%)

39 (35,5%)
48 (43,6%)
23 (20,9%)

42 (38,2%)
46 (41,8%)
Ureteroscopie, n (%) 22 (20,0%)
Patologii concomitente:

Pielonefrita cronica, n (%) 40 (36,3%)
15 (13,6%)
25 (22,7%)
12 (10,9%)
24 (21,8%

31 (28,2%)

in acutizare, n (%)

latenta, n (%)

Diabet zaharat, n (%)

Obezitate (BMI¥>30), n (%)
Patologii cardiovasculare, n (%)
Statut urologic:

Anomalii, n (%) 14 (12,7%)
Rinichi unic, n (%) 2 (1,8%)

nr. de calculi:

unul, n (%) 102 (92,7%)
doi, n (%) 7 (6,4%)
>2,n (%) 1 (0,9%)
Localizarea calculului:
pe stinga, n (%) 40 (36,4%)
pe dreapta, n (%) 65 (59,1%)
bilateral, n (%) 5 (4,5%)

Notd: *- datele sunt prezentate drept medie si interval de confidenta de 95%;
#- litotritie extracorporald (l. engl.: Extracorporal Shock Wave Lithotripsy);
§- indexul masei corporale (1. engl.: Body Mass Index).

de pacienti si litiaza bilaterald - in 5 (4,5%) cazuri. In majori-
tatea covarsitoare a cazurilor (92,7%), la pacienti a fost dia-
gnosticat si inldturat doar un singur calcul.

Pacientii inclusi in studiu au beneficiat de diferite metode
de tratament (Tabelul 1). Majoritatea au fost tratati prin pie-
lolitotomie - 46 (41,8%); restul interventiilor au inclus: ESWL

Gender:

Males, n (%)
Females, n (%)
Rural/Urban:
Rural, n (%)
Urban, n (%)
Geographical area:
North, n (%)
Centre, n (%)
South, n (%)
Applied treatment:
ESWLY, n (%)
Pyelolithotomy, n (%)

33 (30.0%)
77 (70.0%)

63 (57.3%)
47 (42.7%)

39 (35.5%)
48 (43.6%)
23 (20.9%)

42 (38.2%)
46 (41.8%)
Uretheroscopy, n (%) 22 (20.0%)
Concomitant pathologies:
Chronic pyelonephritis, n (%) 40 (36.3%)
15 (13.6%)
25 (22.7%)
12 (10.9%)
24 (21.8%

31 (28.2%)

acute exacerbation, n (%)

latency, n (%)

Diabetes mellitus, n (%)

Obesity (BMI¥>30), n (%)
Cardiovascular pathologies, n (%)
Urologic status:

Anomalies, n (%) 14 (12.7%)
Unique kidney, n (%) 2 (1.8%)

no. of calculi:

one, n (%) 102 (92.7%)
two, n (%) 7 (6.4%)
>2,n (%) 1 (0.9%)

Calculus location:
left, n (%)

right, n (%)
bilateral, n (%)

40 (36.4%)
65 (59.1%)
5 (4.5%)

Note: *- data are presented as average values and a confidence interval of
95%; #- Extracorporeal Shock Wave Lithotripsy; - Body Mass Index.

tients, the left kidney lithiasis - 40 (36.4%) patients and bila-
teral lithiasis - only in 5 (4.5%) cases (Table 1). In most cases
in patients only one calculus was diagnosed and removed
(92.7%).

The patients included in the study were administered dif-
ferent methods of treatment (Table 1). Most patients were
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- 42 (38,2%) de pacienti, ureteroscopie - 22 (20,0%) de pa-
cienti.

Distributia pacientilor conform zonelor geografice ale Re-
publicii Moldova a fost urmatoarea: 39 (35,5%) de pacienti
au fost din nordul Republicii, 48 (43,6%) - din centru si 23
(20,9%) - din sudul Republicii. Locuitorii rurali au fost 63
(57,3%), urbani - 47 (42,7%) de pacienti.

Din patologii concomitente, pielonefrita cronica a fost dia-
gnosticata la 40 (36,3%) dintre pacienti, diabetul zaharat - la
12 (10,9%), obezitatea - la 24 (21,8%), patologii ale sistemu-
lui cardio-vascular - la 31 (28,2%) dintre pacienti.

Anomalii ale sistemului urinar (bazinet si/sau ureter du-
blat, sindrom Froley etc.) au fost depistate la 14 (12,7%) paci-
enti cu urolitaza. Rinichi unic a fost 1a 2 (1,8%) pacienti.

Cel mai frecvent, au fost determinati calculi din oxalat de
calciu - 1n 43 (39,1%) de cazuri, dintre care, formati din oxalat
de calciu monohidrat (whewellite) - in 27 (24,6%) de cazuri si
din oxalat de calciu dihidrat (weddelite) - in 16 (14,5%) cazuri
(Tabelul 2). Calculi din acid uric au fost depistati in 28 (25,5%)
de cazuri. Calculi fosfati au fost identificati in 23 (20,9%) de
cazuri, fiind formati din hidroxilapatita in 9 (8,2%) cazuri, din
magneziu-amoniac-fosfat (struvitda) - in 13 (11,8%) cazuri si
brushite - in 1 (0,9%) cazuri.

In 16 (14,5%) dintre cazuri au fost depistati calculi de com-
pozitie mixtd, care au continut whewellite si carbonat-apatita
- 3 (2,7%) cazuri; whitlockite si proteina - 5 (4,5%) cazuri,
whewellite si acid uric - 4 (3,6%) cazuri. Alte tipuri de calculi
micsti s-au intalnit rar (Tabelul 2).

Tabelul 2
Componenta chimica a calculilor urinari in functie
de tipul de formare

Tipul de formare Componenta chimica

a calculilor n (%) a calculilor n (%)
Calciu oxalic 43(39,1%)  whewellite 27 (24,6%)
weddelite 16 (14,5%)
Fosfatic 23 (20,9%) hidroxilapatita 9 (8,2%)
struviti 13 (11,8%)
brushita 1(0,9%)
Uric 28 (25,5%)  acid uric 28 (25,5%)
Mixt 16 (14,5%)  whewellite + 3(2,7%)
carbonat-apatita
whitlokite + proteina 5(4,5%)
whewellite + struvita 4 (3,6%)
whewellite + acid uric 4 (3,6%)
Total 110 (100%) 110 (100%)
Discutii

Determinarea componentei chimice a calculilor urinari
este o parte importanta In managementul pacientilor cu uro-
litiaza. Sunt cunoscute mai multe metode de determinare a
componentei chimice a calculilor urinari. Schneider si coaut.
(1977) [30] au comparat metodele chimica, difractia cu raze
Roentgen, spectroscopia In infrarosu si procedurile termo-
analitice In determinarea compozitiei calculilor urinari si au
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treated using pyelolithotomiy - 46 (41.8%). The rest of inter-
ventions included: ESWL 42 (38.2%) patients, uretheroscopy
- 22 (20.0%) patients.

Patient distribution according to geographical areas was
the following: 39 (35.5%) patients were from the North of
the Republic, 48 (43.6%) - from the Center, and 23 (20.9%)
from the South of the Republic. Rural dwellers constituted 63
(57.3%), urban - 47 (42.7%) patients.

The concomitant pathologies, chronic pyelonephritis was
diagnosed in 40 (36.3%) patients, diabetes - 12 (10.9%), obe-
sity - 24 (21.8%), diseases of the cardiovascular system - in
31 (28.2%) patients.

Abnormalities of the urinary system (pelvis and/or
doubled ureter, Froley syndrome etc.) were detected in 14
(12.7%) patients with urolithiasis. Unique kidney was found
in 2 (1.8%) patients.

The most commonly were determined calcium oxalate cal-
culi - in 43 (39.1%) cases, formed from monohydrate calcium
oxalate (whewellite) in 27 (24.6%) and dehydrate calcium oxa-
late (weddelite) in 16 (14.5%) cases (Table 2). Calculi from uric
acid were detected in 28 (25.5%) cases. Phosphate calculi have
been identified in 23 (20.9%) cases, being formed from hydrox-
ylapatite in 9 (8.2%) cases, from ammonia-magnesium-phos-
phate (struvite) 13 (11.8%) cases, the brush - 1 (0.9%) cases.

In 16 (14.5%) cases calculi of mixed composition were de-
tected, which contained whewellite and apatite-carbonate -
3 (2.7%) cases, whitlockite and protein - 5 (4.5%) cases, and
acid whewellite uric acid - 4 (3.6%) patients. Other types of
mixed calculi were rarely found (Table 2).

Table 2
Chemical composition of urinary calculi depending
on the type of formation

Calculi chemical com-
position

Type of calculi

0,
formation n (%)

n (%)

Oxalic calcium 43 (39.1%) whewellite 27 (24.6%)

weddelite 16 (14.5%)
Phosphatic 23(20.9%) hydroxylapatitis 9 (8.2%)
struvites 13 (11.8%)
brushitis 1(0.9%)
Uric 28 (2.5%) uric acid 28 (25.5%)
Mixt 16 (14.5%) whewellite + apatite 3(2.7%)
carbonite
whitlokite + protein 5 (4.5%)
whewellite + struvitis 4 (3.6%)
whewellite + uricacid 4 (3.6%)
Total 110 (100%) 110 (100%)
Discussions

The analysis of chemical composition of urinary calculi is
an important part in the management of patients with uroli-
thiasis. There are several known methods for analyzing the
chemical composition of urinary calculi. Schneider and co-
authors [30] compared chemical, diffraction methods with X-
rays, infrared spectroscopy and thermoanalytic procedures in



conchis ci toate sunt suficient de exacte. in Republica Moldo-
va, pentru determinarea compozitiei chimice a calculilor uri-
nari sunt disponibile metoda chimica umeda si spectroscopia
in infrarosu, cu transformata Fourier.

In studiul efectuat, a fost demonstrati o prevalenti majora
a urolitiazei la pacientii grupului de varsta cuprins intre 30 si
60 de ani (67,3%), cea ce corespunde datelor raportate de alti
autori [7, 8, 11-13, 31]; de asemenea, a fost constatat ca uroli-
tiaza afecteaza in 93,8% dintre cazuri persoane cu varsta de la
20 pana la 65 de ani, care este profesional activ.

Prevalenta calculilor urinari, constatatd in studiul actual,
a fost de doua ori mai mare la femei (70%), comparativ cu
barbatii (30%), fapt ce contrazice indicatorii similari de pre-
valenta a urolitiazei, raportati de Pearle si coaut. (2005) [7],
sau de Stamatelou si coaut. (2003) [32], unde repartizarea pe
sexe a avut un raport de 2-3:1, In favoarea barbatilor. Deoare-
ce toti pacientii din studiu au necesitat tratament in stationar
din cauza prezentei formelor de urolitiaza complicatd, date-
le obtinute coincid cu datele raportate de Sammon si coaut.
(2013) [26], care au studiat urolitiaza infectata. Desi majori-
tatea pacientilor cu urolitiaza simptomatica au fost barbati,
femeile au prezentat urolitiaza asociata cu infectia de doua ori
mai des, cu o incidenta anuala de 22,3 vs. 10,2 la 100.000 fe-
mei si, respectiv, barbati [26]. Studiile in care a fost comparata
prevalenta compozitiei chimice a calculilor urinari intre sexe,
de asemenea confirma datele obtinute In cercetarea de fata
[33]. In special, s-a demonstrat c4, calculii renali infectiosi din
struvitd (magneziu-amoniac-fosfat) sunt mult mai frecvent in-
talniti la femei decat la barbati [33].

Colectarea minutioasa a anamnezei poate identifica fac-
tori de risc care determina un anumit tip de urolitiaza. De
exempluy, infectiile urinare recurente pot sugera prezenta cal-
culilor urinari din struvita [34]. De asemenea, a fost demon-
strat faptul ca sindromul metabolic, care se caracterizeaza
prin dislipidemie, rezistenta la insuling, hipertensiune arte-
riald si obezitate abdominald, este asociat cu urolitiaza aci-
do-urica, ca rezultat al deregldrii amoniogenezei renale [35].

Folosirea diureticilor tiazide cauzeaza hipopotasemie si
acidoza intracelulard, care, la randul lor, induc hipocitraturie.
Citratul este un inhibitor al formarii calculilor din calciu, iar
hipocitraturia duce la scaderea activitatii inhibitoare a urinei
sila cresterea riscului de formare a calculilor urinari. Acetazo-
lamida, un inhibitor al carbanhidrazei, alcalinizeaza urina si
induce hipocitraturie. Triamterenul, indinavirul [36], efedrina
si guaifenazina [37], duc la formarea calculilor urinari ca re-
zultat al precipitarii metabolitilor acestor medicamente, care
sunt putin solubili In urina.

Componenta chimica a calculilor urinari in alte tari difera
de cea constatatd in Republica Moldova (Tabelul 3). Calciul a
fost elementul de baza al calculilor analizati. La majoritatea
pacientilor cu urolitiaza, au fost depistati calculi din oxalat de
calciu. Calculii urinari din oxalat de calciu sunt cei mai raspan-
diti dintre calculi In Statele Unite ale Americii (58,8%) [38], In
Marea Britanie (39%) [39]. In Romania, oxalatii (34,7%) sunt
pe locul doi dupa fosfati (38,4%). Trebuie de mentionat, ca in
studiul lui Gurau Gh. (2014), fosfatii de calciu nu sunt diferen-
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urinary calculi analysis and concluded that all these methods
are accurate in determining the chemical composition of kid-
ney calculi. The methods including wet chemistry and infrared
spectroscopy with Fourier transformant are available in the
Republic of Moldova.

In this study, was demonstrated the major predominance
of urolithiasis prevalence in patients from the age group be-
tween 30 and 60 years (67.3%), that corresponds to the data
obtained by other authors [7, 8, 11-13, 31] that urolithiasis
affects in 93.8% patients aged 20 to 65 years, active working
age group.

The prevalence of urinary calculi in the current study was
two times higher in women (70%) than men (30%), that con-
tradicts the prevalence indices of urolithiasis according to
sex, reported by Pearle et al. (2005) [7] and Stamatelou et al.
(2003) [32], where the prevalence ratio male/female is 2-3:1
with men major predominance. Considering that all patients
in the study required inpatient treatment because of the pres-
ence of urolithiasis complicated forms, the data coincides with
data reported by Sammon et al. (2013) [26], who studied in-
fected urolithiasis. Although most patients with symptomatic
urolithiasis are men, women present associated urolithiasis
with infection twice more often, with average annual inci-
dence of 22.3 per 100,000 compared with 10.2 per 100 000
population for men [26]. The studies where the prevalence of
urinary calculi chemical composition was compared between
sexes also confirm the demonstrated data in this research
[33]. Particularly it was demonstrated that, infectious kidney
calculi from struvite (magnesium-ammonia-phosphate) are
more common in women than in men [33].

Anamnesis thorough collection may reveal risk factors that
predispose certain type of urolithiasis development. Recur-
rent urinary infections in anamnesis may suggest the com-
position of urinary calculi from struvite [34]. It has also been
shown that the metabolic syndrome that is characterized by
dyslipidemia, insulin resistance, arterial hypertension, and
abdominal obesity, is associated with uric acid urolithiasis, as
aresult of the renal amoniogenesis disorder [35].

The use of thiazide diuretics cause hypopotassemia and
intracellular acidosis, which in turn lead to hypocitraturia.
Citrate is an inhibitor of calcium stone formation and hypoci-
traturia leads to decrease of urine inhibitory activity and to
increased risk of urinary calculi formation. Acetazolamide, a
carboanhydrase inhibitor (carbonic anhydrase) lead to urine
alkalinisation and hypocitraturia. Triamterene, indinavir [36],
ephedrine and guaiphenasine [37] lead to the formation of
urinary calculi as a result, of the metabolites precipitation of
these drugs that are poorly soluble in urine.

Chemical composition of urinary calculi in other countries
differ from ours (Table 3). Calcium was the basic substance
of analyzed calculi. In most patients with urolithiasis calcium
oxalate calculi were found. Urinary calcium oxalate calculi are
the most widespread calculi in the United States (58.8%) [38],
in UK (39%) [39]. In Romania oxalates (34.7%) are on sec-
ond place after phosphates (38.4%). It should be noted that



Renal calculi chemical composition

tiati de fosfatii amoniaco-magnezici (struviti), fiind luati in
calcul impreuna [31].

Tabelul 3
Componenta chimica a calculilor urinari in Republica Moldova,
comparativ cu alte tari

Componenta chimica Studiul UK[38] SUA[39] Romania*
actual [31]
Oxalat de calciu 39,1% 39% 58,8% 34,7%
Fosfat de calciu 9,1% 13% 8,9% 38,4%*
Urati 25,5% 8% 10,1% 25,6%
Struvita 11,8 15% 9,3% 27"
Cistina 0% 3% 0,7% 1,3%
Calciu oxalat + acid uric 3,6% - - ?
Calciu oxalat + fosfat 2,7% 14% 11,4% ?
Calciu oxalat + struvita 3,6% - - ?
Alte 4,5% 6% 0,8% ?
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in the study of Gurau Gh. (2014), calcium phosphates are not
distinguished from amonia-magnesium-phosphates (struvite)
being taken into account together [31].

Table 3
Comparison of chemical composition of urinary calculi in the
Republic of Moldova with other countries

Nota: * - date referitoare la incidenta compozitiei chimice a calculilor,
calculata in raport cu 90,2% calculi micsti; ¥ - nu a fost diferentiata struvita
din calculii din fosfati.

Urmatorii dupa frecventd, in Statele Unite ale Americii si
Marea Britanie, sunt calculii micsti, compusi din oxalat de cal-
ciu si fosfat de calciu (Tabelul 3) -11,4% si, respectiv, 14%.
In Romania, calculii de componentd mixtd au fost raportati in
90,2% dintre cazuri [31]. In studiul nostru, calculii de compo-
nenta mixta au fost depistati in 14,5% din cazuri. Formarea
calculilor din calciu poate fi asociata obiceiurilor alimentare,
prin consumul excesiv de lactate, promovat in aceste regiuni.

Calculii urinari din acid uric au reprezentat 10,1% in Sta-
tele Unite ale Americii si 16,8% - in Marea Britanie. in studiul
nostru, calculii din urati s-au depistat in 25,5% dintre cazuri,
practic, in proportie similara cu Romania - 25,6%. Trei factori,
considerati principalii responsabili de formarea calculilor
urati sunt:

(1) pH-ul urinar acid, persistent;

(2) hiperuricozuria;

(3) volumul urinar redus.

Putem presupune, ca obiceiurile alimentare, dieta bogata
in purine (carne si peste), cauzeaza hiperuricozuria. Volumul
urinar redus, de asemenea, este considerat ca un factor de risc
independent In aceasta regiune. Corectarea dietei si educatia
pacientilor, utilizand aceasta informatie, ar putea imbunatati
rezultatele masurilor de profilaxie primara si de prevenire a
recurentei urolitiazei.

in studiul nostru, calculii din cistini nu au fost depistati,
insa acestia au constituit 3% - in Marea Britanie, 0,7% - in
Statele Unite ale Americii si 1,3% - In Romania [31, 38, 39].

Calculii infectati, ce contin struvitd, au avut o prevalenta
sporita la pacientii suferinzi de urolitiaza in Republica Moldo-
va (15,4%); acestia sunt asociati cu infectia urinara sau pielo-
nefrita cronica, intalnita in 36,3% dintre cazuri, si cu alcalini-
zarea urinei, care, ulterior, induce precipitarea fosfatilor.

Studiul nostru a prezentat rezultate neraportate anterior,

Renal calculi composition Current UK[38] USA[39] Romania*
study [31]
Calcium oxalate 39.1% 39% 58.8% 34.7%
Calcium phosphate 9.1% 13% 8.9% 38.4%*"
Urates 25.5% 8% 10.1% 25.6%
Struvitis 11.8 15% 9.3% 2t
Cistine 0% 3% 0.7% 1.3%
Calcium oxalate + uric acid 3.6% - - ?

Calcium oxalate + phosphate 2.7% 14% 11.4% ?

Calcium oxalate + struvite 3.6% - - ?

Other 4.5% 6% 0.8% ?

Note: * - data referred to the incidence of calculi chemical composition cal-
culated related to the 90.2% mixed calculi; T~ struvite was not differentiated
from phosphate calculi.

The following according to frequency in the United States
and Great Britain are mixed stones, composed of calcium oxa-
late and calcium phosphate (Table 3) in 11.4% and 14%, re-
spectively. In Romania mixed composition calculi have been
reported in 90.2% of cases [31]. In the current study mixed
composition calculi were detected in 14.5% of cases.

Urinary calculi from uric acid were 10.1% in the USA and
16.8% in the UK. In the current study urate calculi were de-
tected in 25.5% of cases, practically the same prevalence -
25.6%, as in Romania. Three factors to be primarily respon-
sible for urate calculi are:

(1) persistent acid urinary pH;

(2) hyperuricosuria;

(3) reduced urinary volume.

We can assume that, eating habits, purine-rich diet - meat
and fish, cause hyperuricosuria. Reduced urinary volume is
also considered as an independent factor in this region. Diet
correction and patient education using this information could
improve results of primary prophylaxis and prevention of re-
current urolithiasis.

Cystine calculi were not detected in the current study, but
they constituted 3% in the UK, 0.7% in the USA and 1.3% in
Romania [31, 38, 39].

The data about the chemical composition of kidney calculi
evaluated in cases of urolithiasis Moldovan population showed
a relative predominance of infected calculi containing struvite
(15.4%). The study findings highlight factors of urinary calculi
formation from struvite, which are associated with urinary
infection or chronic pyelonephritis, found in 36.3% cases by
urinary alkalinization and subsequent precipitation of phos-
phates.

The present study demonstrates results that differ from all
the previous similar studies and highlights the need for more



care difera de studii similare precedente si evidentiaza nece-
sitatea efectudrii cercetarilor mai extinse. O cunoastere mai
exactd a compozitiei chimice a calculilor urinari la locuitorii
Republicii Moldova ar putea imbunatati managementul paci-
entilor cu urolitiaza recidivanta.

Concluzii

Calculii renali din oxalat de calciu, acid uric si cei micsti, din
oxalat de calciu si acid uric, sunt cel mai frecvent intalniti in
Republica Moldova. Incidenta relativ Tnaltd a calculilor infec-
tati (22,7%) argumenteaza necesitatea tratamentului antibac-
terian adecvat In perioada pre- si postoperatorie.

Luarea in consideratie a compozitiei chimice a calculilor
urinari, ai factorilor de risc caracteristici populatiei din Repu-
blica Moldova la elaborarea metodelor de profilaxie primara si
secundara, ar putea reduce incidenta crescuta a maladiei date
si reduce ratele de recurenta.

Ar fi recomandabil, ca analiza chimica a calculilor urinari
sa fie efectuata la fiecare pacient, suferind de urolitiaza.
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extensive research so the right incidence of urinary calculi
chemical composition will be presented to our beneficiaries
who, at the moment, have current information available only
for other countries. A more precise knowledge of the chemical
composition of urinary calculi will also improve the manage-
ment and outcomes of patients with recurrent urolithiasis.

Conclusions
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mixed (calcium oxalate and uric acid) are the most frequent
in Republic of Moldova. The high incidence of infected calculi
(22.7%) suggests the need of adequate antibacterial treat-
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recurrence in patients with recurrent urolithiasis.
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patients with urolithiasis.
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