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Rezumat

Sialolitiaza se caracterizeaza prin formarea
de concrementi in ductele excretoare ale glan-
delor salivare, fiind si cea mai frecventd pato-
logie a acestora. Scopul cercetirii a fost de a de-
termina modificdrile morfologice ale tesutului
glandelor salivare in sialolitiazd. Lotul de studiu
ainclus 148 pacienti cu sialolitiazd, investigati si
tratati in sectia de Chirurgie oro-maxilo-faciala
a IMSP Institutul Medicind de Urgenta din Mu-
nicipiul Chisindu. Bérbatii au constituit 58,1%,
iar femeile 41,9% (p<0,01). Varsta pacientilor
a fost cuprinsi intre 16-84 de ani, cu o medie
de 47,7 + 1,3 (95% CI: 45,2-50,2) ani (p=0,107).
In rezultatul cercetirii au fost stabilite un sir de
modificari morfologice, atét la nivel de paren-
chim glandular, cat si a componentei intersti-
tiale. Leziunile morfologice identificate au fost
distribuite in 8 categorii de indici predictivi:
dereglari circulatorii; procese alterativ-distro-
fice; proces inflamator, manifestat prin limfo-
citoza; plasmocitozd; granulocitozd; procese de
fibroblastoza; sclerogen-fibrozive si steatoza.
Rezultatele studiului morfopatologic denoti ca,
in sialolitiaza glandelor salivare se produc mo-
dificari morfologice grave, cauzate de procesele
inflamatorii si sclerogen-fibrozive cu implicatii
considerabile a componentelor structural-func-
tionale ale parenchimului glandular.

Cuvinte cheie: sialolitiazd, glanda sub-
mandibulard, leziuni morfologice, inflamatie

Introducere

Pentru prima data sialolitiaza a fost descrisd in
1896 de Kiittner, care a diferentiat-o de neoplasme si

a clasificat-o drept inflamatie benigna [4].
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Summary

Sialolithiasis is characterized by forma-
tion of concrements within the ducts of the
salivary glands, being one of the most fre-
quent pathology of those glands. The aim of
the study was to determine the morphologi-
cal changes of the salivary glands tissue in
sialolithiasis. The study group included 148
patients with sialolithiasis, examined and
treated in the Oro-maxillo-facial Surgery De-
partment of the MSPI Institute of Emergency
Medicine of Chisinau Municipality. The male
patients were represented by 58.1% and the
female ones by 41.9% (p<0.01). The age of
the patients varied between 16-84 year, with
a mean of 47.7 + 1.3 (95% CI: 45.2 - 50.2)
years, (p=0.107). As a result of the research a
series of morphological changes were estab-
lished, involving both the parenchymatous
and interstitial components. The identified
morphological lesions were distributed in 8
categories of predictive factors: circulatory
disorders; alterative-dystrophic processes;
inflammatory process, manifested by lym-
phocytosis; plasmacytosis; granulocytosis; fi-
broblastic reaction; sclerosis with fibrosis, and
steatosis. As a result of the histopathological
study, deep morphological changes, caused
by inflammation and sclerosis associated with
fibrosis, considerably involving the structural
and functional components of the glandular
parenchyma were established.

Key words: sialolithiasis, submandibular
gland, morphological lesions, inflammation
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Aceasta patologie se manifestd prin formarea
calculilor in ductele excretoare ale glandelor saliva-
re mari, precum si in parenchimul acestora [3, 15],
afectand toate categoriile de vérstd, insa preponde-
rent persoanele cu varsta cuprinsa intre 30-60 ani, cu
o pondere la adulti de cca 1,2% [8], mai rar intalnin-
du-se la copii [15].

Cel mai frecvent in sialolitiazd sunt implicate
glandele submandibulare, atingand o ratd a morbidi-
tatii de 80-95% [11, 14, 17], urmate de glandele pa-
rotidiene, cu o incidentd de 5-20%, pe cand glandele
sublingvale si cele salivare mici sunt afectate foarte
rar [11].

Conform surselor bibliografice de ultimi or4, in-
cidenta sialolitiazei este de 1 la 10 000 populatie [3].
Altii raporteaza o ratd de 2,9-5,5% la 100 000 popu-
latie [16], iar Nakhla M. (2022) [14], afirmd c& cca
0,01% din populatia Terrei este afectatd de sialoliti-
azd. Anual sunt diagnosticafi cu maladia data peste
60 milioane de oameni [1], fiind si cea mai frecventa
cauza a sialadenitei glandelor salivare mari [10], con-
stituind 30% din toate afectiunile glandulare [17].

Etiologia si patogeneza sialolitiazei sunt contro-
versate, insa, faptul lipsei unui nucleu organic in con-
crement, presupune o etiologie secundara a maladiei
[2, 5]. Compozitia chimicd a concrementilor, in ma-
joritatea cazurilor, include fosfat de calciu si cantitéti
minore de magneziu, carbonati, caliu si amoniac [2,
5,7,9, 13, 19, 20].

Pentru diagnosticul diferentiat al afectiunilor
glandelor salivare, medicina modernd, deopotrivé cu
metodele clinice, utilizeaza un sir de metode para-
clinice ca ecografia, radiografia conventionald, sia-
lografia, tomografia computerizata, rezonanta mag-
neticéd nucleara si sialendoscopia interventionala [3].

Aplicarea tratamentului multimodal printr-o
abordare complexa si combinativd a metodelor con-
servative de tratament cu cele moderne precum lito-
tripsia, sialendoscopia si interventiile endoscopico-
chirurgicale de ablatie a glandelor salivare mari au
demonstrat o eficacitate de peste 86% [3, 10].

Scopul lucrarii
Determinarea modificarilor morfologice ale tesu-
tului glandelor salivare in sialolitiaza.

Materiale si metode

Lotul de studiu a inclus 148 pacienti cu sialoliti-
azd, care au fost investigati si tratai in sectia de Chi-
rurgie oro-maxilo-faciala a IMSP Institutul Medicind
de Urgenta din Municipiul Chisinau.

Barbatii au constituit 86 (58,1%), iar femeile —
62 (41,9%), diferenta pe criteriul de sex fiind sem-
nificativa statistic (p<0,01). Varsta pacientilor a fost
cuprinsd intre 16-84 de ani, cu o medie de 47,7 £ 1,3
(95% CI: 45,2-50,2) ani (p=0,107).

Pentru determinarea modificarilor morfologice
au fost prelevate fragmente din tesutul glandelor sali-
vare mari, care timp de 12-24 ore au fost fixate in so-
lutie de formalina de 10%, iar ulterior pentru studiul

Introduction

For the first time sialolithiasis was described by
Kiittner in 1896, who differentiated it from neo-
plasms and classified it as a benign inflammation [4].

Sialolithiasis is manifested by formation of stones
in the excretory ducts of the large salivary glands, and
their parenchyma [3, 15], affecting all the age groups,
but mainly people aged between 30-60 years, with a
rate in adults of about 1.2% [8], being less common
in children [15].

The submandibular glands are the most frequent-
ly involved in sialolithiasis, reaching a morbidity rate
of 80-95% [11, 14, 17], being followed by the parotid
glands, with an incidence of 5-20%, while the sublin-
gual and small salivary glands are very rarely affected
[11].

According to the latest bibliographic sources, the
incidence of the sialolithiasis is 1 in 10 000 popula-
tion [3]. Others report a rate of 2.9-5.5% per 100 000
population [16], and Nakhla M. (2022) [14], states
that approximately 0.01% of the Earth population is
affected by sialolithiasis. Annually over 60 million
people are diagnosed with this disease [1], being
one of the most common cause of the large salivary
glands sialadenitis [10], constituting 30% of all the
salivary glands diseases [17].

The etiology and pathogenesis of the sialolithiasis
are controversial, however, the lack of an organic nucle-
us in the concrements supposes a secondary etiology
of the disease [2, 5]. The chemical composition of the
concrements, in the majority of cases, includes calcium
phosphate and minor amounts of magnesium, carbon-
ates, potassium and ammonia [2, 5,7, 9, 13, 19, 20].

For the differential diagnosis of the salivary
glands disorders, along with clinical methods of
examination, the modern medicine uses a range of
paraclinical methods such as ultrasound, conven-
tional radiography, sialography, computed tomogra-
phy, magnetic resonance imaging and interventional
sialendoscopy [3].

The application of multimodal treatment through
a complex and combined approach of conservative
treatment with modern methods such as lithotripsy,
sialendoscopy and endoscopic surgical ablation of
the large salivary glands have demonstrated an effec-
tiveness of over 86% [3, 10].

Aim of the study
To determine the morphological changes of the
salivary glands tissue in sialolithiasis.

Materials and methods

The study group included 148 patients with si-
alolithiasis, which were examined and treated in the
Oro-maxillo-facial Surgery Department of the MSPI
Institute of Emergency Medicine of Chisinau Mu-
nicipality.

The male patients constituted 86 (58.1%), and
the female ones — 62 (41.9%), the gender difference
being statistically significant (p<0.01). Patients” ages



histologic au fost selectate in mediu cite 5-7 probe
tisulare cu dimensiunile de (1,0 x 1,0 x 0,5 cm), cu
aplicarea procedeelor standard de fixare a materia-
lului biologic in vederea investigdrii histopatologice.
Fragmentele tisulare au fost deshidratate, degresate si
incluse in blocuri de parafind, iar ulterior sectionate
cu ajutorul microtomului manual MC-2 cu grosimea
de 3-4,5 . Piesele histologice au fost colorate cu he-
matoxilind-eozind (H-E) si Van Gieson (VG). Exami-
narea materialului biologic a fost efectuata in Sectia
Anatomie Patologicé Centralizata a IMSP IMC Insti-
tutul Mamei si Copilului din Chisinau, prin utilizarea
microscoapelor Nikon Labophot-2 si Carl Zeiss, Axi-
olab, oculare x10, obiectivele x2,5; x4;x10; x20; x40
si x100. Imaginile — Canon PowerShot A1000IS au
fost captate in format JPEG.

In vederea stabilirii caracterului leziunilor histo-
patologice, ce se produc la nivelul tesutului glandelor
salivare, au fost studiate 54 de obiecte, dupi sialoli-
tadenectomie, care au fost comparate cu probele gru-
pului de control.

Prelucrarea statisticd a rezultatelor a fost realizata
prin intermediul softurilor: Prism 4.0 for Windows
(GraphPad Software Inc.) si STATISTICA 7.0.61.0
En ale companiei StatSoft, Inc. (SUA), 2006.

Pentru variabilele cantitative a fost utilizata ana-
liza variationald si au fost calculate media aritmetica
(M), eroarea mediei aritmetice (m) si intervalul de
incredere (95% CI). In vederea determindrii distri-
buirii variabilelor a fost utilizat testul Kolmogorov-
Smirnov si ulterior in dependentd de modelul de
distributie au fost aplicate fie Criteriul Student (t), fie
testele U-Mann-Whitney sau testul Wilcoxon. Veri-
dicitatea rezultatelor a fost evaluata pozitiv in cazul
valorii p<0,05.

Rezultate si discutii

Localizarea calculilor a fost determinatd prepon-
derent in glandele submandibulare, constituind 146
(98,6%) cazuri, comparativ cu incidenta acestora in
glandele parotide, unde s-au inregistrat 2 (1,4%) ca-
zuri, diferenta fiind semnificativa statistic (p<0,001).

Pe criteriul lateralitatii, sialolitiaza a predominat
pe partea stangd, unde s-au atestat 84 (56,8%) cazuri,
iar pe dreapta — 64 (43,2%) cazuri, cu o diferentd
semnificativa statistic (p<0,05).

In rezultatul cercetarii histopatologice au fost
constatate modificiri complexe la diferite nivele
structurale, leziunile fiind diverse, cu caracter si dis-
tribuire eterogend, in mozaic.

In 10 cazuri, ceea ce a constituit 18,5%, a fost de-
terminata o colabare usoard sau moderatd a {esutului
glandular, septurile interlobulare fiind fine si laxe,
implicdnd de la 15-25% pana la 60-75% din suprafata
probei tisulare.

In zonele cu colabare usoard se evidentiau struc-
turi acinare, de dimensiuni reduse, cu lipocite solita-
re disperse sau aglomerdri macroveziculare. Refeaua
vasculard venoasa se caracteriza prin stazd accentu-
atd regional, iar pe unele specimene, la nivelul com-

ranged from 16-84 years, with a mean of 47.7 + 1.3
(95% CI: 45.2-50.2) years (p=0.107).

For determining the morphological changes, frag-
ments of the large salivary glands tissue were taken,
which for 12-24 hours were fixed in a 10% formalin
solution. Later for the histological study were selected
5-7 tissue samples with the dimensions of (1.0 x 1.0
x 0.5 cm), and standard procedures for fixation of
biological material in histopathological examination
were applied. The tissue fragments were dehydrated,
degreased and embedded in paraffin blocks, and later,
using a manual microtome MC-2 with a thickness
of 3-4.5 y, were sectioned. Histological samples were
stained with hematoxylin-eosin (H-E) and Van Gie-
son (VG). The examination of the biological material
was carried out in the Centralized Pathological Anat-
omy Department of the MSPI MCI Mother and Child
Institute from Chisinau, using Nikon Labophot-2 and
Carl Zeiss, Axiolab microscopes, x10 eyepieces, X2.5
objectives; x4; x10; x20; x40 and x100. Images — Can-
on PowerShot A1000IS were taken in JPEG format.

In order to establish the nature of the histopatho-
logical lesions that occur in the tissue of the salivary
glands 54 samples after sialolithadenectomy were
studied and were compared with the samples of the
control group.

The statistical processing of the results was car-
ried out using the following software: Prism 4.0 for
Windows (GraphPad Software Inc.) and STATIS-
TICS 7.0.61.0 En by StatSoft, Inc. (USA), 2006.

For the quantitative variables, variational analy-
sis was used. The arithmetic mean (M), the error of
the arithmetic mean (m) and the confidence inter-
val (95% CI) were calculated. In order to determine
the distribution of the variables, the Kolmogorov-
Smirnov test was used and later depending on the
distribution model, either Student’s Criterion (t),
U-Mann-Whitney tests or the Wilcoxon test were
applied. The veracity of the results was considered
positively for p<0.05.

Results and discussions

The location of the concrements was determined
predominantly in the submandibular glands, consti-
tuting 146 (98.6%) of cases and compared to their in-
cidence of 2 (1.4%) in the parotid gland, a statistically
significant difference (p<0.001) was established.

On the laterality criterion, in 84 (56.8%) of cases,
the sialolithiasis predominated on the left side, and
on the right side it was revealed in 64 (43.2%) cases,
with a statistically significant difference (p<0.05).

As aresult of the histopathological research, com-
plex changes at different structural levels were found,
the lesions being diverse, with a heterogeneous char-
acter and mosaic distribution.

In 10 cases, which constituted 18.5%, a slight or
moderate collapse of the glandular tissue was deter-
mined, the interlobular septa were thin and lax, in-
volving from 15-25% up to 60-75% of the surface of
the sample tissue.
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Fig. 1. (A) — Aspect microscopic de ansamblu a lobulilor in colabare usoard. 1) componentul acinar; 2) colabare focald acinara; 3) lipocite
solitare si sub forma de aglomerdri macroveziculare; 4) tromb parietal de fibrind a unui vas venos. (x30) Coloratie H-E; (B) — Aspect
microscopic de ansamblu a lobulilor in colabare usoard. 1) component acinar seros si mixt (—); 2) proces inflamator intralobular periductal; 3)
reactii sclerogene focare; 4) dilatari ale elementelor acinare. (x30) Coloratie H-E

Fig. 1. (A) — The microscopic appearance of the lobules in a slight collapse. 1) the acinar component; 2) focal acinar collapse; 3) solitary
and macrovesicular agglomerations of lipocytes; 4) parietal fibrin thrombus of a venous vessel. (x30) H-E staining; (B) — The microscopic
appearance of the lobules in a slight collapse. 1) serous and mixed acinar components (—); 2) inflammatory periductal intralobular process; 3)
focal sclerogenic reactions; 4) dilations of the acinar elements. (x30) H-E staining

Fig. 2. (A) — Aspect microscopic de ansamblu a segmentelor tubulo-acinare. 1) ducturi striate; 2) dilatari a tuburilor de intercalare; 3)
tumefierea serocitelor cu accentuarea componentei granulare. (x200) Coloratie H-E; (B) — Aspect microscopic de hipersecretie a serocitelor. 1)
vasculita proliferativa cu reactie fibroblasticd discretd perivasculara interstitiald; 2) acin glandular cu hipersecretie a serocitelor, aspect spumat
citoplasmatic (—). (x200) Coloratie H-E

Fig. 2. (A) — The microscopic appearance of the tubulo-acinar segments. 1) striated ducts; 2) dilations of the intercalation tubes; 3) swelling of
the cerocytes with emphasis on the granular component. (x200) H-E staining; (B) — Microscopic appearance of the cerocyte hypersecretion.
1) proliferative vasculitis with discrete interstitial perivascular fibroblastic reaction; 2) glandular acinus with hypersecretion of the cerocytes,

cytoplasmic foamy appearance (—). (x200) H-E staining

ponentei fibro-vasculo-neuro-ductale intralobulare,
au fost depistati trombi parietali in lumenul venelor
(Fig. 1. A).

Frecvent au fost constatate si modificéri ale com-
ponentei celulare mixte a acinilor glandulari, fiind
stabilite procese de colabare focala sau atrofia aces-
tora, precum si modificéri infiltrativ inflamatorii
polimorfocelulare periductale pe traiectul ducturilor
intralobulare, cu reactii sclerogene focale si dilatari
ale elementelor acinare (Fig. 1. B).

In unele portiuni, cu o structuri relativ norma-
1a a parenchimului glandular, frecvent am constatat

In the areas with slight collapse, small size aci-
nar structures, with scattered solitary lipocytes or
macrovesicular agglomerations, were determined.
The venous vascular network was characterized by
regional stasis, and in some specimens, at the level
of the intralobular fibro-vasculo-neuro-ductal com-
ponent, parietal thrombi, in the lumen of the veins,
were detected (Fig. 1. A).

Changes of the mixed cellular component of the
glandular acini, with processes of focal collapse or
their atrophy, as well as periductal polymorphocel-
lular inflammatory infiltrative changes, along the



dilatarea tuburilor de intercalare concomitentd cu
tumefierea serocitelor acinilor, accentuarea bazofild
a granulelor intracitoplasmatice si edematierea ne-
semnificativd sau moderata a interstitiului (Fig. 2. A).

Pe unele specimene au fost evidentiate vasculite
proliferative, de grad divers, asociate cu colabarea
celulelor acinare sau fenomene de hipersecretie a
serocitelor, cu aspect citoplasmatic spumat si lumen
dilatat (Fig. 2. B), precum si reactie celulara a fibro-
blastelor si elementelor histocitare.

In sectoarele de colabare moderatd (Fig. 3. A-B),
lobii prezentau ratatinare regionald si segmente la li-
mita atrofiei. Structurile acinare ale parenchimului,
de reguld, erau slab diferentiate, deseori cu aspect tu-
bular si semne de dilatare a ducturilor striate.

Stroma lobulilor se caracteriza prin prezenta pro-
ceselor inflamatorii discrete sau moderat disperse si
reactii sclerotice variate, cu septuri interlobulare in-
grosate din cauza proceselor sclerogen-fibrozive, pe
fundalul cérora se evidentia dilatarea canalelor ex-
cretorii interlobulare (Fig. 3. A).

Parenchimul glandei submandibulare prezen-
ta frecvent fenomene de hipersecretie mucocitard,
preponderent in regiunea acinilor, totodatd, se reli-
efa dilatarea si deformarea ducturilor striate, cauzate
de acumulirile vascoase intraductale, cu dilatarea
acinilor, degenerare celulara si afectare distrofica a
mezenchimului cu rdspandirea secretiei acinare in
componenta interstitiald (Fig. 4. A). Adiacent leziu-
nilor periductale au fost identificate procese inflama-
torii discrete sau moderate.

In dinamica, pe anumite arii, acinii prezentau un
aspect chistic pseudomicroadenomatos (Fig. 4. B) cu
continut mixt sau mucos acidofil, asociat cu reactii
inflamatorii polimorfocelulare, mai accentuate in
procesul de progresie si proliferare a fibroblastelor.

course of the intralobular ducts, with focal sclero-
genic reactions and dilation of the acinar elements,
were frequently observed (Fig. 1. B).

In certain portions, with a relatively normal
structure of the glandular parenchyma, dilation of
the intercalating tubes, concomitant with the swell-
ing of acinar serocytes, basophilic accentuation of the
intracytoplasmic granules and insignificant, or mod-
erate edema of the interstitium were often revealed
(Fig. 2. A).

In some of the specimens, various degree of pro-
liferative vasculitis, associated with acinar cells col-
lapse, or serocyte hypersecretion phenomena, with
a foamy cytoplasmic appearance and dilated lumen
(Fig. 2. B), and cellular reactions of the fibroblasts
and histocytic elements, were highlighted.

In the areas of the moderate collapse (Fig. 3. A-B),
the lobes showed regional shrinkage and segments
on the verge of atrophy. The acinar structures of the
parenchyma, as a rule, were poorly differentiated, of-
ten with a tubular appearance and signs of striated
ducts dilation.

The stroma of the lobules was characterized by
presence of discrete or moderately dispersed inflam-
matory processes and varied sclerotic reactions, with
thickened interlobular septa, due to sclerogenic fi-
brosis, and dilation of the interlobular excretory
ducts on its background, were highlighted (Fig. 3. A).

In the parenchyma of the submandibular gland,
frequently, were present phenomena of mucus hy-
persecretion, mainly in the region of the acini with
dilation and deformation of the striated ducts, caused
by the intraductal viscous accumulations, with the
dilation of the acini, cellular degeneration and dys-
trophic damage of the mesenchyme with the spread
of the acinar secretion into the interstitial component

Fig. 3. (A) — Aspect microscopic de ansamblu in colabare moderata de lobi. 1) structura lobulara; 2) dilatarea ducturilor striate intralobulare;
3) ingrosarea septurilor interlobulare; 4) dilatarea ducturilor interlobulare. (x30) Coloratie H-E; (B) — Aspect microscopic de ansamblu in
colabare moderatd de lobuli. 1) component acinar seros si mixt (—); 2) proces inflamator — scleroza focald intralobulard; 3) ducturi striate cu
dilatare intralobulard. (x40) Coloratie H-E

Fig. 3. (A) — The microscopic appearance of the moderate lobe collapse. 1) lobular structure; 2) dilation of the intralobular striated ducts; 3)
thickening of the interlobular septa; 4) dilation of the interlobular ducts. (x30) H-E staining; (B) — The microscopic appearance of the moderate
lobule collapse. 1) serous and mixed acinar component (—); 2) inflammatory process — intralobular focal sclerosis; 3) striated ducts with
intralobular dilation. (x40) H-E staining
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Fig. 4. (A)

Aspect microscopic al fenomenului de hipersecretie cu obliterarea ducturilor striate. 1) duct striat cu continut vascos; 2) continut

acinar mixt in aria interstitiului; 3) reactie inflamatorie celular-tisulara de intensitate minima. (x100) Coloratie H-E; (B) — Aspect microscopic
de pseudomicroadenom al parenchimului glandular. 1) ducturi microchistice dilatate cu continut seros; 2) duct de intercalare in parenchim cu
modificdri distrofice invadat de proces inflamator moderat difuz. (x100) Coloratie H-E

Fig. 4. (A) — Microscopic aspect of the hypersecretion phenomenon with obliteration of the striated ducts. 1) striated duct with viscous content;
2) mixed acinar content in the area of the interstitium; 3) cellular-tissue inflammatory reaction of minimal intensity. (x100) H-E staining;
(B) — Microscopic appearance of the pseudo-microadenoma of the glandular parenchyma. 1) dilated microcystic ducts with serous content; 2)
intercalation duct in the parenchyma with dystrophic changes invaded by a moderately diffuse inflammatory process. (x100) H-E staining

Fig. 5. (A) — Microcalcul la nivelul ductului de intercalare (—). (x100)

Coloratie H-E; (B) — Microcalcul in aria unui duct tubular striat (—).

(%100 Coloratie H-E

Fig. 5. (A) — Microcalculation at the level of the intercalation duct (—). (x100) H-E staining; (B) — Microcalculation in the area of a striated
tubular duct (—). (x100) H-E staining

In zonele cu citoarhitectonici diferentiati, la ni-
velul ducturilor de intercalare, a fost stabilita prezen-
ta microcalculilor calcificati, cu obliterare completd a
ductului (Fig. 5. A) sau cu includere in peretele tubu-
lilor striati de calibru mic (Fig. 5. B).

In 44 (81,5%) cazuri, specimenele tisulare, au
prezentat o colabare pronuntatd a structurilor lobu-
lare, cu repartizare preponderent generalizata si im-
plicarea a cca 90-95% din suprafata piesei histologice,
care deseori alternau cu lobulii solitari, moderat co-
labati, totodata, evidentiindu-se si caracterul divers
al modificarilor lezionale (Fig. 6. A-B).

Printre particularitatile leziunilor in sialoliti-
aza glandelor submandibulare, am remarcat pre-
dominarea proceselor inflamatorii in structurile
lobulare, intensitatea carora varia de la lob la lob,

(Fig. 4. A). Adjacent to the periductal lesions, discrete
or moderate inflammatory processes were identified.

Dynamically, in certain areas, the acini presented
a pseudo-microadenomatous cystic appearance (Fig.
4. B) with a mixed content, or acidophilic mucus, as-
sociated with polymorphocellular inflammatory re-
actions, more obvious in progression and prolifera-
tion of the fibroblasts.

In the areas of a differentiated cytoarchitectonics,
at the level of the intercalating ducts, calcified micro
concrements with complete obliteration of the duct
(Fig. 5. A), or with inclusion in the wall of the small-
caliber striated tubules were revealed (Fig. 5. B).

In 44 (81.5%) of cases, the tissue specimens
showed a pronounced collapse of the lobular struc-
tures, predominantly with generalized distribu-



Fig. 6. (A) — Aspect microscopic de ansamblu in colabare pronuntata a lobulilor cu predominarea reactiilor sclerogene. 1) procese sclerogen-
fibrozive interlobulare pronuntate; 2) dilatarea ducturilor; 3) microfocare de infiltrate inflamatorii periductale. (x100) Coloratie H-E; B)
— Aspect microscopic de ansamblu in colabare pronuntata cu predominarea proceselor inflamator-sclerogene. 1) infiltratie limfocitard

pseudofoliculard; 2) procese sclerogen-fibrozive periductale si interstitial intralobulare. (x100) Coloratie H-E

Fig. 6. (A) — The microscopic appearance of pronounced collapsing of the lobules with predominance of sclerogenic reactions. 1) pronounced
interlobular sclerogenic-fibrous processes; 2) dilation of the ducts; 3) microfoci of the periductal inflammatory infiltrates. (x100) H-E staining;
(B) — The microscopic appearance of pronounced collapsing with predominance of the inflammatory sclerogenic processes. 1) pseudo-follicular

lymphocytic infiltration; 2) sclerogenic-fibrous periductal and interstitial intralobular processes. (x100) H-E staining

Fig. 7. (A) — Infiltrat limfo-plasmocitar macrofocal intralobular (—). (x100) Coloratie H-E; (B) — Infiltratie limfocitara intralobulara intensa
cu aspect de pseudofoliculi (—). (x100) Coloratie Van Geison

Fig. 7. (A) — Intralobular macrofocal lymphoplasmacytic infiltrate (—). (x100) H-E staining; (B) — Intensive intralobular lymphocytic
infiltration with appearance of pseudo-follicles (—). (x100) Van Geison staining

in cadrul unei probe biologice, caracterizandu-se
printr-o infiltratie micro-macrofocald, de la una
discreta pana la o infiltratie difuzd segmentara,
iar in anumite cazuri, s-a atestat afectarea integra-
la a parenchimului lobular, cu predilectie limfo-
plasmocitara sau limfocitara, reflectdnd un proces
inflamator productiv, uneori in focar, alteori gene-
ralizat (Fig. 7. A-B).

Pe o buna parte din piesele histologice exami-
nate, am stabilit prezenta dereglérilor circulatorii,
indeosebi la nivelul structurilor lobulare, cu conges-
tie intensd, stazd venoasa concomitenta cu procesele
alterativ-necrotice si cele inflamatorii celulare, pro-
liferative fibroblastice sau sclerogene, iar pe alocuri
se evidentiau mici dilatari anevrismale (Fig. 8. A),
relevand caracterul focal.

tion and involvement of 90-95% of the histological
sample surface, which often alternated with solitary,
moderately collapsed lobules, and at the same time,
a diverse character of the lesion changes was high-
lighted (Fig. 6. A-B).

In sialolithiasis of the submandibular glands,
among the marked out specific features of lesions, a
predominance of the inflammatory processes in the
lobular structures, of a variable intensity from lobe
to lobe within a biological sample, characterized by
micro-macrofocal infiltration, from a discrete one to
a segmental diffuse infiltration, and in certain cases,
an integral damage of the lobular parenchyma with
a lymphoplasmacytic, or lymphocytic predilection,
reflecting a focal or generalized productive inflam-
matory process, were revealed (Fig. 7. A-B).
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Fig. 8. (A) — Dilatari microanevrismale ale retelei venoase in cadrul proceselor inflamator-sclerogene (—). (x100) Coloratie H-E;
(B) — Lipomatoza regionald intralobulara cu substituirea structurilor lobulare (—). (x100) Coloratie H-E

Fig. 8. (A) — Microaneurysmal dilations of the venous network within the inflammatory-sclerogenic processes (—). (x100) H-E staining;
(B) — Regional intralobular lipomatosis with replacement of the lobular structures (—). (x100) H-E staining

Concomitent cu dereglérile circulator-sangvine,
a fost constatata si distrofia lipidica, cu caracter di-
vers si aspect de aglomeriri lipocitare, uneori fiind
difuzd, exprimatd prin steatozd parenchimatoasa si
tendintd centripeta de expansiune (Fig. 8. B).

In rezultatul analizei metamorfozelor ce au loc
in sialolitiazd au fost identificate 8 grupuri de factori
predictivi ai leziunilor morfologice: dereglari circula-
torii (1), procese alterativ-distrofice (2), proces infla-
mator, exprimat prin componentd celulara aspectual
predominantd: limfocitoza (3), plasmocitoza (4), gra-
nulocitoza (5), procese de fibroblastozi (6), procese
sclerogen-fibrozive (7) si steatoza (8).

Analiza comparativa a intensitétii proceselor lezi-
onale identificate in studiu a rezultat in urmatoarele
medii: 0,42 + 0,06 (1); 0,57 + 0,1 (2); 1,85 £ 0,1 (3);
1,19 0,1 (4); 0,49 + 0,07 (5); 1,09 + 0,08 (6); 1,7 + 0,1
(7) $1 0,69 + 0,1 (8) (Fig. 9. A). De mentionat ca, cele
mai inalte nivele de intensitate au fost stabilite pentru
procesul inflamator cu predominarea limfocitelor —
1,85 + 0,1 (3) si procesul sclerogen-fibroziv — 1,7+
0,1 (7), semnificativ statistic (p<0,05). In rezultatul
scandrii multidimensionale a fost evidentiat procesul
sclerogen-fibroziv, caracterizat de indicele 7 (Fig. 9.
B).

In vederea determinrii gradului de similitudine/
deosebire intre indicii caracteristici cazurilor exami-
nate a fost efectuatd analiza clusteriand pe distante
euclidiene, conform cireia au fost identificate doud
clustere mari (Fig. 10. A).

Primul cluster a inclus indicii 1, 2, 5 (dereglari
circulatorii, procese alterativ-distrofice si inflamato-
rii cu predominarea componentei granulocitare) cu
grad inalt de deosebire a indicelui 8 (steatozei), ceea
ce este caracteristic unui proces inflamator intens,
asociat cu distrofie lipomatoasd.

Clusterul doi a cuprins indicii 3, 4, 6, 7 (proces
inflamator cu predominarea limfocitelor, plasmoci-
telor i a proceselor fibroblastice de tipul fibroblasto-
zei secondate de procesul sclerogen-fibroziv) cu grad

On the most part of the examined histological
samples, especially at the level of the lobular struc-
tures, presence of circulatory disorders, with intense
congestion, venous stasis concomitant with the alter-
ative-necrotic and inflammatory cellular, fibroblastic
or sclerogenic proliferative processes, were estab-
lished, and in some areas, small aneurysmal dilations
(Fig. 8. A), with a focal character, were revealed.

Along with the circulatory-blood disorders, a
lipodystrophy with a diverse character and lipocyte
agglomerations, sometimes being diffuse, with a ste-
atosis appearance of the parenchyma and centripetal
tendency of expansion was found (Fig. 8. B).

As a result of analysis of the metamorphoses that
occur in sialolithiasis, 8 groups of predictive factors
of morphological lesions were identified: circulatory
disorders (1), alterative-dystrophic processes (2), in-
flammatory process, expressed by a predominant as-
pectual cellular component: lymphocytosis (3), plas-
macytosis (4), granulocytosis (5), fibroblastosis (6),
sclerogenic fibrosis (7) and steatosis (8).

The comparative analysis of the intensity of le-
sional changes identified in the current study result-
ed in the following mean values: 0.42 + 0.06 (1); 0.57
+0.1(2); 1.85+£0.1(3); 1.19£ 0.1 (4); 0.49 + 0.07 (5);
1.09 £ 0.08 (6); 1.7 £ 0.1 (7) and 0.69 + 0.1 (8) (Fig. 9.
A). It should be noted that the highest intensity levels
were established for the inflammatory processes with
predominance of the lymphocytes - 1.85+0.1 (3) and
for the sclerogenic fibrosis — 1.7 + 0.1 (7), statistically
significant (p<0.05). As a result of the multidimen-
sional scan, the sclerogenic fibrosis, characterized by
factor 7, was highlighted (Fig. 9. B).

In order to determine the degree of similarity/
difference between the characteristic indices of the
examined cases, the cluster analysis on Euclidean
distances was done, according to which two large
clusters were identified (Fig. 10. A).

The first cluster included indices 1, 2, 5 (circula-
tory disorders, alterative dystrophy and inflammato-
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Fig. 9 (A) — Datele comparative ale repartizdrii proceselor patologice. 1 — deregldri circulatorii; 2 — alterativ-distrofice; 3 — invadare
limfocitara; 4 — invadare plasmocitara; 5 — invadare granulocitard; 6 — fibroblastozd; 7 — proces sclerogen-fibroziv; 8 — steatoza. (B) —
Scanarea multidimensionald a indicilor lezionali. 1 — deregldri circulatorii; 2 — deregldri alterativ-distrofice; 3 — invadare limfocitard; 4 —

invadare plasmocitard; 5 — invadare granulocitara; 6 — fibroblastoza; 7 — proces sclerogen-fibroziv; 8 — steatoza

Fig. 9 (A) — Comparative data of the of pathological processes distribution. T — circulatory disorders; 2 — dystrophic alteration; 3 -
lymphocytosis; 4 — plasmacytosis; 5 — granulocytosis; 6 — fibroblastosis; 7 — sclerotic fibrosis; 8 — steatosis. (B) — Multidimensional scanning
of the lesion factors. 1 — circulatory disorders; 2 — dystrophic alteration; 3 — lymphocytosis; 4 — plasmacytosis; 5 — granulocytosis; 6 —
fibroblastosis; 7 — sclerotic fibrosis; 8 — steatosis
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Fig. 10. (A) — Dendrograma de distributie in clase a indicilor morfopatologici. 1 — deregldri circulatorii; 2 — alterativ-distrofice; 3 —
invadare limfocitara; 4 — invadare plasmocitard; 5 — invadare granulocitara; 6 — fibroblastozd; 7 — proces sclerogen-fibroziv; 8 —
steatozd. (B) — Analiza clusteriana (k-medii). T — deregldri circulatori; 2 — deregldri alterativ-distrofice; 3 — invadare limfocitara; 4 —
invadare plasmocitara; 5 — invadare granulocitara; 6 — fibroblastozd; 7 — proces sclerogen-fibroziv; 8 — steatoza

Fig. 10. (A) — Class dendrogram of the morphopathological indices distribution. T - circulatory disorders; 2 — dystrophic alterations; 3 —
lymphocytic invasion; 4 — plasmacytic invasion; 5 — granulocytic invasion; 6 — fibroblastosis; 7 — sclerogenic fibrosis; 8 — steatosis. (B) — Cluster
analysis (k-means). 1 — circulatory disorders; 2 — dystrophic alterations; 3 — lymphocytic invasion; 4 — plasmacytic invasion; 5 — granulocytic
invasion; 6 — fibroblastosis; 7 — sclerogenic fibrosis; 8 — steatosis

inalt de deosebire a indicilor 3 (limfocitizarea paren-
chimului) si 7 (proces sclerogen-fibroziv), ce releva
caracterul predominant al proceselor productive cu
tendinta spre cronicizare.

Aplicarea analizei clusteriane pe k-medii a pus in
evidentd faptul cd, cea mai mare capacitate de dife-
rentiere in clase a fost caracteristicd proceselor in-
flamatorii cu predominare in infiltratul inflamator
a componentei limfocitare (3), fapt ce demonstrea-
za prezenta unei reactii imunologice persistente. A
doua particularitate a metamorfozelor morfologice
s-a manifestat prin procese sclerogen-fibrozive (7) si

ry processes with predominance of the granulocytes)
with a high distinctive degree of the index 8 (steato-
sis), which is characteristic of an intensive inflamma-
tory process associated with lipomatous dystrophy.

The second cluster included indices 3, 4, 6, 7 (in-
flammatory process with predominance of the lym-
phocytes, plasmacytes and fibroblastosis followed by
sclerogenic fibrosis) with a high distinctive degree
of indices 3 (parenchymal lymphocytosis) and 7
(sclerogenic fibrosis), which reveal the predominant
character of a productive processes with a tendency
for chronicity.
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cea de-a treia, mai putin semnificativa, insd frecvent
relevata, se referd la steatoza parenchimului glandu-
lar (8) (Fig. 10. B).

Sinuozitatea ductului excretor al glandei subman-
dibulare si mediul alcalin al secretului glandular, cu
un confinut bogat de fosfati, condifioneaza formarea
cristalelor de hidroxiapatita [1, 17], care pe langa si-
rurile minerale, inglobeazd si substanfele organice
precum reziduurile celulare si cele bacteriene, celu-
lele exfoliate ale ducturilor si corpii straini [6], de-
clansdnd modificari morfologice ale parenchimului
glandular.

Witt R. (2005) [18], inainteazd supozitia cd, scd-
derea secretiei salivare, influentatd de hipofunctia
sistemului nervos parasimpatic, duce la condensarea
salivei, bogata in glicoproteina acidd, componenta a
secretului glandular, iar fosfolipidele membranelor
celulare degradate, in rezultatul autofagiei organite-
lor celulare servesc drept potential pentru formarea
nucleului calcificatului.

Printre cele mai raspandite metamorfoze morfo-
logice in sialolitiazd sunt procesele inflamatorii ale
parenchimului glandular, atrofia celulara, formarea
centrilor germinali limfoizi, metaplazia mucoasa,
acumuldrile de glicozaminoglicane cu extravazarea
salivei si inflamarea celulara cu infiltrare in paren-
chim, dezvoltarea proceselor sclerogen-fibrozive si
steatozei [4].

Conform datelor raportate de Marchal E. (2001)
[12], la nivel histopatologic, leziunile morfologice se
caracterizeazd prin trei grade de atrofie, fibrozi si in-
flamatie.

Expresia metamorfozelor morfologice, depin-
de de gradul patologiei, astfel, in stadiile incipiente
acestea practic lipsesc, parenchimul este intact, insa
cu avansarea sialolitiazei se evidentiaza procesele in-
flamatorii cu infiltratie i atrofie de la moderaté pana
la severa, iar parenchimul glandei deseori prezintd
microabcese si atrofie difuzd [12]. Totodatd, autorii
mentioneazd ci, unica corelatie intre sialolitiaza si
variabilele evaluate in studiu, a fost stabilita doar pe
criteriul de varsta.

Majoritatea proceselor patologice enumerate mai
sus au fost identificate si in cadrul studiului realizat,
doar ca specimenele investigate de noi au prezentat
preponderent procese inflamatorii cu infiltratie celu-
lara diversa, procese sclerogen-fibrozive si steatoza.

Concluzii

Examinarea histopatologicd si analiza statisti-
cd a rezultatelor, denotd cd procesele inflamatorii
in zonele afectate de leziuni morfologice, se pun in
evidenta prin diverse populatii celulare, cu meta-
morfoze sclerogen-fibrozive, asociate cu modificari
metabolice, ce contribuie la substituirea lipidica a
parenchimului glandular, cu o dinamicd periodicd
a leziunilor inflamatorii §i sclerogen-fibrozive ale
parenchimului, urmate de steatoza, cu inductia unei
metamorfoze regresive si ireversibile a glandei sali-
vare.

The application of cluster analysis on k-means
highlighted that the greatest ability to differentiate
in classes was characteristic for the inflammatory
processes with predominance in the inflammatory
infiltrate of the lymphocytic component (3), a fact
that demonstrates the presence of a persistent im-
munological reaction. The second peculiarity of the
morphological metamorphoses was the sclerogenic
fibrosis (7) and the third one, less significant, but fre-
quently revealed, refers to the steatosis of the glandu-
lar parenchyma (8) (Fig. 10. B).

The tortuosity of the excretory duct of the sub-
mandibular gland and the alkaline environment
of the glandular secretion, with a rich phosphate
content, is a predisposing factor for the formation
of hydroxyapatite [1, 17], which, in addition to the
mineral salts, includes organic substances such as
cellular and bacterial residues, exfoliated cells of the
ducts and foreign bodies [6], triggering morphologi-
cal changes of the parenchyma.

Witt R. (2005) [18], considers that the decrease of
salivary secretion, influenced by hypofunction of the
parasympathetic nervous system, leads to condensa-
tion of the saliva, that is rich in acid glycoprotein, a
component of the glandular secretion, which together
with the phospholipids of the degraded cell mem-
branes, as a result autophagy of the cellular organelles,
serve as potential for the calculus nucleus formation.

Among the most widespread morphological
metamorphoses in sialolithiasis are the inflamma-
tory processes of the glandular parenchyma, cellular
atrophy, formation of lymphoid germinal centers,
mucosal metaplasia, accumulations of glycosamino-
glycans with extravasation of the saliva, and cellular
inflammation with infiltration into the parenchyma,
development of sclerogenic fibrosis and steatosis [4].

According to data reported by Marchal E (2001)
[12], at the histopathological level, morphological le-
sions are characterized by three degrees of atrophy,
fibrosis and inflammation.

The expression of the morphological metamor-
phoses depends on the degree of the pathology, thus,
in early stages they are practically absent, the paren-
chyma is intact, but with the advancement of sialoli-
thiasis, the inflammatory processes with moderate to
severe infiltration and atrophy are highlighted, and
the parenchyma of the gland often presents micro-
abscesses and diffuse atrophy [12]. At the same time,
the authors mention that the single correlation be-
tween sialolithiasis and the variables evaluated in the
study was established only on the age criterion.

The pathological processes listed above were also
identified in the conducted study, but it should be
mentioned that the examined by us specimens, main-
ly presented inflammatory processes with diverse cel-
lular infiltration, sclerogenic fibrosis and steatosis.

Conclusions
The histopathological examination and statisti-
cal analysis of the results denote that the inflamma-
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