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Introduction

Dental enamel is the hardest and most highly mineralized tissue of 
the human body, which contains more than 95% of carbonated 
hydroxyapatite and less than 1% of organic matter. As a highly 

mineralized tissue, enamel can withstand a wide range of functional and 
non-functional loads and protect the underlying dentin from directly ex-

ABSTRACT
Background: Current diagnostic methods for enamel caries detection are unable 
to detect caries lesions (incipient caries lesion) at a very early stage. 
Objective: This study aims to determine the remineralizing effect of three fluori-
nated compounds on demineralized subsurface tooth enamel using Raman spectros-
copy characterization.
Material and Methods: In this experimental study, sixty impacted 3rd molars, 
with intact anatomical crowns recently extracted and without structural defects, were 
sectioned longitudinally in a mesio-distal direction using a diamond disc, obtaining 
two working surfaces (buccal and lingual). The 120 working surfaces obtained were 
immersed for 96 h in a demineralization solution at 37°C in order to demineralize the 
enamel surface. All samples were randomly divided into three groups (n=30 each) 
and their surfaces were treated with silver diamine fluoride (SDF), Difluoride silane 
(DSF), and acidulated phosphate fluoride (APF), and with no treatment undertaken 
in the control group (CG). The samples were immersed in alternating solutions for 
demineralization and remineralization at pH 4.4 and pH 7.0, respectively. The results 
were analyzed with Principal Component Analysis (PCA) in order to determine the 
variance. 
Results: The most important difference (91.7%) is observed in APF group be-
tween PCA1 respect to PCA2, followed by DSF (91.5%) and SDF (76.3%) respec-
tively. Therefore, a greater remineralization in the dental enamel can be observed by 
the three experimental groups.  
Conclusion: The APF and DSF have the effect of recovering the mineralization 
of dental enamel, except for the SDF. Functional groups OH- and PO4

3- were identi-
fied in all subsurface.
Citation: Barrera-Ortega CC, Vázquez-Olmos AR, Sato-Berrú RY, Araiza-Téllez MA. Study of Demineralized Dental Enamel Treated with 
Different Fluorinated Compounds by Raman Spectroscopy. J Biomed Phys Eng. 2020;10(5):635-644. doi: 10.31661/jbpe.v0i0.2003-1089. 

Keywords
Tooth Remineralization; Dental Enamel; Raman Spectroscopy; Fluorine Com-
pounds, Tooth Demineralization
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Introduction

Adhesive intestinal obstruction is considered one of the most 
common and potentially lethal complications after surgical in-
terventions in the abdomen. According to the International Ad-

hesion Society, the post-operative adhesive process in the abdomen is 
considered as a common complication of surgical interventions. Owing 
to peritoneal commissures, approximately 1% of previously operated 

ABSTRACT
Background: Adhesive intestinal obstruction is a common and potentially lethal 
complication after surgical interventions in the abdomen. Radiologic imaging is the 
main diagnostic method. 
Objective: This study aims to analyse the diagnostic value of spiral computed 
tomography with a novel method (n = 54).
Material and Methods: In this multidirectional cohort study, we present the 
data with non-parallel (historical) control. This study included the analysis of results 
of patients with a diagnosis of intestinal obstruction (n = 54) who were admitted to 
the surgical departments of the City Clinical Hospitals (Ufa city) from 2013 to 2019; 
the patients’ examination methods included computed tomography with conven-
tional enhancement. The proposed novel enhancement method was implemented by 
ingesting a mixture containing 50 ml of the contrast Unigexol (300 mg) in 1.0 L cold 
mineral carbonated water, and Computed tomography (CT) was performed during 40 
min after ingesting the contrast meal. Further, the patients with suspected obstruction 
in the colon were administered a pre-prepared contrast enema with a decoction of 
leaves of smoke-tree (100 g), chamomile flowers (100 g) and calendula flowers (100 
g). Additionally, CT was performed. 
Results: Obstruction was conservatively stopped in 24 (44.4%) patients of the 
main group. Remaining 30 (55.6%) patients from the main group were operated with 
minimal surgical access in the early stages.  
Conclusion: Owing to early diagnosis of intestinal obstruction and application 
of the phytocomposition during the examination, exerting various effects such as an-
tispasmodic, analgesic, disinfectant, bactericidal, cicatrising, choleretic, tanning and 
decongestant, unnecessary surgical interventions were prevented.
Citation: Mufazalov F, Sufiyarov I, Hasanov A, Yamalova G, Bakirov E, Samorodov A. Spiral Computed Tomography with Phytocomposi-
tion as a Diagnostic Tool for Adhesive Intestinal Obstruction. J Biomed Phys Eng. 2020;10(5):607-612. doi: 10.31661/jbpe.v0i0.1912-1032. 
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