
eor.istanbul.edu.tr Official Publication of Istanbul University Faculty of Dentistry

Eur Oral Res 2025; 59(2): 150-157 Invited review

Advancements in the MRI technology for identification of 
dentomaxillofacial pathologies

The high-resolution imaging capabilities of Magnetic Resonance Imaging (MRI) 
make it highly suitable for visualizing a wide range of dentomaxillofacial pathologies, 
including tumors, inflammatory conditions, and vascular abnormalities. This review 
focuses to the role of MRI in imaging head and neck pathologies, highlighting its 
advantages over traditional radiodiagnostics in dentistry. MRI's ability to detect 
periapical lesions, differentiate between various cysts and tumors, and assess the 
characteristics of odontogenic and non-odontogenic lesions is discussed. Special 
consideration is given to the differentiation of odontogenic keratocysts and 
ameloblastomas, as well as the evaluation of odontogenic fibromas and myxomas 
using dynamic contrast-enhanced MRI. Additionally, the review explores the 
potential of diffusion-weighted imaging (DWI) and apparent diffusion coefficient 
(ADC) values in distinguishing benign from malignant lesions, emphasizing the 
significance of these techniques in characterizing salivary gland tumors. Future 
advancements in MRI technology, including the application of high-field MRI 
and radiomics, are also considered. Radiomics, driven by artificial intelligence, 
offers a promising approach to extracting quantitative features from medical 
images, potentially enhancing the accuracy of diagnosis and prognosis in oral 
cancer. The review concludes by underscoring the transformative impact of MRI in 
dentomaxillofacial radiodiagnostics, advocating for its broader adoption in clinical 
practice to improve diagnostic accuracy and patient outcomes.

Keywords: Diffusion-weighted imaging, magnetic resonance imaging, odontogenic 
cysts, odontogenic tumors, radiomics

Melisa Öçbe1 

ORCID IDs of the authors: M.Ö. 0000-0003-1609-610X      

1Kocaeli Health and Technology University, Faculty of 
Dentistry, Department of Oral and Maxillofacial Radiology, 

Kocaeli, Türkiye 

Corresponding Author: Melisa Öçbe              

E-mail: melisa.ocbe@kocaelisaglik.edu.tr        

Received: 11 March 2024
Revised:   30 April 2024

Accepted: 24 June 2024

DOI: 10.26650/eor.20241450729

How to cite: Ocbe M. Advancements in MRI technology for identification of dentomaxillofacial 
pathologies. Eur Oral Res 2025; 59(2): 150-157. DOI: 10.26650/eor.20241450729

This work is licensed under Creative 
Commons Attribution-NonCommercial 
4.0 International License

Introduction 

Computed tomography (CT) and cone-beam computed tomography 
(CBCT) may be inadequate for the comprehensive assessment of either 
the peripheral borders of intraosseous lesions, particularly in instances 
where there is perforation of the bone cortex, or for the radiologic eval-
uation of soft tissue lesions (1). In the initial stages of diagnosis and the 
assessment of potential differential diagnoses, the increased signal inten-
sity on T2w of the internal structure enhances the ability to distinguish 
fluid-filled cystic lesions from tumoral or malignant lesions. This contrast 
stems from the lack of cystic fluid composition in tumors or malignant 
lesions with histopathological evaluation remaining the gold standard for 
definitive diagnosis (2, 3).

MRI in periapical pathologies

Periapical lesions 

MRI has the capability to detect periapical lesions at an early stage with 
minimal bone mineral loss, owing to its sensitivity to changes in T2 re-
laxation time of water molecules. Periapical lesions manifest as gray or 
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white areas distinguishable from bone marrow. As the lesion 
extends and thins cortical bone, a thin black line appears (3, 
4) (Figure 1). Adjacent to the lesion, a black area may indi-
cate bone sclerosis. MRI enables differentiation of substanc-
es within the lesion, identifying the presence of blood, high 
protein, or high cellular content. Additionally, multicontrast 
MRI aids in distinguishing fluid-filled cavities from encapsu-
lated cysts, facilitating the identification of cyst cores and 
walls and differentiation between radicular cysts and chron-
ic apical granulomas or other solid odontogenic formations 
(2-4) (Figure 2, Figure 3).  In a study of Juerchott et al. (4), 
differentiation between periapical cyst and granuloma was 

based on six characteristics: the outer margin, peripheral rim 
texture, lesion center texture, and involvement of surround-
ing tissue in contrast-enhanced T1w and T2w images, as well 
as the maximum thickness of the peripheral rim. Notably, 
cysts show well-defined margins, homogeneous textures, 
no surrounding tissue involvement, and a thin peripheral 
rim, whereas granulomas exhibit ill-defined margins, inho-
mogeneous textures, surrounding tissue involvement, and a 
thick peripheral rim (4-7). 

Differentiation of cysts and tumors with MRI 

MRI plays a crucial role in the evaluation of cysts and tu-
mors and the differential diagnosis of lesions such as am-
eloblastoma, odontogenic keratocyst, odontogenic or 
non-odontogenic cysts, nasopalatine duct cyst, or other 
neoplasms (5, 8-11). 

Odontogenic fibroma and odontogenic myxoma 

Specific sequences to different imaging techniques proves 
beneficial for a comprehensive evaluation of these lesions for 
preoperative assessment and treatment (5). Dynamic con-
trast-enhanced MRI shows potential in revealing microvessel 
density as an indicator of tissue activity, yet its contribution 
to the differential diagnosis of odontogenic tumors, except 
for odontogenic fibromas and myxomas, is limited (6, 7). Giv-
en the importance of preoperative discrimination between 
these entities, efforts have been made to identify specific 
MRI features for distinguishing between them. Despite simi-
lar histopathological characteristics, differences in epithelial 
proliferation and inflammatory reaction may provide clues 
for differentiation among odontogenic cysts (7). 

The contrast enhancement patterns observed in dynamic 
contrast-enhanced MRI parameters differed between odon-
togenic fibroma and odontogenic myxoma, primarily in the 
degree of enhancement. Odontogenic fibromas exhibited 
higher enhancement values, particularly at 600 seconds 
post-contrast injection, compared to odontogenic myxo-
mas. This distinction may be attributed to the presence of 
abundant myxoid or mucoid extracellular matrix in odonto-
genic myxomas, which is absent in odontogenic fibromas. 
The presence of this matrix in myxomatous tissue likely 
affects the inflow of contrast medium, contributing to the 
observed differences in contrast enhancement between the 
two conditions (6). 

Figure 3. A. Cropped panoramic image displaying a radicular 
cyst. B. Sagittal T1-weighted MRI section demonstrating low 
signal intensity of the lesion (asterisk) compared to the normal 
bone signal intensity. 

Figure 2. A. Cropped panoramic image depicting a periapical 
lesion associated with the left first molar. B. Sagittal proton 
density spin echo (SE) MRI section demonstrating high signal 
intensity. C. Cropped panoramic image revealing a periapical 
lesion. D. Sagittal T2-weighted spin echo (SE) MRI section 
displaying high signal intensity with well-defined peripheral 
borders. 

Figure 1. A. Panoramic radiograph showing a periapical lesion 
closely related to the ipsilateral maxillary sinus. B. Axial T2-
weighted turbo spin echo (TSE) MRI section demonstrating 
low signal intensity. C. Sagittal proton density TSE MRI section 
displaying low signal intensity in the bone. D. Apical osteitis of 
the left first molar. E, F, G. Sagittal T1-weighted fat-saturated 
MRI sections revealing bone lesion with high signal intensity, 
note the caries lesion.
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Odontogenic keratocyst and ameloblastoma 

Differentiating between odontogenic keratocysts and 
ameloblastomas with MRI involves assessing the char-
acteristics of their cystic components (5). Studies have 
shown that T2 relaxation times and ADC of the cystic 
components can be informative in distinguishing be-
tween these two lesions. Ameloblastomas typically con-
tain cystic components with serous liquid-containing 
protein, whereas odontogenic keratocyst contain des-
quamated keratin within their cystic components (6, 7). 
This difference in composition may lead to variations in T2 
relaxation times and apparent diffusion coefficient (ADC) 
values between ameloblastomas and odontogenic kera-
tocysts, providing valuable insights for accurate differen-
tiation using MRI (5-8).

Unicystic ameloblastomas exhibits free diffusion and 
notably high ADC, likely due to the presence of less-vis-
cous necrotic contents. Conversely, odontogenic cysts like 
odontogenic keratocyts and dentigerous cysts demon-
strated restricted diffusion and lower ADC values, possibly 
attributable to increased viscosity from contents such as 
glycosaminoglycans and hyaluronic acid (6, 7). The signal 
intensity is relatively low in odontogenic keratocyst due to 
the presence of desquamated keratin contributes to con-
tent viscosity. The observed significant disparity in ADCs 
between unicystic ameloblastomas and odontogenic 
keratocyst suggests variations in tumor composition, em-
phasizing the need for additional biochemical analyses of 
cystic fluid (5, 7). Odontogenic keratocyts generally exhibit 
heterogeneous signals, with intermediate to high intensity 
on T1w images and intermediate intensity on T2w images 
(8). Regarding differentiation from ameloblastomas, odon-
togenic keratocysts often present with heterogeneous sig-
nals on MRI, while ameloblastomas typically display low 
signal intensity on T1w images and high signal intensity 
on T2w images. The enhancement pattern also differs, with 
odontogenic keratocysts showing thin enhancement of 
the rim on contrast-enhanced T1w images, while amelo-
blastomas exhibit a thicker enhancement of the rim, some-
times with papillary projections (2, 5).    

Odontogenic keratocyst and other odontogenic cysts 

On the other hand, odontogenic cysts display homoge-
neous low to intermediate signal intensity on T1w images 
and homogeneous high signal intensity on T2w images (8). 
Altough, it was stated that both odontogenic keratocyts and 
odontogenic cysts tend to exhibit an intermediate signal in-
tensity on T1w images and a high signal intensity on T2w im-
ages. However, based solely on the signal intensity on T1w or 
T2w images, it is not feasible to differentiate between odon-
togenic keratocyts and odontogenic cysts. Instead, consid-
ering the homogeneity of signal intensity appears to hold 
more promise. Specifically, odontogenic keratocyts tend to 
display heterogeneous signal intensity, while odontogenic 
cysts show homogeneous signal intensity. This contrast was 
most evident on unenhanced T1w images (5). Regarding 
the contrast enhancement, it was revealed that odontogen-
ic keratocysts and most odontogenic cysts show weak en-
hancement (5, 8) (Figure 4, Figure 5). 

Pseudocysts 

It is essential to distinguish between simple bone cysts, 
which are pseudocysts, and true cysts because they require 
different treatment approaches. However, some simple bone 
cysts can pose a challenge in differentiation from true cysts, 
especially when they appear unilocular (9). Regarding MR 
findings for simple bone cyst, studies have reported that T1w 
images typically exhibit homogeneous low or intermediate 
signal intensity, while T2w images show homogeneous high 
signal intensity. Contrast-enhanced T1w images consistently 
revealed enhancement of cyst walls while showing no en-
hancement within the cyst cavity. This differs from the MR 
findings observed in simple bone cysts, where contrast-en-
hanced T1w images depicted enhancement within the inner 
part of the cyst cavity. These distinctions in MR imaging in-
dicate that simple bone cysts may be distinguishable from 
odontogenic cysts through contrast-enhanced T1w imaging 
(8). In dynamic contrast-enhanced MRI, there was found a 
visible progression of contrast enhancement starting from 
the outer edge and spreading towards the inner part of the 
cyst cavity over time. The time-signal intensity curves demon-
strate a consistent increase in signal intensity across all cases, 
indicating that the contrast agentis penetrating into the cyst 
cavity. This ability to infiltrate into the cyst cavity distinguishes 
simple bone cysts from true cysts in the jaws (2, 9) (Table 1).

Nasopalatine Duct Cysts

Nasopalatine duct cysts are often discovered incidentally 
on panoramic radiographs. Further evaluation of the lesion 

Figure 4. A. Cropped panoramic image displaying an impacted 
right canine. B. Axial T1-weighted volumetric interpolated 
breath-hold examination (VIBE) MRI section showing the follicle 
(white arrows). Please note that the internal signal intensity is 
lower than the normal bone signal intensity (asterisk) and the 
close relation with the nasopalatine canal (yellow arrow).

Figure 5. A. Cropped panoramic image displaying periapical 
cemental dysplasia. B. Sagittal proton density (PD) spin echo 
(SE) MRI section demonstrating low signal intensity of the 
lesion. C. Sagittal T2-weighted spin echo (SE) MRI section 
showing low signal intensity of the lesion.
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requires advanced imaging techiques as CBCT or MRI. MR 
imaging of nasopalatine duct cyst with conventional MRI 
protocols were described in the literatüre previously (2, 10, 
11) and it was stated that due to superior soft tissue contrast 
of MRI, even smallest soft tissue lesions can be detected. Al-
though most of the odontogenic cysts demonstrate low sig-
nal intensity in T1w images, nasopalatine duct cyst showed 
high signal intensity in both T1w and T2w images (2, 11). 

In two case analysis of Al-Haj Hussein et al. (3), a spesific 
mandibular coil was used for a dental MRI protocol. Com-
pared to conventional MRI sequences, dental MRI provided 
similar results for imaging nasopalatine duct cysts. However, 
the authors noted that MRI features of the palate in other 
benign and malignant diseases typically exhibit heteroge-
neous signal intensity and do not display the same high 
signal intensity as fluids in T2w imaging, since they are not 
composed of cyst fluid. Therefore, in the study by Al-Haj 
Hussein et al. (3), nasopalatine duct cysts were diagnosed 
without intravenous contrast administration, confirming 
findings from previous studies (10, 11). 

Differentiation of benign and malignant lesions 
with MRI 

Diffusion-weighted Imaging (DWI) and diffusion-tensor Imaging (DTI)

DWI is a technique with potential for distinguishing be-
tween benign and malignant lesions of jaws. Structural al-
terations within tissues, whether benign or malignant, can 
yield distinct signals on DWI, quantifiable through ADC val-
ues (Figure 4). These values serve as objective metrics reflect-
ing tissue-specific diffusion capacity and have been utilized 
for tissue characterization and longitudinal assessments (12, 
13). DTI technique involves the computation of various fac-
tors, such as mean diffusivity, degree of anisotropy, and the 
orientation of diffusivities. The mean diffusivity serves as a 
metric, shedding light on the displacement of water mole-
cules and the presence of obstacles to their movement at 

cellular and subcellular levels (12, 14). To extract valuable 
information about diffusion, DTI utilizes differently weight-
ed DWI images. These images are processed to generate an 
ADC Image, which encapsulates the tissue water’s diffusivity. 
This approach enables the characterization of microstructur-
al features, providing a more refined and detailed represen-
tation of the underlying biological strucute (7, 15-17).  

Apparent diffusion coefficient (ADC)

The combination of ADC maps with the trace sequence is 
highly sensitive in detecting reduced diffusivity. In head and 

Table 1. Comparison of MRI findings in various odontogenic lesions.

Pathology T1-weighted (T1w) T2-weighted (T2w)
Diffusion-weighted 
Imaging (DWI) - Apparent 
Diffusion Coefficient (ADC)

Dynamic Contrast-Enhanced MRI - 
Contrast Enhancement Status

Odontogenic 
Fibroma

Intermediate-High Intermediate -
Higher enhancement values, particularly 
at 600 seconds post-contrast injection

Odontogenic 
Myxoma

Intermediate-High Intermediate -High -
Lower enhancement values compared to 
odontogenic fibromas

Odontogenic 
Keratocyst

Intermediate- High 
Heterogeneous 
Intermediate-High 

Restricted diffusion and low 
ADC values

Thin enhancement of the rim contrast-
enhanced T1-weighted images

Ameloblastoma Low High High ADC values
Thick enhancement of the rim on 
contrast-enhanced T1-weighted images

Dentigerous  
Cyst

Low- Intermediate High 
Restricted diffusion and low 
ADC values

Weak enhancement

Odontogenic  
Cysts

Low-Intermediate Homogeneous High 
Restricted diffusion and low 
ADC values

Weak enhancement

Simple Bone 
Cyst 

Homogeneous Low- 
Intermediate 

Homogeneous High 
Restricted diffusion and low 
ADC values

Visible progression of contrast 
enhancement from the margin to the 
inner part of the cyst cavity

Figure 6. A. Radicular cyst depicted in a T2-weighted turbo spin 
echo (TSE) image, showing high signal intensity. Additionally, 
bone expansion is observed (arrow), along with destruction 
of the buccal bone cortex (asterisk). B. Axial T1-weighted 
volumetric interpolated breath-hold examination (VIBE) 
image displaying the lesion with low signal intensity. C. and 
D. Diffusion-weighted imaging (DWI) and Apparent Diffusion 
Coefficient (ADC) images providing information about the 
diffusion of water molecules within the lesion. 
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neck imaging, ADC and trace diffusion imaging are increas-
ingly utilized to evaluate benign and malignant tumors (15, 
16). Generally, malignant neoplasms exhibit lower mean ADC 
values than benign tumors due to high cellularity, a high nu-
clear-to-cytoplasmic ratio, and densely packed intracellular 
space. Benign cystic lesions demonstrated higher ADC values 
compared to other lesion categories due to the increased mo-
bility of water protons in fluid-filled cysts (7, 12, 18). However, 
exceptions are common, with some benign lesions showing 
reduced diffusivity and low mean ADC signal (i.e., abscess, 
Warthin tumor, schwannoma, meningioma, solitary fibrous 
tumor, cholesteatoma, hemangiopericytoma, myoepitheli-
al tumor). Conversely, low-cellularity malignant tumors like 
chondrosarcoma and chordoma may have relatively high 
mean ADC values, mimicking benign lesions (12, 13). 

Lymphomas exhibited lower ADC values compared to 
squamous cell carcinomas and adenoid cystic carcinomas. 
No significant difference in ADC values was observed be-
tween squamous cell carcinomas and adenoid cystic car-
cinomas. Inflammatory lesions showed lower ADC values 
compared to benign lesions but were still higher than those 
of malignant tumors, possibly due to differences in cellular 
density and secretions (13, 15, 18-22). 

Conventional MRI can be utilized for the diagnosis and 
follow-up of osteomyelitis (23, 24); as it effectively demon-
strates changes in fat tissue, abnormal bone marrow signals, 
and inflammatory edematous changes (25). However, MRI is 
prone to retaining abnormal imaging findings in the bone 
marrow on later follow-up scans, even when the patient’s 
symptoms have improved. Combining MRI with functional 
imaging methods may address these limitations, potential-
ly reducing the need for PET-CT as MRI techniques advance. 
DWI has shown promise in predicting the malignant risk of 
head and neck lesions, with its specificity potentially im-
proving when combined with other functional imaging 
techniques (13, 17). Dynamic Contrast-Enhanced (DCE-MRI) 
MRI and the ADC values derived DWI have shown promise 
in diagnosing osteomyelitis and monitoring treatment re-
sponse (23). Baba et al. (17) evaluated the characteristics and 
differences in the quantitative parameters from DCE-MRI 
and ADC values derived from DWI in patients before and af-
ter treatment of skull base osteomyelitis, detecting a signif-
icant decrease in ADC values post-treatment. This approach 
is valuable for quantifying MRI parameters for a detailed 
evaluation.

MR imaging of salivary gland tumors

Signal intensity

Salivary gland MR imaging is indicated for neoplasms 
rather than obstructive or inflammatory conditions. Most 
parotid lesions are clearly visible on T1w images due to the 
gland’s hyperintense (fatty) background. On fat-saturated 
images, the bone marrow and cortex of the mandible, max-
illa, and skull base appear hypointense. Enhancing (hyperin-
tense) tissue within this hypointense background suggests 
bone invasion. T1w images effectively show deep infiltration 
into the parapharyngeal space, muscles, and bone, which 
strongly indicates malignancy or capsule rupture in pleo-
morphic adenoma (26-28). 

It is commonly known that a hyperintense mass on T2w 
images typically indicates a benign condition, whereas a 
mass with low to intermediate signal intensity suggests ma-
lignancy. However, the most common benign tumor of the 
salivary glands, pleomorphic adenoma, exhibits very high 
signal intensity on T2w images (29). Despite malignant le-
sions typically showing low signal intensity on T2w images, 
exceptions include low-grade mucoepidermoid carcinoma, 
some adenoid cystic carcinomas, and adenocarcinomas. Ad-
ditionally, Warthin tumor, although benign, can present with 
low or mixed signal intensity on T2w images (28, 30). 

DWI-MRI characterization of salivary gland tumors 

Many studies have highlighted the utility of DWI in the di-
agnosis, staging, and monitoring of salivary gland tumors (15, 
21, 27). While conventional MRI can be challenging in distin-
guishing between benign and malignant salivary gland tu-
mors due to overlapping signal characteristics and enhance-
ment patterns (26), DWI emerges as a promising technique. 
Recent research has demonstrated DWI’s effectiveness in 
differentiating between benign and malignant salivary gland 
pathologies (27, 28, 31, 32). Milad et al. (27) found that ADC 
values for malignant salivary gland tumors were significantly 
lower. In the study of Assili et al. (31), DCE-MRI can identify tu-
mor angiogenesis and DWI is a useful method to determine 
the cellularity of salivary gland tumors. However, DCE-MRI 
and DWI cannot be used alone for reliable differentiation of 
tumor types, as they may produce inaccurate results (32-34). 

Future aspects in dentomaxillofacial radiodiag-
nostics 

Radiomics applications

Advancements in artificial intelligence (AI) have revolu-
tionized the interpretation of medical image data, moving 
from qualitative assessment to quantifiable and reproduc-
ible analysis. AI, fundamental to radiomics, plays a crutial 
role in extracting and selecting quantitative features from 
medical images. Radiomics models, driven by biomarkers, 
offer potential support for detailed image analysis (23, 35). 

Radiomics can utilize various software tools and platforms 
for feature extraction, analysis, and model development. 
These software tools require medical images, such as MRI, 
CT, PET, or other modalities, as input data. The images are 
typically preprocessed to ensure standardized acquisition 
parameters and image quality before feature extraction. 
Once the features are extracted, they can be analyzed using 
statistical methods or machine learning algorithms (35, 36). 

Radiomics applications in oral cancer have demonstrated 
significant potential for assessing tumor characteristics and 
predicting patient outcomes (36). Radiomics studies on ADC 
maps to differentiate the degree of differentiation in squa-
mous cell carcinoma (SCC) revealed that radiomics features 
served as independent indicators for survival rates (37-39). 
These findings underscore the utility of radiomics in oral 
cancer management, offering valuable insights into tumor 
biology and  prognosis (38, 39). 

In a retrospective study by Bae et al. (40), MR images of 
patients with SCC and lymphoma were evaluated. Following 
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the segmentation of the tumors, radiomics features were ex-
tracted from both T1w and T2w images. This study demon-
strates that radiomics applications can effectively differen-
tiate SCC from lymphoma. Additionally, a study by Lu et al. 
(41) showed that combining radiomic features with clinical 
findings can predict lymph node metastasis. Radiomics ap-
plications hold promise for predicting not only pre-diagno-
sis and metastasis (40, 41) but also recurrence (42). 

While the current studies (40-42) provide promising evidence 
for the potential of radiomics in differentiating tumor types 
and predicting metastasis and recurrence, there are limitations 
and challenges that need to be addressed. Reproducibility of 
radiomics features across different imaging protocols and de-
vices needs further investigation to ensure consistency and 
reliability. In addition, current studies do not adequately con-
sider the impact of tumor heterogeneity on the accuracy of ra-
diomics predictions, which could lead to variability in results. 
The integration of radiomics into clinical practice requires stan-
dardization and validation across larger, more diverse patient 
populations to ensure its applicability and effectiveness. Future 
research should focus on addressing these gaps, including the 
development of robust algorithms that can handle diverse im-
aging data and the establishment of standardized protocols for 
radiomics feature extraction and analysis. 

High-field MRI 

The potential of high-field MRI applications is promising for 
future advancements in MRI technology. Increased MRI resolu-
tion often leads to a compromise in signal-to-noise ratio (SNR) 
and tissue contrast, especially in the case of widely used 3 Tes-
la MRI scanners. However, ultra-high magnetic field strengths, 
such as in 7 Tesla MRI, offer the potential for enhanced resolu-
tion with improved tissue contrast and SNR (43, 44). 

Susceptibility-weighted Imaging (SWI) MRI is a common 
sequence for cranial or central nervous system imaging due 
to its sensitivity to paramagnetic compounds (such as deox-
ygenated blood and iron, which lead to the distortion of the 
local magnetic field) is common (45). Currently, 7T SWI MRI 
has demonstrated efficacy in various neurological conditions 
including multiple sclerosis, cerebrovascular diseases, mesial 
temporal lobe epilepsy, cortical developmental malforma-
tions, brain tumors, and Cushing’s disease. These successful 
outcomes underscore its potential utility in the evaluation of 
pathologies within the head and neck region (46, 47). 

Conclusion

In conclusion, the utilization of MRI in imaging head and 
neck pathologies and its extended applications beyond tra-
ditional radiodiagnostics represent a significant advance-
ment. The high-resolution imaging capabilities and exqui-
site soft tissue contrast offered by MRI have revolutionized 
the diagnostic approach to dentomaxillofacial pathologies, 
enabling clinicians to accurately detect, characterize, and 
manage a wide range of conditions. 

Türkçe öz: Dentomaksillofasiyal Patolojilerin Değerlendirilmesinde 
MRG Teknolojisindeki Gelişmeler. Manyetik Rezonans Görüntüleme 
(MRG), yüksek çözünürlüklü görüntüleme yetenekleri sayesinde 
tümörler, enflamatuar durumlar ve vasküler anormallikler de dahil 

olmak üzere geniş bir yelpazede dentomaksillofasiyal patolojilerin 
görüntülenmesi için son derece uygundur. Bu derleme, MRG’nin baş ve 
boyun patolojilerini görüntülemedeki rolünü incelemekte ve diş hekim-
liğinde geleneksel radyodiagnostiğe göre avantajlarını vurgulamak-
tadır. MRG’nin periapikal lezyonları tespit etme, çeşitli kistler ve tümörler 
arasında ayrım yapma ve odontojenik ve non-odontojenik lezyonların 
özelliklerini değerlendirme yeteneği ele alınmaktadır. Odontojenik ker-
atokistler ile ameloblastomların ayrımı ve dinamik kontrastlı MRG kul-
lanarak odontojenik fibromlar ve miksomaların değerlendirilmesine 
özel bir vurgu yapılmaktadır. Ayrıca, diffüzyon ağırlıklı görüntüleme 
(DWI) ve görünür diffüzyon katsayısı (ADC) değerlerinin benign ve 
malign lezyonları ayırt etmedeki potansiyeli, tükürük bezi tümörleri-
nin karakterizasyonunda bu tekniklerin önemi vurgulanmaktadır. Ge-
lecekteki MRG teknolojisi gelişmeleri, yüksek alanlı MRG ve radyomiks 
uygulamaları da ele alınmaktadır. Yapay zeka tarafından yönlendirilen 
radyomiks, tıbbi görüntülerden nicel özellikler çıkarmada umut verici 
bir yaklaşım sunmakta ve oral kanserde teşhis ve prognoz doğruluğunu 
artırma potansiyeline sahiptir. Derleme, MRG’nin dentomaksillofasiyal 
radyodiagnostikteki dönüştürücü etkisini vurgulayarak, teşhis doğru-
luğunu ve hasta sonuçlarını iyileştirmek için klinik pratikte daha geniş 
bir şekilde benimsenmesini savunarak son bulmaktadır. Anahtar Kelim-
eler: Difüzyon ağırlıklı görüntüleme, manyetik rezonans görüntüleme, 
odontojenik kistler, odontojenik tümörler, radyomiks 
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