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Abstract  
Background  
Technical constraints and a laborious workflow have likely led to underutilization of dual-energy CT. Clinical radiologists 

need a better understanding of the benefits of its benefits over single-energy CT. The fundamental idea of DECT involves 

acquiring data at two different X-ray energy levels to differentiate materials. Various acquisition techniques are available, 

including dual-tube systems, fast voltage switching, dual-layer detectors, split-filter techniques, and sequential scanning, 

each with its own pros and cons for clinical application. Up to 20% of cystic jaw lesions are OKCs, which are epithelial-

lined cysts that are frequently linked to a nevoid basal cell carcinoma syndrome. Ameloblastomas (AMs) and odontogenic 

keratocysts (OKCs) are common, benign jaw lesions often discovered accidentally during routine radiographic 

examinations. Although benign, they can cause significant pain and tissue damage. Diagnosis typically involves clinical 

exams, radiography (such as panoramic X-rays, CT scans, or CBCT), and a subsequent biopsy. A key challenge is that AMs 

and OKCs look identical on conventional imaging, making primary differentiation by a radiologist difficult and highlighting 

a potential area where advanced techniques like DECT could offer improved diagnostic capabilities. 

Material and Methods 
Major databases such as Medline were explored through a detailed literature search, resulting in a systematic review 

pertaining to Dual-energy CT quantitative parameters that can improve the performance of differential diagnosis between 

ameloblastomas and odontogenic keratocysts with solid components. 

Results 
Ten original research scientific articles, dated between 2020 and 2024, about the mentioned topic were highlighted. 

Conclusions 
The ability to distinguish ameloblastomas from OKCs with solid components is much enhanced when DECT quantitative 

parameters are combined with traditional imaging features, providing a possible image-based diagnostic tool for clinical 

diagnosis. Detailed information regarding the DECT quantitative parameters can improve the performance of differential 

diagnosis between AMs and OKC, as discussed in this systematic review. 
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INTRODUCTION:  
Dual-energy CT, which scans an item at two distinct 

energies, allows for the identification of material properties 

that cannot be assessed with traditional single-energy CT 

imaging. Material decomposition based on variations in the 

material attenuation coefficients at various energies can be 

carried out using this imaging technique. There are two 

types of dual-energy analyses: those based on picture data 

and those based on raw data. Dual-energy analysis is more 

accurate when using raw data-based analysis since the 

beam-hardening impact is reduced. As the energy level 

drops on virtual monochromatic images, the iodine contrast 

rises, making contrast-enhanced lesions easier to see. 

Additionally, the use of material degradation techniques, 

such as iodine and edema pictures, improves the ability to 

identify lesions caused by illnesses that arise in routine 

clinical practice. Elements like iodine, calcium, or uric acid 

can be found and measured using DECT. Virtual non-

contrasting images, iodine maps, virtual monochromatic 

images, mixed or weighted images, and material-specific 

images can all be produced using a variety of post-

processing methods. Due to advancements in CT hardware 

and post-processing capabilities, dual energy CT has only 

been widely used in clinical practice during the last 20 years, 

despite the concept's initial introduction in 1970. DECT has 

many uses in emergency radiology, such as distinguishing 

between intracranial hemorrhage and contrast staining in 

stroke imaging, diagnosing pulmonary embolism, 

characterizing accidentally discovered renal and adrenal 

lesions, reducing beam and metal hardening artifacts, 

identifying uric acid renal stones, and diagnosing gout. In 

clinical practice, ameloblastomas and odontogenic 

keratocysts (OKCs) are frequently seen. Ameloblastoma is 

the most prevalent odontogenic tumor, while OKC is a 

frequent cyst of odontogenic origin. They can occur 

anywhere in the jaws, but the posterior mandible, which 

includes the ramus and molar area, is where they most 

frequently manifest. They frequently share comparable 

radiographic characteristics in OPG and other X-ray 

pictures. Because of the similarity in the location, 

radiographic features, and clinical signs, it can be 

challenging to distinguish between OKC and 

ameloblastoma. However, because cysts and tumors differ 

in their biological function and how they are treated, getting 

a precise diagnosis before beginning treatment is an 

essential first step. Dual-energy CT (DECT) differentiates 

ameloblastoma from OKC by measuring material 

composition. It detects higher iodine concentration in the 

vascularized ameloblastoma and higher water content in the 

cystic, keratin-filled OKC.  

 
MATERIAL AND METHODS: 
“Dual energy CT” AND “jaw” AND “pathology’’ were the 

words used in the MEDLINE database using an advanced 

search strategy targeting different article categories between 

2020 and 2024. The result was 78 articles, out of which we 

selected 10 articles based on the inclusion criteria. Inclusion 

criteria were case studies and scientific literature published 

between 2020 and 2024. Exclusion criteria were of scientific 

literature irrelevant to the specific search. This systematic 

review was conducted to determine the importance of Dual-

energy CT quantitative parameters in improving the 

performance of differential diagnosis between 

ameloblastomas and odontogenic keratocysts with solid 

components, following the guidelines of the PRISMA 

(Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses). PubMed, Lilacs, Embase, Scopus, and 

Web of Science were the sources of electronic databases. 

The search strategy used Boolean operators (AND and OR): 

[ALL (“Dual energy CT”) AND (Jaw OR pathology OR CT 

imaging OR differential OR diagnosis) AND (cystic 

lesions)]. The following data were collected: first author, 

year, country of study, type of study, and outcome. The 

quality of studies was assessed using the STROBE 

(Strengthening the Reporting of Observational Studies) 

checklist. 

 
Figure 1 – PRISMA flowchart 
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RESULTS 
Ten articles were included in this systematic review based on the selection criteria. We analyzed and mentioned in the ten 

articles reviewed. This included only relevant research articles and excluded articles about nonspecific search terms. 

                                                     

Table 1 – An overview 
Author  Title  Journal  Outcome 

Deepak Justine 

Viswanathan, 

 Ashu Seith Bhalla, 

Smita Manchanda 3,  

Ajoy Roychoudhury, 

Deepika Mishra, Asit Ranjan 

Mridha 

Characterization of tumors 

of the jaw: Additive value 

of contrast enhancement 

and dual-energy computed 

tomography 

Viswanathan DJ, Bhalla AS, 

Manchanda S, Roychoudhury A, 

Mishra D, Mridha AR. 

Characterization of tumors of  

the jaw: Additive value of contrast 

enhancement and dual-energy 

computed tomography. World 

Journal of Radiology. 2024 Apr 

28;16(4):82. 

doi: 10.4329/wjr.v16.i4.82 

Enhancement 

characteristics of solid 

components combined 

with dual-energy 

parameters offer a 

precise differentiation 

between jaw tumors 

Padcha Tunlayadechanont,  

Thiparom Sananmuang 

Dual-energy CT in head 

and neck applications 

Tunlayadechanont P, Sananmuang 

T. Dual-energy  

CT in head and neck applications. 

The Neuroradiology Journal. 2025 

Jan 8:19714009251313507. 

doi: 10.1177/19714009251313507 

As DECT technology 

evolves, it enhances the 

efficacy of managing 

head and neck 

pathologies. 

Makoto matsubara, osamu, 

Tanaka,  

Yasunori  

Muramatsu,  

Yasuhisa Hasegawa, masayu

ki  

Matsuo,  

Shinichiro  

Sumitomo 

Usefulness of contrast-

enhanced dual-energy 

computed tomography for 

detecting oral, head, and 

neck cancers 

Matsubaram, Tanaka O, 

Muramatsu, Hasegawa Y, Matsuo 

M, Sumitomo S. Usefulness of 

contrast-enhanced dual-energy 

computed tomography for 

detecting oral, head, and neck 

cancers. Oral Surgery, Oral 

Medicine, Oral Pathology, and 

Oral Radiology. 2021 Jan 

1;131(1):e34. 

DOI: 10.1016/j.oooo.2020.08.039  

Visual estimation is 

superior with IDCT than 

with NRCT in terms of 

all aspects. 

M Cellina, M Cè, E 

Grimaldi, G Mastellone, A 

Fortunati, G Oliva, 

 C Martinenghi, G 

Carrafiello 

The role of dual-energy 

computed tomography 

(DECT) in emergency 

radiology: a visual guide to 

advanced diagnostics 

Cellina M, Cè M, Grimaldi E, 

Mastellone G, Fortunati A, Oliva 

G, Martinenghi C, Carrafiello G. 

The role of dual-energy computed 

tomography (DECT) in 

emergency radiology: a visual 

guide to advanced diagnostics. 

Clinical radiology. 83:106836. 

doi: 10.1016/j.crad.2025.106836. 

DECT offers several 

advantages, enhanced 

visualisation, reduced 

exposure and contrast 

medium, and improved 

diagnostic accuracy  

Jira Kitisubkanchana, 

Nor Hidayah Reduwan, 

Sopee Poomsawat, 

Suchaya Pornprasertsuk 

Odontogenic keratocyst 

and ameloblastoma: 

radiographic evaluation 

Kitisubkanchana J, Reduwan NH, 

Poomsawat S, Pornprasertsuk-

Damrongsri S, 

Wongchuensoontorn C. 

A unilocular radiolucent 

lesion with a smooth 

border, no root 

resorption, and causing 

https://pubmed.ncbi.nlm.nih.gov/?term=%22Viswanathan%20DJ%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Viswanathan%20DJ%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Bhalla%20AS%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Manchanda%20S%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Roychoudhury%20A%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Mishra%20D%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Mridha%20AR%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Mridha%20AR%22%5BAuthor%5D
https://doi.org/10.4329/wjr.v16.i4.82
https://pubmed.ncbi.nlm.nih.gov/?term=%22Tunlayadechanont%20P%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Sananmuang%20T%22%5BAuthor%5D
https://doi.org/10.1177/19714009251313507
https://doi.org/10.1016/j.oooo.2020.08.039
https://pubmed.ncbi.nlm.nih.gov/?term=Cellina+M&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=C%C3%A8+M&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=Grimaldi+E&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=Grimaldi+E&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=Mastellone+G&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=Fortunati+A&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=Fortunati+A&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=Oliva+G&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=Martinenghi+C&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=Carrafiello+G&cauthor_id=40037137
https://pubmed.ncbi.nlm.nih.gov/?term=Carrafiello+G&cauthor_id=40037137
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Damrongsri, Chanchai  

Wongchuensoontorn 

Odontogenic keratocyst and 

ameloblastoma: radiographic 

evaluation. Oral radiology. 2021 

Jan;37(1):55-65. 

doi: 10.1007/s11282-020-00425-2 

mild or no bone 

expansion is suggestive 

of an OKC rather than an 

ameloblastoma 

Naoki Kaneko Hu Chen, 

Junsei Sameshima, Taiki 

Sakamoto, Shintaro 

Kawano, Seiji Nakamura, 

Toru Chikui, Takeshi 

Mitsuyasu 

Comparison of computed 

tomography findings 

between odontogenic 

keratocyst and 

ameloblastoma in the 

mandible: Criteria for 

differential diagnosis 

Kaneko N, Sameshima J, Kawano 

S, Chikui T, Mitsuyasu T, Chen H, 

Sakamoto T, Nakamura S. 

Comparison of computed 

tomography findings between 

odontogenic keratocyst and 

ameloblastoma in the mandible: 

criteria for differential diagnosis. 

Journal of Oral and Maxillofacial 

Surgery, Medicine, and Pathology. 

2023 Jan 1;35(1):15-22. 

doi.org/10.1016/j.ajoms.2022.07.

016 

CT findings are 

strikingly different 

between OKCs and 

ameloblastoma. 

G C Fernández-Pérez, C 

Fraga Piñeiro, M Oñate 

Miranda, M Díez Blanco, J 

Mato Chaín, M A Collazos 

Martínez 

Dual-energy CT: Technical 

considerations and clinical 

applications 

Fernández-Pérez GC, Piñeiro CF, 

Miranda MO, Blanco MD, Chaín 

JM, Martínez MC. Dual-energy 

CT: Technical considerations and 

clinical applications. Radiologia. 

2022;64(5):445-55. 

doi:10.1016/j.rxeng.2022.06.003. 

Dual-energy CT also 

makes it possible to 

obtain virtual single-

energy images. 

Juergen Taxis, Natascha 

Platz Batista da 

Silva, Elisabeth Grau, Gerrit 

Spanier, Felix 

Nieberle, Michael 

Maurer, Steffen 

Spoerl, Johannes K 

Meier, Tobias Ettl, Torsten E 

Reichert, Nils Ludwig 

Novel Three-Dimensional 

and Non-Invasive 

Diagnostic Approach for 

Distinction between 

Odontogenic Keratocysts 

and Ameloblastomas 

Taxis J, da Silva NP, Grau E, 

Spanier G, Nieberle F, Maurer M, 

Spoerl S, Meier JK, Ettl T, 

Reichert TE, Ludwig N. Novel 

Three-Dimensional and Non-

Invasive Diagnostic Approach for 

Distinction between Odontogenic 

Keratocysts and Ameloblastomas. 

Dentistry journal. 2023 Aug 

11;11(8):193. 

This represents a faster 

and non-invasive option 

for preoperative 

diagnosis.  

Ahmad Abu-Omar, Nicolas 

Murray, Ismail T Ali, Faisal 

Khosa, Sarah Barrett, Adnan 

Sheikh, Savvas 

Nicolaou, Stefania 

Tamburrini, Francesca, 

Iacobellis, Giacomo 

Sica, Vincenza 

Granata, Luca 

Saba, Salvatore 

Masala, Mariano Scaglione 

Utility of Dual-Energy 

Computed Tomography in 

Clinical Conundra 

Abu-Omar A, Murray N, Ali IT, 

Khosa F, Barrett S, Sheikh A, 

Nicolaou S, Tamburrini S, 

Iacobellis F, Sica G, Granata V. 

Utility of Dual-Energy Computed 

Tomography in Clinical 

Conundra. Diagnostics (Basel, 

Switzerland). 2024 Apr 

7;14(7):775. 

doi: 10.3390/diagnostics14070775 

Advancing medical 

technology 

revolutionizes our ability 

to diagnose various 

disease processes. 

Jo€ el Greffiera, Nicolas 

Villania, Didier Defeza, 

Spectral CT imaging: 

Technical principles of 

Greffier J, Villani N, Defez D, 

Dabli D, Si-Mohamed S. Spectral 

Spectral computed 

tomography (CT) 

https://doi.org/10.1016/j.ajoms.2022.07.016
https://doi.org/10.1016/j.ajoms.2022.07.016
https://pubmed.ncbi.nlm.nih.gov/?term=Fern%C3%A1ndez-P%C3%A9rez+GC&cauthor_id=36243444
https://pubmed.ncbi.nlm.nih.gov/?term=Fraga+Pi%C3%B1eiro+C&cauthor_id=36243444
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https://pubmed.ncbi.nlm.nih.gov/?term=Mato+Cha%C3%ADn+J&cauthor_id=36243444
https://pubmed.ncbi.nlm.nih.gov/?term=Mato+Cha%C3%ADn+J&cauthor_id=36243444
https://pubmed.ncbi.nlm.nih.gov/?term=Collazos+Mart%C3%ADnez+MA&cauthor_id=36243444
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https://pubmed.ncbi.nlm.nih.gov/?term=Platz+Batista+da+Silva+N&cauthor_id=37623289
https://pubmed.ncbi.nlm.nih.gov/?term=Platz+Batista+da+Silva+N&cauthor_id=37623289
https://pubmed.ncbi.nlm.nih.gov/?term=Platz+Batista+da+Silva+N&cauthor_id=37623289
https://pubmed.ncbi.nlm.nih.gov/?term=Grau+E&cauthor_id=37623289
https://pubmed.ncbi.nlm.nih.gov/?term=Spanier+G&cauthor_id=37623289
https://pubmed.ncbi.nlm.nih.gov/?term=Spanier+G&cauthor_id=37623289
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https://pubmed.ncbi.nlm.nih.gov/?term=Meier+JK&cauthor_id=37623289
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https://pubmed.ncbi.nlm.nih.gov/?term=Reichert+TE&cauthor_id=37623289
https://pubmed.ncbi.nlm.nih.gov/?term=Ludwig+N&cauthor_id=37623289
https://pubmed.ncbi.nlm.nih.gov/?term=Abu-Omar+A&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Murray+N&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Murray+N&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Ali+IT&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Khosa+F&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Khosa+F&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Barrett+S&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Sheikh+A&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Sheikh+A&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Nicolaou+S&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Nicolaou+S&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Tamburrini+S&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Tamburrini+S&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Iacobellis+F&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Iacobellis+F&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Sica+G&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Sica+G&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Granata+V&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Granata+V&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Saba+L&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Saba+L&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Masala+S&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Masala+S&cauthor_id=38611688
https://pubmed.ncbi.nlm.nih.gov/?term=Scaglione+M&cauthor_id=38611688


  

  

Student’s Journal of Health Research Africa 

e-ISSN: 2709-9997, p-ISSN: 3006-1059 
Vol.6 No. 9 (2025): September 2025 Issue 

 https://doi.org/10.51168/sjhrafrica.v6i9.2227 
Review Article 

 

Page | 5 Page | 5 

Djamel Dablia, Salim Si-

Mohamed 

dual-energy CT and multi-

energy photon-counting 

CT 

CT imaging: technical principles 

of dual-energy CT and multi-

energy photon-counting CT. 

Diagnostic and Interventional 

Imaging. 2023 Apr 1;104(4):167-

77. 

Doi: 10.1016/j.diii.2022.11.003. 

imaging encompasses a 

unique generation of CT 

systems based on a 

simple principle that 

makes use of the energy-

dependent information 

present in CT images. 

 

DISCUSSION  
The head and neck are an anatomically complex region. 

Computed Tomography (CT) plays an important role in 

assessing the anatomical structures and translates to CT in 

differences in attenuation.1 Metallic devices in the oral 

cavity may cause important artifacts that may obscure the 

visualization of the normal anatomy and pathology.2 Some 

structures may be hyperdense, such as the thyroid gland, or 

may contain calcium, hindering the identification of 

enhancement after intravenous contrast administration.3 

Dual-Energy CT (DECT) has many applications, providing 

additional information for radiologists.4 In diagnostic 

imaging, the photoelectric effect is the most important 

mechanism. This effect increases as the energy of the X-ray 

beam approaches the K edge of the atom; different atoms 

have different K edge values.5 In dual-energy CT, two 

different X-ray spectra are used to acquire two image 

datasets of the same anatomic region, allowing analysis of 

energy-dependent changes in the attenuation of different 

materials.6 

Every material shows a relatively specific change in 

attenuation between images obtained with a high and a low-

energy spectrum, and this allows better characterization of 

the tissues.7 Two different materials that show similar 

attenuation on images acquired with one of the two energy 

spectra may show substantial differences in their attenuation 

on the images acquired with the other spectrum and hence 

may be easily differentiated.8 

There are multiple techniques available for dual energy CT 

imaging, which can be broadly classified as 9 

 Dual source DECT 

 Single source DECT – further divided based on the 

exact mechanism to generate two different energy 

spectra as: 

 Fast kV switching 

 Dual-layer detector 

 Slow kV switching 

 Dual spiral dual energy 

 Twin beam dual energy 

CT imaging, materials having different chemical 

compositions can be represented by the same, or very 

similar, CT numbers, making the differentiation and 

classification of different types of tissues extremely 

challenging.10 A classic example is the difficulty in 

differentiating between calcified plaques and iodine-

containing blood.11 Although these materials differ in 

atomic number considerably, depending on the respective 

mass density or iodine concentration, the bone and iodinated 

blood may appear identical.12 The reason for these 

difficulties in differentiating and quantifying different tissue 

types is that the measured CT number of a voxel is related 

to the linear attenuation coefficient μ(E).13 It is not unique 

for any given material but is a function of the material 

composition, the photon energies interacting with the 

material, and the mass density of the material.14 

Principles of DECT - DECT assesses attenuation by 

materials when submitted to high (140–150 kVp) and low 

energy (80–100 kVp) photon beams and acquires two 

datasets for the imaged anatomical range.15 Post-processing 

of dual-energy data can be conducted either before or in the 

projection-space domain or in the image-space domain, the 

reconstruction of high- or low-energy images, depending on 

the scanner.16 

Postprocessing manipulation is utilized to reconstruct three 

different types of images: mixed images, material-specific 

images, and virtual monoenergetic images.17 Images 

derived from a combination of the high and low-energy 

datasets are created and are called mixed images. DECT 

material-specific images are created after evaluating the 

interaction of all body constituents with high and low energy 

levels.18 

Postprocessing software is used to calculate the attenuation 

properties of each voxel at low and high energy, and a 

mathematical algorithm is used to determine the proportion 

of dominant materials. 19 Virtual non-contrast (VNC) 

images, sometimes referred to as virtual unenhanced (VUE) 

images depending on the vendor, are constructed after the 

voxels containing iodine are excluded from the image.20 
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These advantages are particularly evident in multiphasic 

studies such as CT angiography, CT urography, or 

multiphasic liver CT, where the necessity for a true non-

contrast scan can be omitted. This can result in reductions in 

radiation dose ranging from 19% to 60%.21 It is also 

possible to superimpose a color-coded iodine overlay map 

(IOM) to quantify the amount of iodine in a specific region 

of interest.22 

DECT allows the extrapolation of images for various single-

energy levels. The resultant virtual monoenergetic image 

(VMI) simulates the image that would be obtained if the 

scanner were to emit a true monoenergetic beam of X-rays. 

23 Using low-energy images improves the contrast-to-noise 

ratio by increasing the attenuation of materials with high 

atomic numbers, such as iodine, at the expense of decreased 

spatial resolution and increased noise.24 

This facilitates the detection of iodine-containing structures 

such as contrast-opacified vessels and hypervascular 

tumors, rendering them more conspicuous.25 It also enables 

a decrease in the volume of intravenous iodinated contrast 

administered, which can be useful in patients with reduced 

renal function.26 Similarly, reductions of 50% in iodinated 

contrast dosage for CT urography and 40% for coronary CT 

angiography are also feasible.27  

Conversely, high-energy images improve signal-to-noise 

ratio and ameliorate the effect of streak artifact, but with 

decreased attenuation of body constituents at higher 

energies.28 DECT postprocessing application also utilizes 

Rho-Z Maps (Z effective) to reconstruct images based on the 

material decomposition of substances.29 The Rho Z 

decomposition technique involves separation of materials 

based on their effective number (Rho) and electron density 

(z).30 

Through material composition analysis, this application can 

identify and characterize different materials depending on 

their relative atomic number.31 Thus, dual energy CT can be 

defined as the use of attenuation values acquired with 

different energy spectra.32 

Dual energy methods for CT were first investigated by 

Alvarez and Macovski in 1976. They demonstrated that 

even with polychromatic X-ray spectra, one can still 

separate the measured attenuation coefficients.33 Initial 

applications focused primarily on the characterization of 

lung, liver, and soft tissue composition. Clinical application 

of this technique focused primarily on bone densitometry 

measurements.34 In the 1980s, a modified commercial CT 

system (Siemens DR) used fast tube voltage switching to 

allow alternate projection measurements at the low and high 

tube potentials.35 

Dual source CT is a CT system where two X-ray sources and 

two data acquisition systems are mounted on the same X-ray 

gantry, positioned orthogonally to one another on the 

gantry.36 Each x-ray source is equipped with an 

independent high-voltage generator, allowing independent 

control of both the x-ray tube potential and tube current.37 

Thus, simultaneously acquired low- and high-energy images 

can be reconstructed with comparable image noise levels.38 

DECT Systems - Dual-source scanner with dual detector 

arrays utilizes two X-ray sources and two data-acquisition 

systems mounted on the gantry in an orthogonal fashion.39 

A high-energy dataset is obtained at 120 or 140 kVp, and a 

low-energy dataset is acquired at 80 or 100 kVp. Using two 

separate X-ray sources allows beam filtration and current 

modulation in each tube, resulting in optimization of image 

quality.40 

                         
Table 2: Strengths of Weaknesses of various DECT systems41 

Technology Advantages Disadvantages 

Dual source Optimized image quality 
Limited temporal and spatial resolution 

Small Field of View 

Rapid kVp 

switching 

Good temporal and spatial 

registration 

Limited spectral separation, High noise-to-signal 

ratio of low-energy images, requires specialized 

hardware. 

Dual-layer detectors 
Excellent temporal and spatial 

resolution 
High spectral overlap requires specialized hardware 

Twin-beam 

filtration 

Cost-effective 

Full spectral field of view available 

for image acquisition 

Temporal discrepancy between high- and low-

energy data, Cross-scatter, Intrinsic lower energies 

due to filtration, Overlapping spectra in the center 

and edge of the beam 
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Dual spin 

Cost-effective, Optimized tube 

current modulation, Full spectral, 

Field of view 

No cross scatter 

Spectral distortion secondary to motion artefact 

 

Indications for the use of DECT include metal artifact 

related to implants, carotid atherosclerotic plaque 

assessment, head and neck tumor characterization, detection 

of parathyroid lesions, and delineation of paranasal sinus 

ventilation.42 Metal artifact reduction - Since high-energy 

X-ray photons penetrate deeper into the materials, beam-

hardening and metallic streak artifacts are reduced.43 

Simulated monochromatic images have been shown to 

decrease the amount of artifact caused by dental hardware in 

adjacent bone.44 This technique is particularly useful in 

maxillofacial imaging, in which braces and other metallic 

hardware are commonly encountered.45 A recent cadaveric 

study demonstrated that beam hardening artifacts from 

dental implants were subjectively decreased in most subjects 

by increasing the simulated monochromatic energy level of 

the reconstructed data.46 

Material differentiation - As DECT can differentiate 

different materials from one another, calcium in the bones is 

readily separated from iodine in the contrast media.47 

Hence, the bones in any angiography study can be easily 

removed. Similarly, calcified plaques can be removed for 

better visualisation of the lumen.48 

Bone marrow edema is best visualised on MRI imaging. 

However, with DECT, it can differentiate calcium from 

other elements, and it can also selectively remove calcium 

from the region of interest. This is called the virtual non-

calcium (VNC) technique 47 

Material decomposition - The dual energy iodine maps 

allow us to evaluate lung perfusion; additionally, the dual 

energy iodine maps also improve visualisation of filling 

defects/thrombi in a small segmental or subsegmental 

artery.48 In patients with pulmonary thromboembolism, the 

dual energy perfusion maps show peripheral wedge-shaped 

areas of reduced perfusion representing perfusion defects.49 

Atomic number maps (Rho/Z) – This allows calculation of 

the atomic number in the lesion, for the separation of various 

materials. Studies showed that non-enhancing renal cysts, 

including hyperattenuating cysts, can be discriminated from 

enhancing masses on effective atomic number maps 50 

The morphological and quantitative spectral parameters 

obtained from DECT imaging were evaluated for the 

differentiation of various tumors of the jaw.51 The primary 

goal was to identify qualitative and quantitative parameters 

for distinguishing ameloblastomas from non-

ameloblastomas. 52 

On investigating the potential of using quantitative 

information provided by both the virtual monochromatic 

images and MD images in dual-energy spectral CT imaging 

for the differentiation of ameloblastomas and non-

ameloblastomas.53 Iodine, as the main component of a 

contrast medium, allows the assessment of vascular beds 

and intercellular spaces, and it facilitates the differentiation 

of lesions at various locations in the body.54 DECT allows 

the quantitative assessment of the concentration of iodine 

accumulated in a unit of tissue volume. The degree of 

angiogenesis indicates the degree of viability, the degree of 

malignancy, and the vascularization sources.55 Multiple 

stromal factors, including growth and angiogenic factors, 

extracellular matrix components, and proteinases, are 

overexpressed and linked to the development of this tumor, 

where they play critical roles in invasion, growth, and 

progression with aggressive behavior.56  The non-

ameloblastomas included a heterogeneous sample within the 

group that ranged from cystic lesions 57 

This was in accordance with the earlier studies, which 

showed that central giant cell lesions had significantly 

higher angiogenetic potential compared to 

ameloblastomas.58 In a comparison of ameloblastomas with 

OKCs, like morphological features, all quantitative 

parameters showed significant differences between the two 

lesions.59 

The water concentration of the cystic areas differs 

significantly between the ameloblastomas and OKCs, 

indicating that the density of the cystic components with 

suppressed iodine information varies between these 

odontogenic tumors.60 Cystic spaces in the ameloblastomas 

usually contain slightly proteinaceous fluids, occasionally 

associated with colloidal materials. The cyst lumen of OKCs 

often contains desquamated keratin.61 

Therefore, it is that such desquamated keratin increased the 

viscosity of fluids in the lumen, thereby increasing the value 

of water concentration in the iodine images compared with 

ameloblastomas, in which increases in viscosity may be 

minimal.62 Ameloblastomas showed significantly increased 

values of DECT parameters, compared to non-
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ameloblastomas, except for some cystic lesions like central 

giant cell granuloma 63 

 
CONCLUSION  
DECT can help differentiate among jaw cancers that closely 

resemble one another on conventional imaging, as well as 

aid in the anatomical and physiological classification of jaw 

tumors. By confirming the technical viability of single-

source spectral CT imaging, which depends on the 

differentiation of iodine and water, as a useful tool for 

quantitatively differentiating ameloblastoma from other jaw 

tumors at roughly comparable dose equivalency of 

conventional CT, our study adds to the body of existing 

literature. One of the new methods in the field of medical 

picture analysis is radiomics. It was described as an imaging 

biomarker, derived from high-throughput extraction of 

features from medical images that are often invisible to the 

human eye. The features can be obtained using deep 

learning, also known as deep radiomics, or from 

mathematical formulas created by engineers. The DECT 

goes beyond the traditional SECT in terms of quantitative 

data. DECT offers several benefits for assessing the head 

and neck. In oncology, it aids tumor visualization, tissue 

characterisation, cancer staging by detecting thyroid 

cartilage invasion and lymph node metastases, treatment 

planning, and prognostication. For benign abnormalities, 

DECT also assists in the assessment of deep neck abscesses, 

identification of sialolithiasis, and characterization of 

parathyroid adenomas. 
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