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Abstract

This dataset features 200 sagittal projection images derived from Cone Beam Computed
Tomography (CBCT) scans, corrected according to the Natural Head Position (NHP)
guidelines proposed by Fredrik Lundstrom and Anders Lundstrém. The images originate
from orthodontic patients in Cali, Valle del Cauca, Colombia, encompassing both initial
phases and ongoing treatments. The dataset is divided into two groups: 100 images from
female subjects (CoF) and 100 from male subjects (CoM), facilitating gender-specific
studies.

The dataset is accompanied by an Excel file "Data info.xIsx" that details the rotation angles
in the axial (Yaw), coronal (Roll), and sagittal (Pitch) planes, along with the pixel size and
image dimensions. This detailed documentation supports the replication of studies and aids
in the interpretation of cephalometric analyses.

Corrections made to align the images with NHP standards involve adjustments in the three
main anatomical planes using points from the frontozygomatic suture (Fz) in the axial and
coronal planes, and sella (S) and nasion (N) for the sagittal plane.
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SPECIFICATIONS TABLE

Subject Biomedical Engineering; Bioengineering; Dentistry, Oral Surgery and Medicine;
Medical Imaging.

Specific subject [Health and Medical Sciences: Medical Imaging; Cephalometric Analysis;
area Craniofacial Morphology.

Type of data Images (.jpg), Table (.xlsx).

Data collection |Data were collected using two CBCT machines. CBCT1 (Imaging Science
International) Model 17/19 with settings: 120 kV, 5 mA; CBCT2 (NNT) Model
NNTVGiIMK4 with settings: 110 kV, 1 mA. Both were set for a full-face FOV with a
slice thickness and slice increment of maximum 0.4 mm. Images were corrected
for Yaw, Roll and Pitch according to NCP guidelines and validated by orthodontic
specialists. Two hundred cone beam computed tomography (CBCT) images of the
skull were taken from patients in Cali, Valle del Cauca, Colombia, who are
initiating or already undergoing orthodontic treatment. These images were
corrected to the natural head position and subsequently an X-ray summation
projection in the sagittal plane was extracted. The data set includes one hundred
projections of female subjects, identified with the acronym CoF, and one
hundred of male subjects, identified with the acronym CoM.

Data source Cali, Valle del Cauca, Colombia.
location
Data Repository name: Mendeley

accessibilit
y Data identification number: 10.17632/3hctm4nsjy.1

Direct URL to data: https://data.mendeley.com/datasets/3hctm4nsjy/1

Related none
research article

VALUE OF THE DATA

* This dataset offers a standardized series of sagittal head images obtained through
CBCT, corrected for Pitch, Yaw, and Roll according to established Natural Head Position
(NHP) parameters.

» It provides educational material for teaching the interpretation of sagittal images and
treatment planning, helping students understand the complexities of facial and cranial
structures from a sagittal perspective in orthodontics and maxillofacial surgery.
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* It can be used in studies requiring a precise understanding of sagittal cranial anatomy,
allowing detailed analyses of post-correction craniofacial morphology.

* It can be used in the development and validation of diagnostic tools from cephalometric
measurements derived from sagittal view images, particularly in the development of
automatic segmentation algorithms, and the estimation of anatomical features from
sagittal projections.

BACKGROUND

Correcting the Natural Head Position (NHP) is essential in cephalometric studies to obtain
precise measurements in profile radiographs, which are crucial in various branches of
dentistry such as orthodontics and maxillofacial surgery [1], [2], [3]. Variations in head
orientation can alter key measurements such as mandibular length, anterior facial height,
and the sagittal relationship between the jaws, directly impacting diagnostic and therapeutic
decisions. Incorrect orientation can simulate conditions such as maxillary or mandibular
protrusion or retrusion, leading to misdiagnoses and inappropriate treatments [4], [5], [6], [7],
[8]. Therefore, using NHP as a reference is vital to ensure that the measurements accurately
reflect the patient's dentofacial morphology and provide a solid foundation for effective
clinical interventions [9].

DATA DESCRIPTION

This dataset consists of 200 sagittal projections extracted from Cone Beam Computed
Tomography (CBCT) images, meticulously corrected across three anatomical planes: Yaw
(sagittal), Roll (coronal), and Pitch (sagittal). The corrections are based on the Natural Head
Position (NHP) standards suggested by Fredrik Lundstrom and Anders Lundstrom [1], [2].

Dataset Structure

e Main Folders: The dataset is organized in a main directory within the data repository
named "Data", which contains 200 images of male and female individuals,
respectively, ensuring equitable representation.

Technical Details

e Image Format and Resolution: All images are in JPG format, with resolutions
ranging from 512x507 to 768x576 pixels. This allows for precise linear
measurements, which are essential for detailed cephalometric analysis and
morphological evaluations.

e Pixel Dimensions and Size: Pixel sizes vary between 0.25 mm and 0.4 mm,
adapting to precision requirements for each type of analysis.

Supplementary Data
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e Corrections Excel File: The “Data info.xIsx” file documents the correction angles in
Yaw, Roll, and Pitch for each JPG image, along with the pixel size, and dimensions
of each image, as detailed in Table 1, providing crucial data for understanding and
replicating the applied corrections.

Accessibility and Usage
e Availability and Applications: The dataset is designed to be broadly accessible to
researchers, academics, and professionals in fields such as orthodontics, radiology,
and maxillofacial surgery. This collection offers a standardized and precise base for
research, clinical practices, and technological developments in medical diagnosis
and treatment.
Table 1.

Example of data layout

Ref_patient Yaw Roll Pitch Pixel size Width Height
CoF000_pos 3,69 2,21 2,75 0.3 512 507
CoMO044_pos -2,18 -2,05 10,42 0.25 640 543

EXPERIMENTAL DESIGN, MATERIALS AND
METHODS

Materials:

In this study, two cone beam computed tomography (CBCT) machines were used to acquire
high-resolution images of the craniofacial structure. The first device was an Imaging Science
International model 17/19, and the second device used was an NNT/NTVGiIMK4.

Methods:

This study focuses on developing a database of sagittal images, adjusted to the Natural
Head Position (NHP), from CBCT images of individuals with mixed ethnic characteristics
from Cali, Colombia. To ensure the NHP correction, the three steps shown in Fig. 1 were
implemented.

Estimation of
rotation
angles in the
3 anatomical

planes

y

Fig. 1. General block diagram for Natural Head Position (NHP) correction.
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This study addresses the correction of Natural Head Position (NHP) using CBCT images, for
which a database of 200 CBCT images of patients from Cali, Colombia was compiled. The
sample was approved by the research ethics committee of the Universidad Autonoma de
Occidente, with ETHICS COMMITTEE ACT No. 01-2024 dated February 12, 2024.

For the creation of this corrected sagittal image database, a systematic approach was
followed in three essential stages, aligned with the descriptive blocks of the provided
diagram:

1. Normalization of images in RAI orientation: Initially, the sequence of slices within
the CBCT volume was organized using DICOM metadata for patient image
orientation (IOP) and patient image position (IPP) [10]. Once the images are
reorganized, they are normalized in RAI orientation, meaning the head orientation is
directed from right to left, anterior to posterior, and from inferior to superior, providing
a uniform base essential for subsequent analysis. In Fig.2, the image on the left
details the RAI orientation where the first slice is located in the lower or basal area,
and it increases upwards, and the image on the right describes the LPS orientation
(from left to right, posterior to anterior, and from superior to inferior), where the first
slice of this volume starts at the top and increases downwards.

Fig. 2. Head Orientation Coordinate Systems. Left - RAI (Right Anterolnferior), and
Right - LPS (Left PosteroSuperior).

2. Estimation of rotation angles in the three anatomical planes: This phase begins
with the selection of anatomical references that exhibit minimal asymmetry among
patients, to standardize measurements of rotation angles. For the axial plane, the
angle is calculated between a horizontal line and the slope of the line drawn by
connecting the most external points on the right and left sides of the frontozygomatic
sutures (Fz) [11]-[13].

3. In the coronal plane, the angle is calculated between a horizontal reference line and
the line that connects the centroids of the ocular cavities [11], [12], [14].

4. In the sagittal plane, the angle is calculated between a horizontal line passing
through the cephalometric point of the sella (s), and the slope formed by connecting
the cephalometric points of Sella (s) and nasion (N). However, in this case, the pitch
rotation angle, following the recommendation by Fredrik Lundstrom and Anders
Lundstrom [2], is set to 3.8° for men and 4.1° for women.
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Obtaining the radiographic equivalent of a sagittal radiographic image with NHP
correction: After correcting the rotations on the CBCT volume, an equivalent radiographic
image is obtained by summing the slices in the sagittal plane [11]. Figure 3 presents an
example of the radiographic image: The uncorrected projection is depicted in Image A, while
the sagittal projection has been corrected in three planes in Image B. This correction
enhances the diagnostic accuracy of craniofacial structures by accurately aligning the head
position in accordance with the Natural Head Position (NHP) method.

Fig. 3: X-ray summary projections in the sagittal plane from. A) Original Tomography, B)
Natural Head Position Correction Tomography (NHP)

LIMITATIONS

The database of images corrected in the natural position of the head has limitations
regarding the ethnicity and age of the population, which corresponded to Colombian adults
of mestizo ethnicity, specifically from the city of Cali, Valle del Cauca. This sample does not
have a uniform distribution between patients of Afro-Colombian and mestizo ethnicity, nor of
patients who do or do not receive orthodontic treatment. These limitations may influence the
generalizability of the results to other populations with different ethnic characteristics or
orthodontic treatment status.

ETHICS STATEMENT

During the data collection of this study, strict ethical considerations were followed:
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o Patients' consent was obtained prior to the acquisition of the images, and no
personal information was included in the records.

e To ensure patient anonymity, all personally identifiable information was removed from
the images.

o Additionally, the study was approved by the Ethics Committee of the Universidad
Auténoma de Occidente under ETHICS COMMITTEE ACT No. 01-2024 of February
12, 2024, thereby ensuring compliance with current ethical standards in medical
research.

e The collection of these images was conducted in accordance with the Declaration of
Helsinki issued by the World Medical Association.
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