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The Accuracy Rate in Comprehension of Aspects of Nasal Bone Fracture
Based on Simple X-ray and 2D CT Compared with 3D Image

Dong Gil Han, Tae Seob Kim, David Dae Hwan Park, Jeong Su Shim, Yong Jig Lee
Department of Plastic and Reconstructive Surgery, Catholic University of Daegu School of Medicine, Daegu, Korea

Purpose: The nasal bone fracture is known as the most common facial fracture, with the postoperative results and the
patient’s satisfaction known to be lower than other facial fractures. The patient’s satisfaction is firstly related to the accurate
comprehension of the spatial relationship in the fractured nasal bone and secondly to the accurate reduction based on accurate
comprehension. The aim of this study is to evaluate the objective usefulness of the three-dimensional (3D) imaging.

Methods: The survey was conducted on 10 randomly selected cases of nasal bone fractures among the 46 cases with 3D
computed tomography (CT) during the past one year. It was requested upon 4 plastic residents and 4 plastic surgeons to
draw 3D aspect of fractured nasal bone directly on the printed photos of cadaver nasal bone, based on simple X-ray and two-
dimensional (2D) CT. They were compared with the real fractured nasal bone aspects based on the 3D image and marked the
difference in the 10-point scale of 0 to 10.

Results: The average score of the 4 residents was 1.62 and that of the 4 surgeons was 4.47 out of 10 by simple X-ray. The
average score of the 4 residents was 5.67 and that of the 4 surgeons was 7.25 out of 10 by 2D CT.

Conclusion: It was surmised that the precise analysis and accurate comprehension of the spatial relationship of the fractured
nasal bone using the 3D image, as based on the 2D CT images, can produce more favorable satisfaction levels in the patients.
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Fig. 1. Nasal bone of a cadaver sample. (Left) Printed cadaver nasal bone. (Right) An example of the drawing of spatial relationship of nasal bone

fracture as they catch hold.
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X-ray 2 6.5 2.75
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a i X-ray 4 65 0
X-ray 5 4.5 1.75
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TableI. Category of Deduction Points
Category Request drawing 3D image
Upper half fracture + -
Upper and lower half fracture Overall both upper and lower half A side of upper and both lower half
Lower half fracture A side of lower half Both side of lower half
Lateral wall Overall lower half Tip and a side of lateral wall
A side of lateral wall Overall lateral wall
Tip Overall lower half Only tip
Frontal process fracture = +
A part Overall wide

Table II. Points Analysised by Nasal Bone View in Comprehension of Three-dimensional Contour of Fractured Nasal Bone

S1 S2 S3 S4 R3-1 R3-2 R4-1 R4-2
X-ray 1 0 0 5 5 0 0 0 0
X-ray 2 5 8 7 6 3 3 3 2
X-ray 3 3 7 3 5 3 4 2 3
X-ray 4 0 1 5 7 0 0 0 0
X-ray 5 7 5 6 8 2 2 2 1
X-ray 6 4 3 3 3 1 0 1 2
X-ray 7 1 5 4 5 3 2 4 3
X-ray 8 7 7 B 6 4 3 3 0
X-ray 9 6 3 5 3 0 1 3 0
X-ray 10 2 8 6 B 3 2 0 0

S, surgeon; R, resident.
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Fig. 2. (Above, left) Nasal bone view of the patient #4. One surgeon and four residents answered there was no fracture. (Above, center and right)
Two-dimensional computed tomography (2D CT) view of same patient. Nasal bone fracture and deviation was defined in 2D CT. (Below) Real
3D image shows a similar shape of fracture.

Table IV. Points Analysised by Two-dimensional Computed Tomography (CT) Scans in Comprehension of Three-dimensional Contour of
Fractured Nasal Bone

S1 S2 S3 S4 R3-1 R3-2 R4-1 R4-2

CT1 5 6 8 8 5 5 8 4

Cr2 6 8 9 6 6 5 6

CT3 5 8 8 8 6 5 8 5

CT4 6 B 6 6 4 5 5 5

CT5 5 7 10 10 4 7 7 8

CT6 7 8 9 6 4 5 8 6

CT7 8 7 9 10 4 6 5 4

CT8 8 6 7 6 6 7 5 8

CT9 8 7 6 7 4 4 7 6

CT10 9 6 8 7 3 5 8 8
S, surgeon; R, resident.
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Fig. 3. A case of poor understanding in the aspect of nasal bone fracture (patient #3). (Above, left) Nasal bone view. (Above, center and right) Two-
dimensional (2D) computed tomography (CT) images. (Below, left) 3D image shows only a lower half of nasal bone fracture and frontal process
fracture of left maxilla. (Below, right) Drawing of the shape of nasal bone fracture by requester based on 2D CT. The requester perceived that
entire nasal bone fracture and frontal process fracture of left maxilla in a small portion existed.

Table V. Average Point Analysised by Two-dimensional Computed
Tomography (CT) Scans

Surgeon Resident

CTH1 6.75 5.5
CT2 7.5 &9
CT3 7.25 6
CT4 NS 4.75
CT5 8 6.5
CT6 7.5 B¥5
CcT7 85 4.75
CT8 6.75 6.5
CT9 7 525
CT10 7.5 6
Average 7.25 5.67
FZ S
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Fig. 4. A case of inaccurate perception of the extent of frontal process of maxilla (patient #5). (Above, left) Nasal bone view. (Above, center and right) Two-

dimensional computed tomography (2D CT) images. (Below, left) 3D image shows that the entire frontal process of left maxilla is injured. (Below, right)
Drawing of the shape of nasal bone fracture based on 2D CT. The requester perceived that a part of the frontal process of left maxilla was injured.
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Fig. 5. A case of inaccurate perception of the spatial relationship of nasal bone fracture (patient #2). (Above, left) Nasal bone view. (Above, center
and right) Two-dimensional computed tomography (2D CT) images. (Below, left) 3D image shows that entire frontal process of left maxilla and
entire lower half of nasal bone are injured. (Below, right) Drawing of shape of nasal bone fracture based on 2D CT. The requester perceived the
fracture of a part of lateral nasal wall and a part of frontal process of left maxilla.
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