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ABSTRACT

BACKGROUND: Classifications of nasal fracture are based on clinical findings or radiological findings. The classification systems
of nasal fracture usually determine the type of nasal fracture. It is important that a classification gives information about treatment
modality and prognosis rather than determining the type of fracture. The objective of this study was to show the effect of the new
topographic classification on determining the parameters of prognosis and deciding on treatment modality of the nasal fracture.

METHODS: We reviewed patients with nasal fracture that was referred from emergency department between December 2018 and
September 2020. The views of lateral nasal radiography, the facial view of computed tomography (CT), and/or the views of three-di-
mensional CT were examined to analyze 120 patients with nasal bone fractures. The length of the nasal bone from the top to the base
was divided into equal three levels by two lines perpendicular to the length of the nose. The location of fracture was determined as
level 1, Il, and llI, respectively, from caudal part to cranial part of the nasal bone. The demographic features of patients, the side of the
fracture, the pattern of fracture, accompanying fractures, and the treatment modality were noted.

RESULTS: The frequencies of location of nasal fractures were 44%, 28%, and 27% at level |, level Il, and level Ill, respectively, in 120
cases. It was an expected result that the frequency of fractures was low in parts with the thick bone. Considering the rates of being
bilateral or unilateral, it was found that the frequency of unilateral was higher in group of level I, where the thickness of nasal bone was
thin, but it was less in group of level Il (p<0.05). Non-depressed/minimal-depressed pattern of fracture in group of level | accounted
for 92.6% which was the highest frequency (p<0.05). Depressed/elevated fracture patterns were more common in group of level Il
(p<0.05). Comminuted pattern was mostly observed in group of level lll. The rate of accompanying fractures and the applied treatment
modality was consistent with anatomic feature of fracture’s level.

CONCLUSION: We believe that the new topographic classification evaluates the parameters of clinical prognosis such as accom-
panying fracture, site of fracture and pattern of fracture, and also requirement of closed or open reduction better than other classi-
fications.

Keywords: Classification of nasal fracture; nasal fracture; topographic classification of nasal fracture.

INTRODUCTION

The nasal fractures are usually determined clinically. Detailed

The nasal bone fracture is the most common maxillofacial
fracture, because it is the most prominent bone of the face.
['2 Assaults, motor vehicle accidents, falls, and sport accidents
are injuries that cause the nasal fracture. Nasal fractures of-
ten occur as isolated; however, some of them are observed as
a part of the complex pattern maxillofacial fractures.?!

history of the patients including the mechanism, the location,
and time of injury is evaluated. A physical examination is
started with rule out life-threatening conditions. Deforma-
tion, swelling, ecchymosis, epistaxis, the shape of nose (asym-
metries, protuberances, depressions, deviation, and step-off),
septal deviation, and hematoma are evaluated by inspection.
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Pathological findings in palpation are tenderness, deformity,
step-off deformity, and crepitus.”!

The generally accepted idea is that the imaging for diagnosis
of isolated nasal fractures is rarely needed.}*] From a differ-
ent point of view, the radiological diagnosis is important for
occult nasal bone fracture and is also a legal document objec-
tively in criminal cases.F! In general, lateral nasal radiography
is used as standard for supporting the clinical diagnosis of
nasal fracture. However, computed tomography (CT) and ul-
trasonography can also be used to support the diagnosis.*!

Classification of nasal bone fractures based on radiography is
commonly used. The classification based on radiology should
provide the detection of accompanying fractures and deter-
mining prognoses of nasal fracture.’¥! In this study, a new
classification based on topographic anatomy was used. The
purpose of this study was to demonstrate the role of this
classification in determining the parameters of prognosis and
deciding on treatment modality of the nasal fracture.

MATERIALS AND METHODS

We reviewed patients with nasal fracture that was referred
from emergency department between December 2018 and
September 2020. The essential approval was obtained from
Alanya Alaaddin Keykubat University Training and Research
Hospital to use of the hospital database. The study proto-
col was approved by the Ethics Committee of Faculty of
Medicine, Alanya Alaaddin Keykubat University.

Demographic features of patients, location and pattern of
fracture, accompanying fractures, and the treatment modality
of nasal fracture were recorded. The radiological images were
screened from database of hospital retrospectively. Radiolog-
ical images of patients who were under |8-years-old were
excluded from the study.

The length of the nasal bone from the cranial part to the
caudal part was divided into equal three levels by two lines
perpendicular to the length of the nose (Fig. 1). The location
of fracture was determined as level |, II, and Ill, respectively,
from caudal part of nasal bone to cranial part of nasal bone.

‘\t’. .
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Figure 1. The length of the nasal bone from the cranial part to the caudal part was divided into equal three levels by t
to the length of the nose (LI: Level I, LII: Level I, and LIII: Level 11I).

Fractures were grouped according to the level of the fracture
line. However, if the line of fracture extended to more than
one level, it was included in the level of group that was closer
to the cranial part of nasal bone. The side of the fracture was
recorded unilaterally or bilaterally. In addition, the pattern of
fracture was noted as minimal/non-depressed, elevated, de-
pressed, and comminuted. It was examined whether there
was any accompanying fracture and/or septal fracture. Finally,
it was recorded as treatment modality such as surgical treat-
ment or conservative treatment. It was recorded that the
closed reduction or open reduction was performed.

The Anova, post hoc Duncan’s, and Chi-square tests were ap-
plied to evaluate whether there was a statistical difference in
the data collected between these three groups of level which
included an unequal number of nasal fracture, and p< 5% was
considered statistically significant.

RESULTS

The views of lateral nasal radiography, the facial view of CT,
and/or the views of three-dimensional CT (3D CT) were ex-
amined to analyze |20 patients with nasal bone fractures. Lo-
cation of nasal fracture was evaluated, and it was found that
the frequency of nasal fractures increased from the cranial
part of the nasal bone to the caudal part of the nasal bone.
The frequencies of location of nasal fractures were 44%, 28%,
and 27% at level |, level I, and level lll, respectively, in 120
cases.

Each group of level was analyzed in terms of distribution of
age group and gender. Most of cases were male patients, and
this result was consistent with the literature. In other words,
77%, 79%, and 85% of patients were male in the group of
levels |, II, and lll, respectively. When the distribution of age
groups was examined, the number of cases in the 18-25 age
group was high in each group of level. It was observed that
the number of cases decreased with increasing age in group of
level | and Il. Distribution of age group was irregular in group
of level Ill (Fig. 2).

The side of fracture was noted for each group of level sepa-
rately. The rate of unilateral fracture in group of level | was
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Figure 2. Distribution of age group and gender is shown by bar
chart.

94.5% (Fig. 3). The rate of unilateral fracture statistically was
significantly higher than bilateral fracture rates in the group
of level | (p<0.05). The rate of bilateral fracture in group of
level Il was accounted for 76.5%. The rate of bilateral frac-
ture was significantly higher than unilateral fracture rates in
the group of level Il (p<0.05). And also, the rate of bilateral
fractures in group of level lll had the highest frequency (97%).
The difference of frequency of being bilateral was found to be
statistically significant between the groups of levels Il and llI
(p<0.05) (Table I).
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Table I. The rates of the nasal fracture side, based on the
location of the nasal fracture

Level Unilateral (%) Bilateral (%) Total

| 50 (94.3) 3(5.7)7 53 (100)

Il 8 (23.5)° 26 (72.5)° 34 (100)

[} 1 (3)¢ 32 (97)° 33 (100)

Different superscript letters (a, b, c) within the same column and row indicate
significant (p<0.05) differences among the groups of level I, II, lIl.

The patterns of fracture were examined based on location.
Non-depressed/minimal-depressed pattern of fracture in
group of level | accounted for 92.6% which was the highest fre-
quency. The rate of non-depressed/minimal-depressed pattern
of fracture was significantly higher than other pattern of frac-
ture rates in the group of level | (p<0.05). Depressed/elevated
pattern of fracture in group of level Il accounted for 41.1% (Fig.
4). There were statistically significant differences in the ele-
vated and depressed patterns of fracture among group of level
I and Il (p<0.05). Comminuted pattern of fracture in group of
level lll accounted for 72.7% which was the highest frequency.

o —

Figure 3. A 54-year-old man with unilateral and non-depressed isolated nasal fracture at level | (Images of radiography, axial plane of
maxillofacial computed tomography, and three-dimensional computed tomography).

Figure 4. A 35-year-old man with bilateral, depressed nasal fracture at level Il and orbital fracture (Images of radiography, axial plane of
maxillofacial computed tomography, and three-dimensional computed tomography).
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Figure 5. A 48-year-old man with bilateral, comminuted nasal fracture at level |ll and accompanying fractures orbital, zygoma, maxilla

fracture (Images of radiography, axial plane of maxillofacial computed tomography, and three-dimensional computed tomography).

In the group of level lll, the rate of non-depressed fracture
pattern was significantly lower, while the rate of comminuted
fracture pattern was significantly higher (p<0.05) (Table 2).

The cases included isolated nasal bone fracture at level |, II,
and Il accounted for 98.1%, 88.2%, and 30.3%, respectively.
Concurrent nasal septal fracture was not observed in group of
level | and Il. The rate of accompanying fractures in the group
of level Il was significantly higher than in the group of level
| (p<0.05). The accompanying fracture was observed in only
one case in group of level |. The accompanying fracture was
mandible fracture in this case. Since the etiology of this pa-
tient was an assault, it was thought that mandible fracture was
caused by different forces. The rate of only nasal bone fracture
was significantly higher than the rate of nasal fractures with
concurrent nasal septal fracture and/or accompanying fracture
in the group of level | (p<0.05). Concurrent nasal septal frac-
tures accounted for 36.3% in group of level lll (Fig. 5). Other
accompanying skull and facial fractures such as orbital wall, zy-
goma, maxilla, or mandibula in group of level Il accounted for

51.5%. It was observed that nasal bone fractures at level llI
were associated with other facial fracture (n=17), and with skull
fracture (n=11). The main accompanying facial bone fractures
were orbit (n=7), maxilla (n=7), zygoma (n=>5), and mandible
(n=3) in group of level lll. Although there was no statistically
significant difference between the groups of level |, Il, and llI
in terms of accompanying septal fractures and accompanying
nasal fractures, there was a numerically difference (Table 3).

Treatment modality was evaluated separately for each group.
In the group of level |, open or closed reduction was not
performed. Only conservative treatment was applied in this
group. In the group of level |l, rate of conservative treatment,
closed reduction, and open reduction were accounted for
26.5%, 70.6%, and 2.9%, respectively. In the group of level lll,
all nasal fractures were treated with open and closed reduc-
tion and the frequencies of open and closed reduction were
accounted for 9% and % 91, respectively (Table 4). There
were statistically significant differences between treatment
modality in each group (p<0.01).

Table 2. The pattern of fracture as minimal/non-depressed, elevated, depressed, and fragmented, based on the location of the nasal
fracture

Level Depressed (%) Elevated (%) Non/ Min- depressed (%) Comminuted (%) Total
| I (1.8)? 3(5.7)* 49 (92.6) 0° 53 (100)
Il 9 (26.5)* 5 (14.6)° 11 (32.4)° 9 (26.5)° 34 (100)
]l 6 (18.3) 0? 3 (9) 24 (72.7)° 33 (100)
Different superscript letters (a, b, c) within the same column and row indicate significant (p<0.05) differences among the groups of level |, Il IIl.
Table 3. The accompanying fractures and concurrent septal fractures, based on location of nasal fracture

None (%) Concurrent septal fracture (%) Accompanying fracture (%) Total
| 52 (98.1) 0° 1 (1.9) 53 (100)
Il 30 (88.2)° 0° 4(11.8) 34 (100)
1] 10 (30.3)¢ 12 (36.3)° 17 (51.5)° 33 (100)
Different superscript letters (a, b, c) within the same column and row indicate significant (p<0.05) differences among the groups of level |, II, IIl.
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Table 4. The treatment modality such as surgical treatment (closed or open reduction) and conservative treatment

Level Conservative (%) Close reduction (%) Open reduction (%) Total

| 53 (100) 53 (100)
Il 9 (26.5) 24 (70, 1 (2.9) 34 (100)
1] 0 30 (90.9 3(9.1) 33 (100)

Chi-square test; p<0.01.

DISCUSSION

Nasal fracture is the most common fracture in the maxillofa-
cial trauma. It is known that general condition of the patient
is not affected in cases with isolated nasal fracture. It is im-
portant to make a careful diagnosis and define the fracture as
edema camouflages the fracture to lead to inadequate reduc-
tion and consequently, secondary deformities.!?

There are several classification systems for defining of nasal
fractures.l”! Classifications of nasal fracture have been based
on clinical findings or radiological findings. The Stranc and
Robertson classification, defined in 1979, is divided the nasal
fracture into three stages according to the impact direction.
271 Therefore, this classification is not useful for the treat-
ment of nasal bone fractures.l! Murray et al.l¥! defined a clas-
sification which was based on pathologic findings of nasal
fractures. Murray classification examines nasal fractures at
7 grades.® This classification was based on the fracture of
nasal septum. Nasal fractures occur more frequently from
adolescence to the 30 s. The strength of the nasal septum is
different in this age group when compared with elderly pa-
tients as well as cadavers due to the aging and the chemical
agents which weaken the durability of cartilage. Therefore,
the disadvantage of Murray classification is that their study
was performed on the cadaver or on the old human body."¥]

The classification systems of nasal fracture usually identify
the type of nasal fracture. However, it is more valuable if a
classification system can provide information about the prog-
nosis and the treatment modality of nasal fracture. This topo-
graphic classification system provided information about the
necessity of nasal fracture reduction, accompanying fracture
and prognosis of nasal fracture in this study.

Hwang et al.l'l reported that the patterns of nasal fractures
classified by CT finding that are simple, unilateral, displace-
ment, septal fracture, and comminuted with telescoping.
However, this classification is not used for another radiological
image. Our classification system can be used for all radiological
images such as lateral nasal radiography, CT, and 3D CT.

One part of nose consists a paired bone which articulates
with the frontal bone at the nasofrontal suture. The center
of the joint is called nasion. The thickness of the nasal bone
is thickest at the nasofrontal suture and then progressively

216

becomes thinner to caudal part of nasal bone. Lateral margin
of the nasal bones articulates with the ascending process of
the maxilla. The paired medial edge of nasal bones articulates
with the perpendicular plate of the ethmoid bone and the
thickness of the nasal bone becomes thinner from medial to
lateral.”'®) The extent of damage depends on the regional
variation of bone thicknesses in cases with nasal fractures.
Therefore, the topographic classification of nasal fracture de-
termines the parameters of clinical prognosis — pattern of
fracture, side of fracture and accompanying fracture — and the
treatment modality better than other classifications.

Han et al.®®! classified nasal fractures as upper, middle, and
lower fractures using only radiologic images of CT in their
classification system which was based on topographic
anatomy. The most important advantage of our study is that
many radiological imaging techniques as maxillofacial CT, X-
ray, and 3D CT were applied in this topographic classification.

According to Han et al.[®! the middle nasal bone section was
a weaker area. Therefore, the frequencies of nasal fractures
were higher in this region. They found that septum and other
accompanying fractures were also more common in this re-
gion. Therefore, they pointed out that the prognosis of nasal
fractures was worse in this region. As a result of our study, fre-
quency of fracture was listed as statistically significant as Level
[ll, Level Il, and Level | from less to more. In accordance with
anatomical data, it was an expected result that the frequency
of fractures was low in the parts with thick bone. Considering
the rates of being bilateral or unilateral, it was found that the
frequency of unilateral was higher in group of level |, where
bone thickness was thin, but less in group of level lll. The
pattern of the fracture is also a factor that affects the require-
ment of reduction and the prognosis of nasal fracture. The
comminuted fracture pattern was more common in group of
level Ill. We think that fractures are the result of a strong im-
pact in this area which has a thick bone, so the nasal fractures
at level lll were observed less frequently and usually bilaterally
and had comminuted pattern of fracture. The results show
that nasal fractures at level | were observed frequently without
strong impact and usually unilaterally, and pattern of fracture
was often minimal depressed/non-depressed. Depressed/ele-
vated fracture pattern was more common in level Il.

Accompanying fractures are also important factors affecting
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the prognosis and the treatment modality. Ve believe that
accompanying fractures as other skull fractures, facial frac-
tures, and septal fractures may occur as a result of a strong
blow. Therefore, accompanying fractures such as septal frac-
tures, skull fractures, and other facial fractures were most
frequently observed in the Level Ill group.

This classification basing on topographic features provides
useful information about treatment modality. Because the
type of fracture, the pattern of the fracture, and the asso-
ciation with other fractures are all influenced by anatomical
features. In the group of level |, pattern of elevated and de-
pressed bilateral fractures and accompanying fractures was
rarely. When the treatment modality was evaluated, it was
observed that nasal fractures were treated conservatively and
not required reduction procedure at Level I. On the contrary,
it was observed that all fractures required a reduction pro-
cedure in the group of level lll. All of our results regarding
treatment modality were consistent with anatomical features.

Conclusion

We believe that this new topographic classification evaluates
better the parameters of clinical prognosis such as accompa-
nying fracture, site of fracture, and pattern of fracture as well
as requirement of reduction than other classifications indi-
cating the degree of damage. In addition, this classification is
easy and understandable as compared to other classifications.
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Yeni bir topografik siniflandirmanin burun kiriginin prognozunu ve tedavi seklini

belirleme iizerindeki etkisi
Dr. Seckin Aydin Savas,' Dr. Ismail Erkan Aydin?

"Alanya Alaaddin Keykubat Universitesi Tip Fakilltesi, Plastik, Rekonstriiktif ve Estetik Cerrahi Anabilim Dali, Antalya

2Alanya Alaaddin Keykubat Universitesi Tip Fakiiltesi, Acil Tip Klinigi, Antalya

AMAGC: Burun kinginin siniflandiriimasi klinik bulgulara veya radyolojik bulgulara gore yapilir. Burun kirginin siniflandirma sistemleri genellikle burun
kinginin tipini belirler. Bir siniflandirmanin kirigin tipini belirlemekten gok tedavi sekli ve prognozu hakkinda bilgi vermesi dnemlidir. Bu ¢alismanin amaci,
yeni topografik siniflandirmanin burun kinginin prognoz parametrelerini belirleme ve tedavi yontemine karar verme tizerindeki etkisini géstermektir.
GEREC VE YONTEM: Aralik 2018 ile Eyliil 2020 arasinda acil servisten sevk edilen burun kirgi olan hastalari incelendi. Lateral nazal radyografi
gorintileri, bilgisayarli tomografi (BT) yiiz goriinimii ve/veya li¢ boyutlu bilgisayarli tomografi (3D) goriintlleri BT) burun kemigi kirigi olan 120
hastayi analiz etmek igin incelendi. Burun kemiginin kraniyalden kaudale olan uzunlugu, burun uzunluguna dik iki gizgi ile esit Ug seviyeye bollindi.
Kirik yeri nazal kemigin kaudal kismindan kraniyal kismina kadar sirasiyla seviye |, Il ve lll olarak belirlendi. Hastalarin demografik &zellikleri, kirigin
oldugu taraf, kingin paterni, eslik eden kiriklar ve tedavi sekli not edildi.

BULGULAR: Yiiz yirmi olguda nazal kiriklarin yerlesim sikligi . seviye, Il. seviye ve lIl. seviyede sirasiyla %44, %28 ve %27 idi. Kalin kemik kalinligi olan
seviyelerde kirik sikliginin diisiik olmasi beklenen bir sonugtu. ki tarafli veya tek tarafli olma oranlarina bakildiginda, nazal kemik kalinliginin ince oldugu
seviye | grubunda unilateral gériilme sikliginin daha yiiksek, seviye Ill grubunda ise daha az oldugu bulundu (p<0.05). Seviye | grubunda depresif olma-
yan/minimal depresif kirik paterni %92.6 ile en yliksek orana sahipti (p<0.05). Depresif/eleve kirik paterni seviye Il grubunda daha yaygindi (p<0.05).
Parcali patern en ¢ok seviye Ill grubunda gézlendi. Eslik eden kirik orani ve uygulanan tedavi sekli kirik seviyesinin anatomik 6zelligi ile uyumluydu.
TARTISMA: Sonug olarak, yeni topografik siniflamanin, eslik eden kirik, kingin tarafi ve kirik paterni gibi klinik prognoz parametrelerini ve ayrica
kapali veya agik rediiksiyon gerekliligini diger siniflamalara gére daha iyi degerlendirdigini distintyoruz.

Anahtar sézclikler: Burun kiriklari; burun kiriklar siniflandiriimasi; burun kiriklarinin topografik siniflandirmast.
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