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Impact of Nasal Trauma on Olfactory Function
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ABSTRACT
Objective: To determine the impact of nasal trauma with and without the potential to produce nasal fracture on the olfactory
function.
Study Design: A descriptive analytical study.
Place and Duration of Study: Ear, Nose, Throat Clinic, Ankara Numune Training and Research Hospital, Ankara from October
2018 to June 2019.
Methodology: The study included patients with nasal trauma and control subjects. The patients with nasal trauma were
divided into two groups as fracture group (Group F, n=83) and non-fracture group (Group Non-F, n=30). The Group F was
further divided into two subgroups according the presence as septal fracture as Group SF (patients with septal fracture) and
Group Non-SF (patients with non-septal fracture). The smell functions of all participants were evaluated using the Sniffin' Sticks
test. The odour scores of Group F and Group Non-F were compared versus control group, using the independent sample t-test or
Mann-Whitney U-test. Percentage of patients with olfactory dysfunction was compared between Group F and Group Non-F and
between Group SF and Group Non-SF using the Chi-square test.
Results: There were a total of 113 participants with mean age of 35.64±10.44 years. The median TDI score of Group F was
significantly lower in comparison to control group, no significant difference was found between Group Non-F and control group
in terms of median TDI score. There was a significant difference between Group F and Group Non-F in terms of the percentage
of patients with olfactory dysfunction. No significant difference was found between Group F and Group Non-F with respect to the
percentage of patients with olfactory dysfunction.
Conclusion: Nasal trauma can lead to olfactory dysfunction only if it has the potential to produce a nasal fracture.
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INTRODUCTION

In the most prominent facial feature, the nose is particularly
vulnerable to external injuries. Nasal trauma may cause nasal
fracture as well as transient minimal changes in the soft tissues
without a fracture. Nasal fractures are the most common type of
facial bone fractures.1 Nasal fractures may occur alone or in
combination with other facial bone fractures.

The sense of smell has an important role in daily life; and impair-
ment of this sense may potentially affect an individual’s quality
of life.2 Since the anatomic structures are responsible for smell
perception,  transmission  and  processing  are  located  in  the
upper and middle third of the face; any fractures involving these
sites may lead to olfactory disturbances.3
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Posttraumatic olfactory dysfunction may result from sinonasal
disruption, stretching or shearing of olfactory nerve fibers and
contusion or hemorrhage within the olfactory bulb or cortex.4-10

Olfactory dysfunction related to head trauma has been exten-
sively studied, with marked variations in prevalence estimates
reported for olfactory dysfunction after head trauma.11-13  Olfac-
tory  dysfunction  due  to  trauma  may  occur  due  to  central  or
peripheral mechanisms. Olfactory nerve damage at the level of
the cribriform plate is considered among the peripheral mech-
anisms.  Olfactory  nerve  damage  can  also  occur  due  to  the
stretching of the nerve at this level with the effect of trauma,
without a cribriform plate fracture. For that reason, nerve damage
and olfactory dysfunction can occur without fracture of the cribri-
form plate. There are relatively a low number of studies in litera-
ture that investigated the impact of facial bone fractures including
nasal fractures on the sense of smell and the effect of nasal injuries
not associated with nasal fractures on the olfactory function; it has
not been assessed in almost all of the publications.1,3,14,15

The aim of the current study was to examine the impact of nasal
trauma with and without the potential to produce nasal fracture on
the olfactory function.
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Table I: Comparison of the odour scores among the groups.

 Group F
Mean ± S.D/Median (IQR)

Group non-F
Mean ± S.D/Median (IQR)

Control group
Mean ± S.D/Median (IQR)

p-value
(Group F vs. Control Group)

p-value
(Group Non-F vs. Control

Group)
OT 5.60±2.41 / 5.38 (3.81 8.78±2.80 / 8.25 (4.25) 8.96±2.63 / 8.63 (3) <0.001u 0.798t

OD 11.94±3.01 / 12 (4.25) 13.24±2.28 / 14(3) 13.67±2.32 / 14 (2.25) 0.010u 0.350u

OI 10.35±2.40 / 11 (3) 11.34±2.19 / 11 (3) 12.37±2.30 / 12 (3.25) 0.001u 0.086t

TDI 27.94±4.66 / 28.13 (7.31) 33.36±3.41 / 33 (4) 34.78±3.27 / 34.63 (6.38) <0.001u 0.123u

t: Independent sample t-test and Mann-Whitney U-test; OT: Odour threshold; OD: Odour discrimination; OI: Odour identification; TDI: Threshold-discrimination-identification.

Table II: Distribution of patients with olfactory dysfunction among the groups.

 Normosmia Hyposmia p-value

Patient group
n (%)

Group F 26 (48.1%) 28 (51.9%)
0.006

Group Non-F 23 (79.3%) 6 (20.7%)
Group F
n (%)

Group SF 10 (40%) 15 (60%)
0.266

Group Non-SF 16 (55.2%) 13 (44.8%)

METHODOLOGY

Ethics approval was obtained from the Institutional Review
Board  (No.  E-18-2225).  All  participants  signed  informed
consent.  The  study  was  conducted  with  a  total  of  113
subjects, including 83 adult patients presenting to Ear, Nose,
Throat  Clinic,  Ankara  Numune  Training  and  Research
Hospital,  between  October  2018  and  June  2019  with  a
history  of  nasal  trauma with  or  without  fracture  and  30
gender and age matched control  subjects with no known
smell disturbance and history of nasal trauma.  Subjects of
either gender, over 18 years of age, were included in the
study. Subjects with a history of an upper respiratory tract
infection within the previous month,  patients  with known
olfactory dysfunction, patients with a history of neurological
or psychiatric illness, patients with a metabolic, endocrine
condition or  chronic  sinonasal  disease and tobacco users
were excluded from the study. Additionally,  patients with
nasal fractures related to car accidents or falls and patients
with nasal fractures together with other cranial and/or facial
fractures  were  also  excluded.  All  participants  underwent
otolaryngological  examination and olfactory function tests
and also computed tomography (CT) imaging for those with
a history of trauma.

The patients with a history of nasal trauma were divided into
two groups as Group F (patient group in which nasal trauma
causes nasal fracture with or without septal fracture) and
Group Non-F (patient group in which nasal trauma does not
cause nasal or septal fracture) based on the presence of a
nasal  fracture as identified by physical  examination and CT
findings. Patients with no known olfactory disturbances were
included as control group. The Group F was further divided
in two subgroups, according to the presence as septal frac-
ture as Group SF (group of patients with nasal fracture with
septal fracture) and Group Non-SF (group of patients with
nasal fracture without septal fracture). The Group F, Group
Non-F, and control group were compared in terms of percen-
tage distribution of mean age and gender. The mean odour

scores of Group F and Group Non-F were compared with the
mean odour scores of  control  group. Group F and Group
Non-F  were compared with  respect  to  the percentage of
patients with olfactory dysfunction. Similarly, the percentage
of  patients with olfactory dysfunction was also compared
between Group SF and Group Non-SF.

Olfactory function tests were conducted within 10-day period
from the time of nasal trauma to nasal fracture reduction.
Olfactory function was assessed using the Sniffin’ Sticks test
(Burghart  GmbH,  Wedel,  Germany).  All  smell  tests  were
performed by the same investigator. For odour presentation,
after removing the cap of a felt pen impregnated with an
odourant, the tip of the pen was positioned about 2 cm from
the subject’s nostrils and the subject was asked to sniff.

The  Sniffin’  Sticks  test  consists  of  an  odour  threshold  (T)
test, an odour discrimination (D) test and an odour identifica-
tion (I) test. With the odour threshold test, the concentration
at  which  the  patient  defines  the  threshold  for  n-butanol  is
determined. The odour discrimination test is conducted with
two pens impregnated with the same odourant and one pen
with  a  different  odour;  and  the  subject  is  asked  to  identify
the pen with a different odour. The odour identification test
is performed using 16 well-known odours and the subject is
presented 4 choices and required to identify the odour that
he/she  sniffed.  The  scores  from  the  odour  threshold  test
(OT), the odour discrimination test (OD) and the odour iden-
tification test (OI) are obtained individually. These scores are
summed up to obtain the total threshold-discrimination-iden-
tification (TDI) score. TDI score of 30 or less was defined as
hyposmia  and  a  score  greater  than  30  was  defined  as
normosmia, in accordance with the recommended test proce-
dure.

The Shapiro-Wilk test was used to assess data distribution.
Continuous variables were presented as mean with standard
deviation  or  median  with  interquartile  range.  Categorical
variables were presented as number with percentage. Cate-
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gorical variables were analysed using the Chi-square test.
The  difference  between  the  means  of  two  independent
groups was assessed using the independent sample t-test or
Mann-Whitney U-test. The Kruskal-Wallis test was used to
compare means among groups. A p-value less than 0.05 was
considered statistically  significant.  The SPSS statistical  soft-
ware (SPSS for Windows version 21.0; SPSS Inc., Chicago, IL)
was used for statistical analyses.

RESULTS

The study sample consisted of 44 (38.9%) females and 69
(61.1%)  males.  The  mean  age  of  all  subjects  was
35.64±10.44 years. Group F, Group Non-F, and control group
comprised 54 (47.8%), 29 (25.7 %) and 30 (26.5%) subjects,
respectively. There were 25 (46.3%) patients in Group SF
and 29 (53.7%) patients in Group Non-SF.

The median ages of Group F, Group Non-F, and control group
were 34.50 (21.25), 37 (16) and 32 (9.75) years, respec-
tively;  with  no  significant  difference  in  the  median  age
among the groups (p=0.585). Group F consisted of 17 (31.5
%) females and 37 (68.5 %) males. Group Non-F consisted of
13  (44.8%)  females  and  16  (55.2%)  males,  and  control
group comprised 14 (46.7%) females and 16 (53.3%) males.
The  percentage  distribution  of  gender  was  not  significantly
different among the groups (p=0.295).

The median OT scores were 5.38 (3.81),  8.25 (4.25) and
8.63 (3) for Group F, Group Non-F and control group (Table
I).  While  Group  F  had  a  median  OT  score  that  was  signifi-
cantly  lower  than  control  group.  No  significant  difference
was found between Group Non-F and control group in the
mean OT score (p values<0.001 and 0.798,  respectively,
Table  I).  Group  F,  Group  Non-F  and  control  group  had
median OD scores of 12 (4.25), 14 (3) and 14 (2.25), respec-
tively, Table I. The median OD score of Group F was signifi-
cantly  lower  versus  control  group,  but  not  significantly
different  between Group Non-F  and control  group (p  values
0.01 and 0.350, respectively, Table I). Group F, Group Non-F
and control groups had median OI scores of 11 (3), 11 (3)
and 12 (3.25), respectively, Table I. The median OI score of
Group  F  was  significantly  lower  compared  to  control  group
(p=0.001, Table I). The median TDI scores of Group F, Group
Non-F and control group were 28.13 (7.31), 33 (4) and 34.63
(6.38), respectively, Table I. While the median TDI score of
Group  F  was  significantly  lower  in  comparison  to  control
group,  no  significant  difference  was  found  between  Group
Non-F and control group in terms of median TDI score (p
values <0.001 and 0.123, respectively, Table I).

There were 26 (48.1%) normosmic and 28 (51.9%) hyposmic
patients  in  Group  F  and  23  (79.3%)  normosmic  and  6
(20.7%) hyposmic patients in Group Non-F, Table II. Group F
had  a  statistically  significantly  higher  percentage  of
hyposmic patients in comparison to Group Non-F (p=0.006,
Table  II).  In  the  Group  SF,  10  (40%)  patients  were

normosmic and 15 (60%) patients were hyposmic and the
corresponding  figures  were  16  (55.2%)  and  13  (44.8%),
respectively in Group Non-SF (Table II). No significant differ-
ence was observed between Group SF and Group Non-SF in
terms  of  the  percentage  of  normosmic  and  hyposmic
patients (p=0.266, Table II).

DISCUSSION

The present findings showed that olfactory dysfunction (OD)
occurred after nasal trauma associated with a nasal fracture,
but not after nasal trauma not associated with a nasal frac-
ture. The coexistence of septal fracture with a nasal fracture
did  not  have  an  impact  on  the  occurrence  of  olfactory
dysfunction.

Ageing  affects  all  aspects  of  detecting  odours.  It  was
reported  that  odour  discrimination  and  odour  identification
deteriorate after the age of 20 and there is a rapid decline in
the odour threshold by 50 years and onwards.16 Gender is
another factor that affects the sense of  smell.  In our study,
no  significant  difference  was  found  among  the  groups  in
terms  of  median  age  and  gender  distribution.

Published  studies  that  investigated  the  impact  of  head
trauma on the olfactory function indicate that the sense of
smell  is  adversely  affected  by  trauma.11-13  In  one  study
exploring the frequency of olfactory dysfunction after trau-
matic  brain  injury,  olfactory  dysfunction  was  reported  in
13.7%  and  anosmia  in  8.2%  of  the  participants.11  In  a
separate study examining the effect of mild traumatic brain
injury on the sense of smell, olfactory dysfunction was iden-
tified in 33.5% of the patients and of these patients with OD
87% had anosmia and 13% had hyposmia.12 Although the
reported  rates  have  been  variable,  there  is  a  general
consensus that head trauma causes olfactory impairment.
The mechanisms underlying olfactory dysfunction after trau-
matic head injury are complex and involves both central and
peripheral  mechanisms.11  The  mechanism,  through  which
central  lesions occur,  has a  wide spectrum ranging from
intracranial  hemorrhage  and  axonal  damage  and  may
involve  olfactory  centers  and  olfactory  pathways  in  the
brain.17-19  On  the  other  hand,  peripheral  nerve  injury  is
caused by peripheral mechanisms.20-23

The  effect  of  nasal  trauma  on  olfactory  function  is  a  rela-
tively less studied topic, with a limited number of studies
available in the literature. Almost all of these studies did not
investigate olfactory function after nasal injuries not poten-
tially associated with a nasal fracture. In a study by Kim et
al. which evaluated the impact of nasal bone fractures on
olfactory  dysfunction,1  nearly  one-half  of  the  patients
exhibited post-traumatic olfactory dysfunction and had no
improvement in olfaction at 6 months after closed reduction.
They concluded that the resulting olfactory dysfunction may
be  due  to  factors  other  than  the  fracture  itself;  and
suggested that the association between injuries that cause
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nasal  fracture  and  the  mechanism  behind  posttraumatic
olfactory  dysfunction  should  be  further  investigated.1  In
another  study,  the  medical  records  of  143  patients  with
nasal trauma were reviewed retrospectively; and the overall
prevalence of olfactory dysfunction was reported at 6.3%
and of the patients with olfactory dysfunction, about 80%
had  recovery  of  olfactory  function.14  van  Damme  et  al.
investigated the impact of high central midface fractures on
the sense of  smell  and reported that  more smell  distur-
bances  are  found  with  the  increased  severity  of  the
trauma.15 In that study, smell disturbances were identified in
25% of the nasal fractures and 80% of the fronto-nasal-Le
Fort fractures.15 In contrast to the aforementioned studies,
Renzi et al.3 questioned a sample of 92 patients with upper-
third or middle-third facial fractures including 4 patients with
pure  nasal  fracture  to  estimate  smell  disturbance  and
reported no smell disturbance in the latter patients. In our
study,  patients with a pure nasal  fracture (Group F)  had
significantly lower TDI score in comparison to control  group
and 51.9% of these patients were found to have olfactory
dysfunction.

The studies mentioned above clearly indicate that the mech-
anism by which olfactory dysfunction occurs after a nasal
fracture merits further investigation. As opposed to smell
disturbance  following  head  trauma,  olfactory  dysfunction
after nasal injuries may occur as a result of the impact of the
trauma as well as intranasal anatomical changes secondary
to a nasal fracture. A change in nasoseptal structures may
block transmission of odour molecules to the olfactory area,
leading to olfactory dysfunction. Complete or partial loss of
olfactory function may occur as a result of obstruction of
nasal passages or damage to the olfactory nerve.24 In other
words, olfactory dysfunction may involve conductive defects
or sensorineural defects. However, it has not yet been clar-
ified  which  of  these  mechanisms  is  more  effective.  Consid-
ering this gap of knowledge, we aimed to evaluate olfactory
function in patients with nasal trauma not potentially associ-
ated with nasal  fracture and found no significant  difference
in TDI scores between the patient group (Group Non-F) and
control  group.  The  percentage  of  patients  with  olfactory
dysfunction was significantly lower in this group than in the
group of patients with nasal trauma, potentially associated
with nasal fracture (Group F). This finding was interpreted as
evidence that nasal trauma can lead to olfactory dysfunction
only if it has the potential to produce a nasal fracture. More-
over, no difference was found in the percentage distribution
of olfactory dysfunction between patients with septal frac-
ture (Group SF) and patients without septal fracture (Group
Non-SF)  in  the  patient  group  with  nasal  fracture  (Group
F).This suggests that nasal trauma, potentially leading to a
nasal fracture, causes olfactory dysfunction as a result of the
damage to sensorineural system associated with the trauma
rather  than  anatomical  changes  in  the  nasal  structures
secondary to the impact of the trauma.

Olfactory function is a topic that should be explored in all
aspects including the threshold, discrimination and identifica-
tion  functions.  In  contrast  to  the  odour  threshold,  odour
discrimination  and  identification  areas  are  suprathreshold
tests. While the odour threshold represents peripheral olfac-
tory  function,  discrimination  and  identification  domains
reflect  higher  central  nervous  system functions  responsible
for odour processing.25 In the present study, patients with
nasal  fracture  showed  significantly  lower  OT,  OD  and  OI
scores compared to control group. This suggests that olfac-
tory dysfunction caused by a nasal fracture involves both
peripheral and central olfactory pathways.

With the current study, the impact of nasal trauma, poten-
tially associated or not associated with nasal fractures on
olfactory function, was evaluated in detail for the first time,
including  threshold,  discrimination  and  identification  areas.
A major limitation of this study was that olfactory function
following nasal fracture reduction was not assessed.

CONCLUSION

Nasal trauma can lead to olfactory dysfunction only if it has
the potential to produce a nasal fracture. Therefore, nasal
trauma  potentially  leading  to  a  nasal  fracture  seems  to
cause olfactory dysfunction as a result of the damage to
sensorineural system associated with the trauma rather than
anatomical changes in the nasal structures secondary to the
impact of the trauma.
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