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Abstract

Purpose To assess whether significant changes in smell perception occur after septorhinoplasty, and evaluate whether septum
deviation, allergic rhinitis, and surgical technique affect postoperative smell perception.

Methods Thirty-four patients (> 18 years old) awaiting septorhinoplasty were included, while those with previous severe
hyposmia or anosmia were excluded. The participants self-assessed their smell perception using a 100-mm visual analogue
scale (VAS), where 0 mm indicated the inability to smell and 100 mm indicated normal smell perception. The University of
Pennsylvania Smell Identification Test (UPSIT) was applied before the procedure, and 4 and 12 weeks after surgery.
Results The UPSIT score showed no significant changes at 4 (p =0.59; 95% CI — 0.35 to +2) or 12 weeks (p=0.16; 95%
CI - 1.13 to + 0.66). A comparison of the VAS scores before and 4 weeks after surgery (p=0.62; 95% CI — 0.63 to +0.39)
yielded similar results. However, the average VAS scores improved 12 weeks after surgery (p =0.007; 95% CI + 0.22 to
+1.30). Olfactory function, measured using the UPSIT, was not influenced by open or closed surgical techniques (p >0.10),
the presence or absence of rhinitis (p >0.15), or obstructive septum deviation (p >0.38). Twelve weeks after surgery, self-
evaluated smell perception was better in patients who underwent a closed procedure rather than an open procedure (p=0.006;
95% CI: —1.39 to —0.37).

Conclusion A validated test demonstrates that septorhinoplasty does not compromise smell perception 4 and 12 weeks after
surgery. However, it might improve smell perception by the self-report observation.
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Introduction

Previous studies have estimated that between 7 and 16% of
the US population reports smell-related complaints [1, 2].
These are often underestimated, even though they are com-
mon and have a major impact on the quality of life [2]. Fre-
quently, patients do not seek medical care, or seek care too
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late, because they believe the perception will recover with
time. Olfactory disorders have numerous causes, and the
most common are those related to upper respiratory infec-
tions, rhinosinusitis, and trauma [3].

Most patients seeking to undergo cosmetic surgery of the
nose do not report functional complaints, and inform normal
smell perception before surgery. However, even a tempo-
rary decrease in smell perception can reduce the patient’s
satisfaction with the procedure. The impact of septorhino-
plasty on smell perception is controversial and varies from
an improvement in smell perception to its complete loss.
However, in most patients, the loss is temporary [4-8].

Septorhinoplasty might compromise the olfactory capac-
ity because of the direct trauma caused to the olfactory
plaque region by laser, cautery, abrasion, or upper nasal sep-
tum traction; high osteotomies; edema of the nasal mucosa;
narrowing of the nostrils and nasal valves, which prevent air
from reaching the olfactory nerve; ischemia resulting from
local anesthesia with a vasoconstrictor; direct injury of the
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olfactory nerve branches; and psychological disturbances
[4].

Rarely, anosmia after septorhinoplasty can be permanent,
causing a deleterious outcome in patients who were previ-
ously healthy [4]. Few studies have evaluated the effects of
septorhinoplasty on olfactory function. The main objective
of this study was to assess whether septorhinoplasty causes
significant changes in smell perception. Moreover, this study
aimed to evaluate whether variables such as septum devia-
tion, allergic rhinitis, and surgical technique might change
smell perception in the postoperative period.

Materials and methods

A prospective observational study was conducted between
January and December 2017. A cohort of 34 consecutive
patients, aged more than 18 years, was selected by conveni-
ence. They were on a waiting list for septorhinoplasty, seek-
ing mainly to improve the esthetics of their nose. Patients
with systemic diseases or important nasal disorders related
to smell perception changes, such as pre-existing anosmia
or severe hyposmia or chronic rhinosinusitis, previous trau-
matic brain injury, systemic diseases needing a continued
use of hyposmia-related medications such as benzodiaz-
epines, neurological diseases associated with decreased
smell perception, and acute upper respiratory infection or
rhinitis’s crisis on testing days, were excluded from the
study. The study was reviewed and approved by the local
research ethics committee. Patients were included after they
read and signed the informed consent form.

All septorhinoplasties were performed under general
anesthesia, using a combination of local infiltration of 2%
lidocaine and 1:80,000 epinephrine, carried out by a single
otorhinolaryngologist assisted by a fellow training facial
plastic surgery. Septorhinoplasties were performed using an
open or closed technique, as evaluated by the physician as
the more adequate procedure to obtain the best esthetic and
functional results in each case. Generally, patients with alter-
ations in the shape of the nasal tip were submitted to an open
technique, which allowed better access to and restoration of
these deformities. Lateral osteotomies and septoplasty were
performed in all patients. Even in patients without septal
deviation, septoplasty was performed to obtain cartilage for
the grafts, following the technique of structured rhinoplasty.
The quadrangular cartilage of the septum was removed, leav-
ing a 10-mm portion from the upper and anterior parts, and
an L-shaped strut provided nasal support. No postoperative
tampons or corticosteroids were used. Nasal splints were
introduced at the end of surgery and removed after 7 days.

The participants filled an identification form, answering
questions about age, sex, education, smoking, nasal obstruc-
tion sensation, and frequent rhinitis symptoms, such as nasal
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pruritus, sneezing, and runny nose. Preoperative images
were acquired with the patient in the frontal, lateral, nasal
base, and oblique positions.

Patients were divided into subgroups: presence or absence
of obstructive septum, presence or absence of rhinitis and
open or closed surgical technique. The presence or absence
of obstructive septum deviation was evaluated using nasal
videoendoscopy and considered obstructive when the sep-
tum touched the lateral nasal wall. Rhinitis was considered
present on the basis of the Allergic Rhinitis and its Impact
on Asthma guideline [9]. All patients in the rhinitis sub-
group were considered as having “mild” rhinitis according
to this protocol. However, these patients were evaluated in
the period with no symptoms of rhinitis.

Patients self-evaluated their smell perception using a 100-
mm visual analogue scale (VAS), where 0 mm indicated
the inability to smell and 100 mm indicated normal smell
perception. They also completed the University of Penn-
sylvania Smell Identification Test [10] (UPSIT; Sensonics
International, NJ, USA) before surgery, and 4 and 12 weeks
after surgery. The questions in the test were presented at ran-
dom, and a time interval of at least 30 s was given between
each question. The patients knew their results only after the
twelfth week of surgery.

The Shapiro—Wilk test was used to assess the normal dis-
tribution of continuous variables. Student’s ¢ test was used
to compare the UPSIT scores between the three periods.
The non-parametric Wilcoxon-Mann—Whitney test was used
to compare olfactory function between the septal deviation
subgroups, presence of rhinitis, type of surgical technique,
and self-evaluation test. A 95% confidence interval (CI) was
applied.

Results

Of the 34 participants enrolled in the study, 29 (85%) were
women and 5 (15%) men, with an average age of 31 years
(minimum, 20; maximum, 57 years; SD, 9.96). As for the
level of education, 80% had complete or incomplete higher
education. Ten patients (29.4%) reported symptoms compat-
ible with rhinitis and 17 (50%) had obstructive septum devi-
ation. Open septorhinoplasty was performed in 25 patients
(73.5%) and closed septorhinoplasty in 9 (26.5%). None of
the patients smoked.

The average UPSIT scores before the procedure were
not statistically different from those 4 weeks after surgery
(»=0.59; 95% CI — 0.35 to +2) or 12 weeks after surgery
(p=0.16;95% CI — 1.13 to +0.66) (Fig. 1).

Similar results were obtained when the average VAS
score before and 4 weeks after surgery was compared
(p=0.62; 95% CI — 0.63 to +0.39). However, the average
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Fig. 1 Boxplot: comparison of UPSIT average: preoperative, postop-
erative 4 weeks and postoperative 12 weeks
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Fig.2 Boxplot: comparison of average smell perception using VAS—
preoperative, postoperative 4 weeks and postoperative 12 weeks

VAS score improved 12 weeks after surgery than before
(p=0.007;95% CI + 0.22 to + 1.30) (Fig. 2).

Olfactory function was unaffected by different surgi-
cal techniques (all p >0.10), the presence or absence of

rhinitis (all p >0.15), or obstructive septum deviation (all
p>0.38). Twelve weeks after surgery, smell perception was
rated as worse on the VAS by patients submitted to the open
technique than by those submitted to the closed technique
(p=0.006; 95% CI — 1.39 to — 0.37).

A descriptive analysis of the classification of the indi-
vidual participants’ smell perception before surgery showed
that 79.4% of them presented normal smell perception. This
decreased to 58.8% 4 weeks after surgery, and returned to
levels close to the preoperative period (76.5%) 12 weeks
after surgery (Table 1).

Discussion

In this study, using a test validated for the local culture [11]
(UPSIT), we demonstrated that septorhinoplasty does not
change sense of smell 4 and 12 weeks after surgery and
using VAS the procedure can even improve olfactory per-
ception 12 weeks after surgery. Previous studies evaluat-
ing smell perception before and after rhinoplasty presented
controversial results, some showing an improved smell per-
ception and others showing different degrees of hyposmia
after surgery. However, the symptom was temporary in most
patients.

Diirr et al. found no changes in smell perception after
an average time of 5.4 months of rhinoplasty using the
“Sniffin’Sticks” test [12]. Using the same test, Randhawa
et al. [7] found a significant score improvement 12 weeks
after functional septorhinoplasty. In our study, smell per-
ception also improved 12 weeks after surgery, but the
improvement was observed only in the VAS test results,
and it remained unchanged in the UPSIT test results. The
difference can be justified, because only patients who needed
functional septorhinoplasty were included in the abovemen-
tioned series.

Data from earlier postoperative periods, such as 4 weeks
after surgery, and the evaluation of two different times after
surgery had not yet been reported using validated tests.

Some studies using unvalidated tests [5, 6] found a signifi-
cant decrease in smell perception 1-6 weeks after rhinoplasty,
with complete recovery 6 months after surgery. Shemshadi
et al. [5] found that 6 weeks after surgery, more than 80% of
the patients still presented some degree of hyposmia. In our
study, 58.8% of the patients already presented normosmia in

Table 1 Frequency of smell No. (%)
ratings over time .

Normosmia Mild hyposmia Moderate Severe hyposmia
hyposmia
Preoperative no. (%) 27 (79.4) 5(14.7) 2(5.9) 0
Four weeks after surgery no. (%) 20 (58.8) 10 (29.5) 3(8.8) 1(2.9)
Twelve weeks after surgery no. (%) 26 (76.5) 7 (20.6) 1(2.9) 0
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the fourth postoperative week and the UPSIT scores before the
procedure were not statistically different from those 4 or 12
weeks after surgery. The impaired olfactory function in these
previous series may be related to the use of unreliable olfactory
tests, traumatic approaches that risk damaging the olfactory
fibers and worsen edema of the nasal cavity, idiosyncratic fac-
tors associated with each surgeon’s technique, or population
differences. It is worth mentioning that olfactory function was
only temporarily affected in these patients, who totally recov-
ered after 6 months.

Septorhinoplasty was performed in all patients, that is,
septoplasty was associated with rhinoplasty, even if the
patient had no septum deviation. Septal cartilage was used
as grafts in all surgeries, according to the rhinoplasty struc-
tural technique, thus ensuring more consistent and long-
lasting outcomes. Hence, we avoided biases when referring
to results influenced by the functional correction of the nasal
septum in patients from the septal deviation subgroup.

Some studies showed that smell perception improved
upon the correction of septal deviation [13, 14]. In this
study, the presence of rhinitis or septal deviation did not
influence the postoperative alteration in smell perception.
This might have occurred because patients did not have
other major associated nasal pathologies, such as chronic
rhinosinusitis. Moreover, none of the included patients pre-
sented severe degree of rhinitis. All patients in the subgroup
“rhinitis” had mild seasonal rhinitis and were not in crisis
on testing days. In addition, the “rhinitis” group was small
(ten patients).

No patient had persistent anosmia or significant hyposmia
after postoperative 12 weeks. Persistent anosmia has already
been reported in the literature and could be a rare complica-
tion of rhinoplasty [4].

According to the technique employed, we observed a bet-
ter self-assessment of smell perception among patients sub-
mitted to a closed procedure rather than an open procedure
12 weeks after surgery. This finding was also verified by
Razmpa et al. [6] and probably occurs because of the greater
surgical trauma in the open procedure. However, the result
was not the same when applying the UPSIT test.

A series involving weekly smell perception testing after
surgery could better predict a reduction in olfactory function
up to 4 weeks after the procedure. In addition, studies with
a larger cohort would have a greater chance of considering
patients with complications, such as persistent postoperative
hyposmia.

Conclusion

In the 4th week after septorhinoplasty, smell perception does
not change significantly; moreover, it may even improve in
the 12th week. The presence of rhinitis and obstructive septal
deviation had no influence on olfactory function after surgery.
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According to the technique employed, we observed a better
self-assessment of smell perception in patients undergoing
surgery via a closed approach than via an open approach.
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