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Nasalobstruction isa commonpresenting symptomofpatients
seen by primary care physicians, otolaryngologists, and facial
plastic surgeons. Although the term “obstruction” implies an
anatomical blockage within the nasal cavity, it is commonly
used by both patients and providers to describe a subjective
sensation of inability to move airflow through the nose.1

Therefore, nasal obstruction may be the manifestation of a
variety of disease processes both structural and nonstructural.
Regardless of etiology, nasal obstruction has implications on
quality of life with effects on sleep,daytime fatigue, exercise
tolerance, and overallwell-being.2–4Nasal obstruction has also
been associated with an increased risk of depression.5

A variety of treatment strategies, both surgical and nonsur-
gical, have been used with success in improving nasal obstruc-
tion and quality of life.6–8 Surgical treatments include
septoplasty, turbinate reduction, and functional rhinoplasty
with repair of nasal valve stenosis. Nasal steroids and saline
irrigation are among the more common medical treatment

strategies. In a subset of patients, many of whom have either
attempted thesecommontreatmentstrategiesorare intolerant
of them,nasal obstruction remains a significant symptom. Fora
smaller subset, these symptoms are debilitating, and these
patients are essentially functionally “crippled.” This article
discusses some of the pearls in approaching patients with
such debilitating nasal function.

Patient Evaluation

Patients presenting with a functionally crippled nose can be
categorized into either of two categories. In the first, there is
an identifiable problem, but it is simply not repairable. For
example, a patient presenting with a 1mm discrepancy in
the internal nasal valve may be obsessed with unilateral
symptoms despite good overall airflow. Such a minor defor-
mity is subtle and difficult to repair. Since this may seem
counterintuitive to the patient, it is a source of frustration.

Keywords

► nasal obstruction
► congestion
► nasal valve
► rhinoplasty

Abstract Nasal obstruction is a common presenting symptom of patients seen by primary care
physicians, otolaryngologists, and facial plastic surgeons. A variety of treatment strategies,
both surgical and nonsurgical, have been used with success in improving nasal obstruction
and quality of life. In a subset of patients, many of whom have either attempted these
common treatment strategies or are intolerant of them, nasal obstruction remains a
significant symptom. In thesepatients, theremaybean identifiableproblem,but it is simply
not repairable or there is no identifiable anatomic issue. Themanagementof thesepatients
is discussed in this article, with an emphasis on a sensitive approach that takes into
consideration a patient’s mental health. While the need for diagnostic testing is generally
not necessary for most cases of nasal obstruction, endoscopy and imaging should be
considered in thesepatients. Validatedpatient-reportedoutcomemeasuresareparticularly
helpful in providing an objective measure to a patient’s frustrating symptoms. A variety of
medications can be either contributory to the patient’s symptoms or therapeutic if used
appropriately. A variety of surgical interventions can also result in a functionally crippled
nose and diagnoses including nasal valve stenosis, septal perforations, and empty nose
syndromearediscussed. Importantly, further surgical interventionsmaynotbeappropriate
if a deformity is minimal, and a surgeon should resist the temptation to proceed with
surgery in those situations.
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The second group of patients are those in whom there is no
identifiable anatomic issue. In these patients, it is important
to validate the symptoms, and also convey that there is no
identifiable structural issue that can be corrected. The
inability of our current state of knowledge to identify the
issue is a source of frustration for both doctor and patient.

Patients with a functionally crippled nose may seek care
from several providers and across several specialties includ-
ing primary care, otolaryngology, facial plastic surgery,
allergy, and pulmonology. Unfortunately, this can add to
patient frustration, particularly if the patient’s exhaustive
attempts for medical advice do not yield any symptom
benefit or if his or her concerns are dismissed. In addition,
the underlying increased risk of depression suggests a need
to be particularly sensitive to the emotional needs of these
patients. Establishing an early sense of trust and building
rapport with them is of importance.Moreover, consideration
of referral to psychiatry, in situations where a patient’s
symptoms appear to be inconsistent with physical examina-
tion or compromising a patient’s mental well-being, should
be considered. This process may be familiar to facial plastic
surgeons who interact with cosmetic patients who have
underlying body dysmorphic disorder and present with
self-thoughts that seem extreme for the degree of nasal or
facial deformity.

A thorough medical history and physical examination
should be performed on patients. Symptoms beyond nasal
blockage or congestion may help suggest an underlying
etiology. For example, patients presenting with facial pain
or pressure and rhinorrhea may suggest a component of
sinus disease. Smell disturbances may result from sinus
disease, obstructive masses, atrophic rhinitis, or neurologic
disturbance. It is also important to consider that patients
with underlying pulmonary disease may experience addi-
tive effects on breathing from impairments in the lower
airway. Addressing these comorbidities is imperative to
improving a debilitated patients’ nasal well-being and
quality of life. Medication history, while providing infor-
mation on previously attempted remedies, may also pro-
vide insight into the nature of the patients underlying
disease (i.e., partial benefit from nasal steroids represents
some degree of mucosal disease). A social history, including
prior use of intranasal drugs, can have implications for
nasal function and should be carefully obtained. For exam-
ple, cocaine can cause significant osseocartilaginous
destruction, alcohol can produce physiological vasodilation
with nasal congestion, and smoking can impair mucociliary
clearance with exacerbation of obstructive nasal symp-
toms.9 Surgical history is particularly imperative as many
patients presenting with problematic nasal obstruction
have a history of prior nasal surgery that may be contribu-
tory to his or her symptoms.

Physical Exam Considerations

A standard nasal examination with external assessment
followed by anterior rhinoscopy should be performed to
evaluate for nasal aperture narrowing, septal deviation,

turbinate hypertrophy, poor mucosal quality, and mucopur-
ulence. An assessment for dynamic narrowing should also be
performed. A previously validated grading scale for sidewall
collapse at the scroll region (zone 1, internal nasal valve)
and the ala (zone 2, external nasal valve) can be helpful
in determining the location and degree of nasal
narrowing secondary to lateral wall insufficiency (grade
1:< 33%, grade 2:33–66%, grade 3:> 66%).10 While many
physicians use the modified Cottle maneuver to assess
subjective improvement in airflow with nasal collapse, it is
important to note that this maneuver has poor specificity,
and its validation as a presurgical tool is lacking.11 In the
subset of patients who present with a desperate need for
improvement of their debilitating nasal obstruction, it is
therefore important to use this tool cautiously to prevent
overdiagnosing lateral wall insufficiency and subsequent
poor surgical outcomes. When performed, very gentle trac-
tion of the sidewall to support any inward collapse should be
used, with care not to significantly displace the sidewall
laterally.

Diagnostic Testing

Further diagnostic testing, while unnecessary in patients
with a clear etiology of nasal obstruction (i.e., septal devia-
tion), can be particularly helpful for frustrated patients
presenting with nasal obstruction. Nasal endoscopy, either
rigid or flexible, can allow for examination of the posterior
nasal airway and may reveal polyps, posterior septal devia-
tions, adenoid hypertrophy, or nasal tumors. Adenoid
hypertrophy in adults with nasal obstruction has been
estimated to be as high as 64%, supporting the diagnostic
yield of endoscopy in patients with persistent nasal
obstruction.12 Computed tomography scan of the nose
and paranasal sinuses is the primary diagnostic imaging
modality for nasal obstruction, with magnetic resonance
imaging used as a secondary imaging tool.9,13 Much like the
modified Cottle maneuver, care must be taken to avoid
overdiagnosis based on imaging, despite the temptation of
wanting to help a frustrated patient with nasal obstruction.
For example, a patient with a mild amount of sinus mucosal
thickening may not benefit from any sinus surgery or mild
enlargement of the inferior turbinate on imaging may not
have clinical significance. As such, imagining modalities
should be used always as an adjunctive tool with physical
examination rather than an isolated diagnostic tool. While
additional tools that assess nasal resistance, airflow, and/or
airway cross-sectional area such as acoustic rhinometry,
peak nasal airflow, and rhinomanometry have been shown
to correlate with patient symptoms, they remain mainly as
research tools.14 Whether they would be clinically useful in
a subset of challenging patients with nasal obstruction is
unclear.

Patient-Reported Outcome Measures

Managing patientswith crippling nasal obstructive symptoms
can be challenging and frustrating for both patients and
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physicians. Some of the difficulty in treating these patients
stems from the subjective nature of their symptoms and the
perceived severity of their disease. Validated patient-reported
outcome measures (PROMs) such as the Nasal Obstruction
Symptom Evaluation and Standardized Cosmesis and Health
Nasal Outcomes Survey (SCHNOS) scores are particularly
helpful in this regard as they provide an objective measure
to a patient’s symptoms.15,16 They thereby are a valuable tool
for physicians to evaluate a patient’s response to treatments.
They may also be therapeutic for a patient who can visualize
his or her progress with different interventions. The SCHNOS
has the added benefit of evaluating a patient’s aesthetic
concerns and can be particularly helpful in patients who
present with obstructive complaints after rhinoplasty. Many
times, patients who suffer from debilitating nasal concerns
have a variety of symptoms beyond nasal obstruction (head-
ache, postnasal drip, chroniccough, etc.). TheuseofPROMscan
be helpful in directing a patient’s complaints to those specifi-
cally related to nasal obstruction. In addition, they allow for a
discussion of those symptoms that may benefit from treat-
ment aimed at improving the patency of the nasal airway and
avoid discordant patient expectations.

Medication Considerations

In the overwhelming number of patients who have no clear
structural abnormality or anatomic obstruction on exami-
nation, the presumed dysfunction is mucosal and treatment
is considered to be largely medical. However, in the subset of
patients who have “failed” medical therapy, several consid-
erations should be made. Intranasal corticosteroids are
considered first-line therapy for nasal congestion (regardless
of etiology), with several double blind, randomized clinical
trials demonstrating greater efficacy of this medication
versus placebo, antihistamines, and montelukast.17 While
they are therefore commonly recommended by providers,
patients may not initiate, adhere to, or correctly use this
therapy. In patients who are being seen for “refractory”
medical treatment, detailed assessment of medication use
and potential barriers to use is imperative. Fear of side effects
has been reported in 48% of patients with allergic rhinitis,
including fear of habituation or damage to intranasal
tissue.18 The safety profile of these medications should be
discussed with patients and daily use should be encouraged.
In addition, correct application with administration away
from the nasal septum may limit unwanted side effects such
as nasal irritation and epistaxis. While a variety of nasal
steroids show similar efficacy, sensory attributes (i.e., odor,
taste, or burning) can limit medication use and patients may
prefer one product over another in this regard.19 In general,
patients have been shown to prefer several intranasal
steroids, including fluticasone furoate (over fluticasone
propionate), mometasone furoate, and triamcinolone aceto-
nide.18 Providing patients with education and options in
regard to intranasal steroids may help with adherence and
ultimately nasal obstruction improvement.

In patients who are adherent to but have limited benefit
with intranasal steroid use, adjunctive medications such as

antihistamines (intranasal and oral), leukotriene antagonists,
and anticholinergic agents (e.g., Ipratropium) can be used.
Referral to an allergist can help with selection of appropriate
medications and titration of dosing. Moreover, allergy testing
(if not already done)may not only help provide a diagnosis for
patients with long-standing debilitating nasal obstruction but
also introduce the possibility of treatment with immunother-
apy or allergen reduction strategies. Even if patients remain
symptomatic, the confirmation of a diagnosis (e.g., allergic
rhinitis) may be of some therapeutic benefit in patients with
functionally crippled noses.

While medications are used as therapeutic agents, a
variety of medications can contribute to nasal obstructive
symptoms. Drugs that affect the autonomic nervous system
can have a vasoactive effect on the nasal mucosa with
resulting nasal obstruction. A list of these medications,
including nonsteroidal anti-inflammatory drugs, antihyper-
tensives, psychotropic drugs, hormones, and immunosup-
pressants, have been outlined in detail elsewhere.20 Nasal
decongestants including oxymetazoline, xylometazoline,
ephedrine, and cocaine have a localized effect on autonomic
control and prolonged use can result in rebound rhinitis
(rhinitis medicamentosa), although the pathophysiology of
this is not entirely understood. In patients with particularly
troublesome nasal function, the initial brief benefit of these
medications can result in prolonged use and subsequent
paradoxical worsened symptoms. The severity of the ob-
struction correlates with the length of use.21 Of note, α-
adrenergic agonists used for glaucoma can enter the nose
through the nasolacrimal canal and also act like topical
decongestants with resulting rebound nasal congestion
with prolonged use.20 The process of titrating a patient off
nasal decongestants can be challenging. One approach is to
dilute the decongestant with nasal saline after each use to
decrease each subsequent dosewhile simultaneously using a
nasal steroid.

Postsurgical Considerations

Several patients with debilitating functional nose com-
plaints have undergone prior surgical intervention. The
nasal obstruction may have preceded surgery or may be
an unanticipated outcome of surgery. In the former catego-
ry, it is important to elicit the degree of functional im-
pairment prior to the first surgery, to set expectations in
regard to realistic improvements in nasal breathing and be
mindful in suggesting another surgical intervention (partic-
ularly in the absence of a very clear etiology of persistent
nasal obstruction).

Post-Rhinoplasty
In patients with new postsurgical nasal obstruction, a par-
ticular challenging scenario is encountered in those who
have undergone an aesthetic reduction rhinoplasty. The
prevalence of nasal obstruction after cosmetic rhinoplasty
has been previously reported to be as high as 10%, butmay be
lower with greater attention to functional outcomes with
aesthetic rhinoplasty.22,23 Regardless, this complication
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requires a sensitive approach to patients,manyof whommay
be skeptical of further surgical treatment recommendations.
The etiology of postrhinoplasty nasal obstruction may be
over-correction of the nasal supporting structures (i.e., over-
aggressive reduction of latera crura), in-fracture of nasal
bones, septal irregularities, and surgical adhesions.22 It is
also important to consider minor intranasal pathologic con-
ditions that were present prior to surgery may becomemore
noticeable to the patient postoperatively with a narrower
nasal airway.24 In addition to structural obstruction,mucosal
disease may be exacerbated or be a new finding postsurgi-
cally (i.e., vasomotor rhinitis).24,25 As such, even in the
absence of a clear anatomic obstruction on examination,
the subjective obstructive complaints of patients should not
be dismissed. In these patients, aforementioned medical
treatment strategies should be implemented. In a subset of
patients, presumed autonomic changes in the turbinates can
lead to an “obstructive rhinitis” and injection of the turbinate
with a local anesthetic or corticosteroids has been reported
to improve symptoms.24 If autonomic dysfunction is a po-
tential etiology of the patients nasal symptoms, use of topical
anticholinergic agents (i.e., ipratropium) can be trialed.

In the group of patients with static structural abnormali-
ties or dynamic narrowing of the airway, a variety of surgical
treatments may be considered. However, it is worth noting
that in the functionally crippled nasal patient, these surgical
interventions may not be appropriate if the deformity is
minimal. The surgeon should resist the temptation to pro-
ceed with surgery in those situations.

(a) In patients who underwent removal of septal cartilage for
grafting purposes, a caudal dislocation or persistent devi-
ation is a common residual septal deformity.24 In particu-
lar, the posterior aspect of the remaining caudal “L strut”
maybemorepronetodeviate into theairwayafter removal
of cartilage behind it. This may appear subtle and be
dismissed by physician as a source of obstruction. In these
patients, however, modified extracorporeal septoplasty
techniques to correct caudal deviation should be consid-
ered. The anterior septal reconstruction technique, in
which the caudal septum can be reconstructed without
disruption of the keystone area or dorsal profile, is partic-
ularly valuable in caudal deviations in postrhinoplasty
patients.26,27

(b) In patients with lateral wall insufficiency and alar col-
lapse due to loss of lateral crural cartilage support,
generally insertion of a batten type graft (e.g., lateral
crural strut or alar batten graft) helps introduce integrity
to the lower lateral crura.28 While this limits dynamic
sidewall collapse, an aesthetic consequence of widened
ala will likely be dissatisfying for postrhinoplasty
patients. In addition, although alar collapse may be the
primary etiology of obstruction, any other minor con-
tributory factors that increase resistance and negative
pressure within the nasal cavity will make even a rela-
tively minor weakness in the alar cartilage manifest as
collapse. Therefore, an effort should be made to correct
other obstructive factors, regardless of howmild, prior to

addressing alar collapse. If necessary, placement of grafts
along the nasal sidewall can be performed without an
external approach that may disrupt other modifications
made during prior rhinoplasty.

(c) Adequate tip support is essential for normal nasal breath-
ing. If there has been compromise of this support after
rhinoplasty with resulting tip ptosis, a septal extension
graft or an anterior septal reconstruction graft (in the
event that the caudal septum needs to be reconstructed)
allows for a stable structure to reposition the medial
crura and thereby the nasal tip.26,27,29

(d) In the event of nasal adhesions or webbing, simple lysis of
the mucosal soft tissue can yield significant symptom
relief.24 Importantly, placement of silastic sheeting or an
intervening barrier between the denuded opposing sur-
faces is needed to prevent recurrence during remucos-
alization. Even small scar bands within the nasal cavity
can result in significant limitation of airflow and should
not be ignored. Larger webs can additionally result in
obstructive septal deflection. Excision of larger websmay
require mobilization and rotation of septal mucosa or
skin grafting for coverage of demucosalized tissue.

Septal Perforation
Septal perforations can result from a variety of etiologies
including vascular, traumatic, inflammatory, drug-induced,
and neoplastic causes. However, the majority of cases are
the result of prior surgical intervention. In a retrospective
review, septorhinoplasty and septoplasty accounted for 62.4%
of perforations that presented to a facial plastic surgery
clinic.30While symptoms fromseptal perforations are variable
based on the size and location, anterior perforations of mod-
erate size can result in turbulent airflow that desiccates nasal
mucosa and impedes moisture exchange leading to nasal
crusting, epistaxis, rhinorrhea, and a sensation of obstruc-
tion.31 Patients with septal perforations can have debilitating
nasal symptoms, and their frustrationcangrow ifproviders are
unable to offer repair. While not all perforations are amenable
to repair, it is beneficial to address them earlier if possible as
perforations can enlarge over time.

Nonsurgical treatment strategies for septal perforations
include emollients, nasal saline irrigation, and silicone septal
buttons. Septal buttons are particularly useful for very
large perforations that are unlikely to be successfully
repaired or for patients that are poor surgical candidates.
Although they reduce turbulent airflow, nasal buttons do not
eliminate all symptoms and require continued nasal hygiene
(i.e., nasal irrigation).31 A variety of surgical treatments have
been advocated for closure of perforations. Surgical treat-
ment strategies may include the mobilization of either
unilateral or bilateral septal mucosal flaps with reapprox-
imation of the flaps for closure of the perforation.31 In
addition, the placement of connective tissue between the
mucosa at the site of the perforation (i.e., acellular dermis,
temporalis fascia, cartilage, or bone) has been reported to
improve results.31–34 The use of interposition grafts of poly-
dioxanone plates combined with a temporoparietal fascia
graft for septal perforation has also been shown to result in
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remucosalization at the site of the perforation and improved
nasal obstruction.35 Regardless of strategy employed, a
surgeon should counsel patients onpossible failure of closure
or persistent symptoms to limit postoperative frustration. A
systematic review has found the combined closure rate of
perforations smaller than 2 cm and for those larger than 2 cm
to be 93 and 78%, respectively.36

Empty Nose Syndrome
In patients who have undergone prior turbinate reduction
surgery and without evidence of clear anatomical obstruc-
tion on examination, a diagnosis of “empty nose syndrome”
(ENS) should be considered.37 The pathophysiology of ENS
remains controversial. With turbinate reduction, there may
be decreased humidification, reduced nasal airflow resis-
tance, as well as impaired central nervous system sensory
signaling that results in a subjective sensation of nasal
congestion.38 It is thought to represent a distinct entity
from atrophic rhinitis in which there is inflammatory infil-
trate in the nasal mucosa. Both disease processes can present
with mucosal atrophy and paradoxical nasal obstruction
despite a patent nasal airway. In addition, the lackofmucosal
cooling by airflow may be interpreted by the brain as
inadequate ventilation and can result in respiratory
distress.37 In the presence of a patent airway, these patients
do notfind commonmedicalmanagement strategies of nasal
obstruction helpful and their symptoms may be discounted
by physicians, adding to their frustration.

Two validated tools may help physicians better diagnose
ENS: The empty nose syndrome 6 item questionnaire
(ENS6Q) and the cotton test. The ENS6Q contains questions
about the cardinal symptoms of ENS and has been able to
differentiate between patients who have ENS, no pathology,
and those with sinus disease without ENS.39 During the
cotton test, a small piece of dry cotton is placed in front of
the inferior turbinate on the affected side (for 20–
30minutes) and patients who have improvement in the
ENS6Q after the test may benefit from specific surgical
treatment for ENS.40 In addition to humidification strategies,
surgically increasing the volume of the inferior turbinate
using biosynthetic or homologous implants has been shown
to have variable improvement in patient symptoms.37 Im-
portantly, psychological complaints have been shown to
improvewith this surgical strategy. This is of particular value
in ENS as approximately⅔ of these patients havebeen shown
to have clinically significant depression and/or anxiety.41

Much like other patients presenting with debilitating nasal
obstruction symptoms, the psychological care for the
patients with ENS should be addressed and appropriate
referrals to mental health providers placed.

Future Directions

Some new areas of research may shed some light on patients
with symptoms of persistent nasal obstruction after medical
or surgical intervention. Thefirst is the area of computational
flow dynamics (CFD), which allows us to visualize computer
models of airflow inpatients.42 The second area of research is

related to this, and involves understanding the role of
temperature sensors in detection of airflow in the nose.43

Conclusion

In patientswith a functionally crippled nose, the sensation of
diminished nasal airflow can be disabling and a source of
frustration. A thorough history and physical examination, in
addition to use of adjunctive diagnostic tools including
endoscopic evaluation and imaging, can help improve diag-
nostic yield. Validated PROMs are useful for assessing both
the severity of a patient’s subjective complaints and evaluat-
ing improvements with specific interventions. A variety of
diagnoses are possible in patients with debilitating nasal
obstruction including both mucosal disease and structural
abnormalities. While several medications are used as thera-
peutic agents, many may also be contributory to nasal
obstruction. Postsurgical changes from rhinoplasty, septo-
plasty, and/or turbinate reduction including loss of nasal
supporting structures, mucosal disease, formation of adhe-
sions, septal perforations, and loss of turbinate volume with
resulting ENS may be challenging causes of nasal obstruc-
tion. Treatment of these conditions may be multifactorial
and secondary surgical interventions should be considered
after thorough patient counseling. Importantly, regardless of
etiology and the treatment strategy selected for a patient’s
nasal obstruction, physicians should be mindful of the
impact of a patient’s symptoms on his or her quality of life
and mental well-being. Future research into CFD and tem-
perature detection in the nose may shed some new light on
nasal obstruction symptoms in these patients.
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