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ABOUT US

Empty Nose Syndrome International Association (ENSIA) is a registered 

non-profit and is dedicated to providing support and information to individuals 

affected by this disabling condition. There is currently no cure for Empty Nose 

Syndrome (ENS).

ENSIA was founded in 2014, to raise awareness about ENS and support re-

search into its treatment. 

ENSIA offers the following services to its members: 
• A subscription to the monthly ENSIA Newsletter;

• A website with members only area including: access to an ENS-Friendly 

Doctors list with descriptions of current treatments,  

advances in the ENS research, ENSIA’s projects & initiatives, and other 

important information;

• A variety of materials on ENS and a database of ENS-related  

literature;

• ENSIA publications including “A Guide to Diagnosis and Management for 

Medical Professionals”;

• and others.  

ENSIA promotes research and education into 
the cause and treatment of Empty Nose Syn-
drome. We aim to raise awareness about ENS 
and encourage the medical profession to take 
an interest in the condition. 

For further information, please contact:

International Empty Nose Syndrome Association (ENSIA)

General enquiries: + 371 (2) 602 44 37 (Europe), +1 (484) 326 8780 (USA)

Email: info@ensassociation.org

Website: www.ensassociation.org        

       ver. 9/2016 

http://www.ensassociation.org
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BACKGROUND

As a surgical complication secondary of turbinate surgery, Empty Nose Syn-

drome is an uncommon condition, which is underdiagnosed and is frequently 

untreated. There is a common misperception among some medical profes-

sionals that ENS is not severe or substantially disabling and can be managed 

with conservative treatments. This perception has resulted in ENS being little 

studied and largely overlooked, with a general lack of proper attention in both 

research into its cause and, more importantly, into its cure.

The purpose of this document is to provide guidance for medical professionals 

concerning diagnosis, management, and treatment of ENS. 

The information contained herein is based on current medical literature and 

experience with ENS patients. The information should be considered advisory 

only.
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ABOUT ENS

History

The term Empty Nose Syndrome was first coined by Dr. Eugene Kern of the 

Mayo Clinic in 1994. Dr. Kern described the condition and studied patients, 

many of whom had experienced total turbinectomies, a procedure which had 

seen a resurgence in the 1970’s (lasting through the 1990s) having been earlier 

abandoned following condemnation around the turn of the century. The condi-

tion in connection with turbinate procedures, especially the turbinectomy, was 

known by the late 19th century (described as atrophy). 

Definition

Empty Nose Syndrome is an iatrogenic disorder - a complication of nasal 

surgery - where the nasal turbinates, especially the inferior turbinates, have 

been excised or damaged as a result of turbinate surgery causing the destruc-

tion of normal nasal physiology. This leads to clinical symptoms of paradoxical 

obstruction *, nasal dryness, crusting, intermittent bleeding, lack of airflow 

sensation, nasal and upper respiratory dryness/irritation/pain from unpro-

cessed/cold/dry inspired air, disruption in nervous system function, and num-

ber of secondary symptoms. In brief, ENS can be considered a nasal breathing 

* Feeling of nasal obstruction is described as constant and continuous: feeling of 
suffocation, inability or significant difficulty to breathe through nose, feeling that nose is too open, 
sensation of excessive airflow, shortness of breath, difficulty to properly inflate the lungs, lack of 
nasal resistance, and/or undifferentiated breathing difficulties.

disorder (characterized by paradoxical obstruction) along with concomitant 

nasal dryness (atrophy)  1  2. 

Statistics and Incidence rate

Empty Nose Syndrome affects a small number of the population and the 

incidence is not known because there are no specific studies which have 

investigated the incidence of ENS. The absence of incidence-related studies 

is directly related to the lack of awareness about ENS among medical profes-

sionals. This has resulted in the absence of diagnostic criteria and omission of 

a diagnosis of ENS in patient records. 

Causes

ENS occurs following turbinate surgery and can emerge months to years 

afterward. Any turbinate procedure has the potential to cause ENS if it is per-

formed too aggressively. Some turbinate procedures increase the likelihood 

of ENS, such as partial or total resection of the inferior nasal turbinates, or 

mucosal surface cautery 3. Risk of ENS increases the greater the turbinates are 

excised or damaged. Total turbinectomies are less common today following 

the resurgence of the 1970’s and are frowned upon, especially within the spe-

cialty of otorhinolaryngology, however, there is no general prohibition against 

them. 
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Currently, there is no consensus concerning how much turbinate excision or 

damage can result in ENS, nor what measure of excision or damage consti-

tutes an “aggressive” reduction. On the subject of ‘how much is too much?’, 

there exist no quantifying studies, guidelines, or formal statements issued by 

professional bodies. 

Features of ENS

ENS shares features in common with secondary atrophic rhinitis, but current 

research has distinguished it as a separate condition. Despite ENS lacking a 

diagnostic consensus, most ENTs consider ENS to be a true clinical entity, 

and its primary features are agreed upon. ENS is a multifactorial condition, 

which arises due to a combination of structural and functional impairments 

of the vital nasal structures, involving altered nasal aerodynamics, reduced 

and impaired mucosal area, and neurosensory damage (e.g. damage to cool 

thermoreceptors) 4. 

 

ENS patients have significant difficulties including: 
• constant dyspnea and/or a sensation of suffocation; 

• sleep deprivation;

• nasal, facial, and respiratory dryness, coldness, irritation, and pain;

• increased illnesses from damaged nasal physiology such as recurrent 

sinus infection, bronchitis, asthma; 

• a disrupted nasal cycle;

• autonomic nervous system dysfunction;

• a variety of other medical complications secondary to ENS.

ENS is a debilitating and disabling condition, resulting in a poor quality of life 

since good nasal function is crucial for proper lung functions and breathing, 

body’s oxygenation, ability to function physically, proper functioning of ner-

vous system, cognitive functions, and sense of well-being. ENS patients suffer 

substantially and continuously.

Mouth breathing is not a reasonable alternative, since it is not a physiological 

method of respiration and should never be considered a substitute for nasal 

breathing. Nasal airway resistance accounts for more than 50% of total airway 

resistance and increases oxygen (O2) uptake by 10-20% 5. Mouth breathing 

does not alleviate ENS symptoms.

Diagnosis

Formerly, the difficulty has been in obtaining objective diagnostic evidence, 

rather than subjective symptomatology of patients (derived, for example, from 

the Sino Nasal Outcome Test, SNOT). Even so, conditions such as tinnitus are 

diagnosed despite there being a similar impediment to diagnosis. However, 

there are a number of diagnostic tools, some of which are new, some of which 

have not been routinely employed in the diagnosis of ENS. ENS is currently 

able to be diagnosed within the clinical setting, and diagnosis is able to be 

further supported by diagnostic tools available outside the clinical setting.

Treatment, Prognosis, Quality of Life

Conservative management of ENS focuses on irrigation and moisturizing of 

the nose to preserve remaining mucosa and needs to be performed for the 

patient’s lifetime. The necessity for chronic nasal care is burdensome and time 

consuming. 
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While nasal reconstructive surgery and regenerative medicine treatments can 

result in some improvement in symptoms, it is important to remember that 

turbinate tissue cannot be replaced or regrown, and there is no cure for ENS. 

ENS patients experience a significant reduction in quality of life (QOL). ENS 

has an impact on physical health, employment, marital, social, and financial 

aspects of the patient’s life. As a chronic illness, ENS can have an impact on 

the patient’s well-being and reduce his/her enjoyment of life, inducing stress 

and secondary symptoms like anxiety and depression. ENS can cause inabil-

ity to work or significant number of ‘sick days missed from work, decreased 

productivity, and lifestyle disruption 6. There are memory and concentration 

deficits caused by abnormal breathing, the lack of sleep, a diminished sense of 

smell, and lack of nasal sensation which also lower QOL. 

ENS produces environmental limitations for the patient in windy, dry, cold, 

hot, air-conditioned, heated, dusty or odor-filled places, because the nose can 

no longer properly fulfill its functions (filtering, humidifying, dehumidifying, 

warming, smelling, and safeguarding). 

To place the symptoms and sequelae of ENS in context, a diminished sense 

of smell (hyposmia) in and of itself can be considered a major contributor to 

reduced QOL. 

These difficulties in their total can result in the ENS patient suffering from gen-

eral disability, that is, a difficulty functioning and performing daily activities. 

To assess of quality of life of ENS patient it is advisable to use the Rhinosinus-
itis Disability Index (RSDI). Another generic assessment instrument for health 

and disability is the WHO Disability Assessment Schedule 7.

Statistics

ENS is considered a rare condition, affecting a small subset of patients who 

undergo turbinate reduction. However, the true incidence is unknown since 

there have been no specific studies published investigating the incidence. This 

is due to the fact that there is a lack of information concerning the condition 

and no universal definitional/diagnostic consensus. A 22.2% incidence of atro-

phy following inferior turbinectomy was reported in a long-term study 8. Other 

estimates say that 20% of patients with resection will develop fulminant ENS 

and a greater percentage will suffer dryness or changes in airflow 9. 

The most recent data from 2006 suggest there are an estimated 196,000 

turbinectomies in the United States according to National Center for Health 

Statistics 10. Turbinectomies often are performed as secondary procedures in 

conjunction with surgeries such as functional endoscopic sinus surgery (FESS) 

and/or a septoplasty. Since this figure does not include turbinectomies per-

formed in conjunction with other sino-nasal surgeries, the number of turbinate 

surgeries is likely much higher 11.

In addition, a portion of the middle turbinates may be resected during FESS or 

other procedures in order to facilitate access to certain areas of the nose. 

Clinical presentation

Nasal dryness and breathing difficulties are the most common presenting 

symptoms with paradoxical obstruction being considered the hallmark symp-

tom. Patients complain of stuffiness or emptiness despite having a patent 

nasal cavity. They may also describe a feeling of lack of nasal resistance, 

difficulty to  properly inflate the lungs, breathlessness, suffocation, or lack of 

nasal airflow sensation. Nasal dryness presents on a continuum ranging from 

simple dryness to atrophy. Mucosa can appear pale and dry. There may be 

thick or absent secretions. Thick secretions can cause congestion, pressure, 
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and pain. Crusting is often present, with significant crusting in more severe 

cases. Additionally, there may be significant nasal and facial pain caused by 

mucosal dryness, atrophy, or neural damage. Hyposmia and hypersensitivity to 

volatile compounds ** can both affect the patient’s sense of smell and quality 

of life. Symptoms can range from mild to extremely severe. 

Patients presenting with ENS can have a substantial loss of mucosal turbi- 

nate tissue, or can have normal appearing turbinates and intranasal volume 

(having suffered functional damage to the turbinates). Clinical presentation 

within the ENS population varies. Patients upon nasal examination may vary in 

appearance due to the method and amount of turbinate reduction. This is due 

to the fact that it is not known how much turbinate tissue can be removed or 

damaged before nasal physiology is compromised or before the aerodynamic 

pattern of the nasal cavity becomes impaired. Symptomatology may vary in 

number of symptoms and severity, but the well-established primary symptoms 

of ENS are often universally present, the core of which comprise Houser’s five 

modifications to the SNOT-25. Since the onset of ENS can occur at an interval 

ranging from weeks, months, to years, the patient’s turbinate procedure may 

have been recent or taken place some years prior.  

** Volatile compounds - gasoline, perfume, smoke, smells, etc.

ENS Subtypes

ENS has been classified into four subtypes: 

ENS-IT, ENS-MT, ENS-Both, and ENS-Type 12. 

The subtypes describe the following: 
• IT - where the inferior turbinate has been partially or totally excised;

• MT - where the middle turbinate has been partially or fully excised;

• Both - where the inferior and middle turbinates have been at least partially 

excised or reduced; 

• Type - where a patient has sufficient-appearing turbinate tissue, but 

suffers ENS symptoms after surgery affecting the mucosal surface of the 

turbinates 13. 

Complicating Factors 

Common findings of complicating factors may include: 
• additional nasal openness from concomitant septoplasty (which can 

affect/diminish the septal swell body);

• septal perforations; 

• structural collapse, such as nasal valve collapse;

• large sinus openings and absent nasal structures from overly aggressive 

sinus or nasal surgery that facilitate unphysiological ventilation; 

• mucosa affected by age, autoimmune disease or hormonal status (e.g. 

geriatric rhinitis, Sjogren’s syndrome, and menopause). 

It is important to inquire of the patient about his moisturizing habits. Use of 

humidifiers, saline, and emollients may interfere with examination-based 

evaluation of nasal dryness. A nose with healthy physiology does not require 

any moisturizing.

Milanese22
Пишущая машинка

Milanese22
Пишущая машинка

Milanese22
Пишущая машинка
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Table 1: lists common patient complaints:

• Nose feels too open/empty

• Getting too much air (excessive airflow)

• Breathlessness and/or feeling of suffocation

• Feeling of hyperventilation

• Difficulty to inflate lungs/draw a full breath

• Lack of airflow sensation

• Cold, dry, unprocessed air hitting the back of throat 

• Severe dryness with/without crusts

• Burning/pain in nose

• Nose feels numb

• Unable to sleep because of difficulty breathing

• Cannot find right way to breathe through the nose

• Unable to relax/feel like nervous system is going “crazy”

 

A Note on Patients Presenting with ENS 

Patients presenting with ENS for clinical examination are often in 

distress. They will commonly have been suffering for a considerable 

length of time without relief from severe breathing difficulties, dam-

aged sensory ability, severe nasal dryness with its attendant acute 

burning and pain, and from acute sleep deprivation. The majority of 

patients have no understanding of nasal physiology and are unfamiliar 

with related symptoms. They often have difficulty expressing symp-

toms. Among the most difficult symptoms is paradoxical obstruction. 

Patients with significantly resected turbinates may suffer from lack of 

nasal resistance necessary for efficient respiration and pulmonary gas 

exchange. Additionally, patients may experience lack of airflow sensa-

tion, which creates conflict in signals between their nose and central 

nervous system (brain). This results in a sense of suffocation. Patients 

feel that they have lost control of their breathing, sleep, and important 

sensory input (airflow, temperature, smell), in addition to the pain of 

severe nasal dryness and unprocessed airflow in the upper respiratory 

tract due to excessive nasal openness. This situation often results in 

a heightened state of anxiety and may trigger a continuous “fight-or-

flight” response in patients.
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SYMPTOMS

ENS symptomatology has been assessed utilizing the SNOT 20 or 22 (Sino-na-

sal Outcome Test). Subsequently, the SNOT-25 has been utilized to assess 

ENS symptomatology 14. The new ENS6Q (Empty Nose Syndrome 6 Question-

naire) has also been used for assessment. 

ENS-specific questions are contained in both the SNOT-25 and the ENS6Q.  

The SNOT-25 contains five (5) items specific to ENS 15. The ENS6Q is a vali-

dated ENS-specific, 6-item questionnaire, which can be used as an adjunct to 

the SNOT-22 to screen patient for ENS 16.The ENS6Q includes four (4) of the 

ENS-specific items from the SNOT-25, adding two new items: sense of dimin-

ished airflow (cannot feel air flowing through your nose) and nasal burning. 

SNOT-55

ENSIA has proposed a fifty-five (55) item modified SNOT test to assess ENS 

symptoms. This proposed SNOT-55 builds on SNOT-25 adding thirty (30) new 

items.

These new items define symptoms that have been widely discussed and thor-

oughly described by ENS sufferers in support groups over the past 10 years. 

Some of these new items have previously been described in the works of SM 

Houser, EB Kern, and in the book of patient (and ENS sufferer) Christopher 

Martin, but have heretofore not been applied specifically in a test or measure 
17.  

The thirty questions are scored from 0-5 with higher scores indicating greater 

ENS-related disease burden (health concerns) including physical & emotional 

problems and functional limitations.

Description of items

Items 1-25 comprise the SNOT-25. A large number of new items in the SNOT-

55 are related to the ‘breathing disorder’ component of ENS. These include 

items 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 40, & 54. Breathing-related 

symptoms vary among ENS patients and can differ based on the method and 

extent of turbinate reduction. 

The number of breathing-related items contained in SNOT-55 reflect this vari-

ation. For example, a patient with a large resection may experience breathing 

difficulties differently than someone who has seemingly adequate turbinate 

tissue that has experienced surface cautery. Additional rhinological symptoms 

are included as items 41 through 47. Other secondary physical symptoms are 

listed as items 48 through 50. Cognitive and functional limitations are expand-

ed upon in items 51 through 55. 
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Table 2: SNOT-55 
(ENS-specific symptoms from #21-55)

No. SNOT – 55

Nasal Symptoms:

1 Need to blow nose

2 Sneezing

3 Runny nose

4 Cough

5 Postnasal discharge

6 Thick nasal discharge (thick mucus)

7 Ear fullness

8 Dizziness

9 Ear pain

10 Facial pain/pressure

11 Difficulty falling asleep

12 Waking up at night

13 Lack of good night’s sleep

14 Waking up tired

15 Fatigue

16 Reduced productivity

17 Reduced concentration

18 Frustration/restlessness/irritability

19 Sadness

20 Embarrassment

Houser Modification adds:

21 [Nasal] dryness

22 Difficulty with nasal breathing 

23 Suffocation

24 Nose is too open

25 Nasal crusting

ENSIA Modification adds:

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

Nasal obstruction (blockage /congestion of nose)

Nasal emptiness 

Excessive airflow ( ‘too much air’)

Decreased nasal resistance 

Shortness of breath (dyspnea)

Difficulty to inflate lungs 

Difficulty drawing a full breath 

Disturbed/disorganized airflow 

Decreased sense of nasal airflow 

Weakened airflow (weak stream of inhaled air)

Tight, asthma-like breathing 

Use of accessory muscles (neck and chest) to facilitate breathing 

Respiratory dryness/coldness/irritation of pharynx & adjacent areas 

(breathing unprocessed air)

Hypersensitivity to volatile compounds (e.g. gasoline, perfume, smoke, smells, etc.) 

Rapid breathing  

Reduced sense of smell 

Lack of mucus 

Nasal burning/pain 

Nasal bleeding

Nasal inflammation 

Impaired nasal drainage 

Difficulty removing thick mucus/clearing nose 

Dry eyes 

Headache 

Increased heart rate 

Impaired concentration from breathing difficulties (aprosexia nasalis)

Anxiety 

Increase in symptoms in windy, dry, cold, hot, air-conditioned,  heated environments 

Persistence of symptoms when mouth breathing 

General disability (difficulty functioning, performing daily activities)
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Table 3: ENS Symptoms with Definitions
Each symptom is provided with a definition. 

21 [Nasal] Dryness

The consequence of the decompensation of 

the humidifying function of the nasal mucosa 

due to absent or dysfunctional turbinate tis-

sue. Nasal mucosa can appear dry upon exam, 

or even atrophic. 

22 Difficulty with nasal breathing

Nasal breathing is made difficult by the 

changes in the nasal cavity following turbinate 

resection including: neurosensory damage, 

impaired aerodynamics, decreased nasal resis-

tance, paradoxical obstruction from an overly 

patent airway. Patients can suffer from some 

or all of these changes. 

24 Nose is too open

Refers to a sensation that the patient’s nose 

is too open due to lack of turbinate tissue. Pa-

tients may feel their nose is too open to airflow 

or to the environment. There can a sensation 

of excessive openness even while at rest which 

conveys a sense of vulnerability or lack of 

protection to the patient. Anxiety is a common 

response to this symptom. 

25 Nasal crusting

Hardened crusts that can develop in the dry 

nose from dried mucus, sores, and chronic 

bacteria. They can be painful and affect 

breathing.

26 Nasal obstruction     

(blockage / congestion of nose)

The feeling the nose is obstructed. In context 

of ENS, it is paradoxical obstruction – sen-

sation of nasal obstruction despite a widely 

patent airway.

28 Excessive airflow (“too much air”)

Refers to a sensation that the patient is breath-

ing too much air, or breathing too freely. 

29 Decreased nasal resistance 

Decreased values of nasal resistance in both 

inspiration and expiration occur in ENS. 

Adequate inspiratory resistance is necessary 

for efficient respiration and efficient gas-ex-

change in the alveoli of the lungs. Experienced 

in ENS as an absence of necessary “force” for 

adequate respiration. 

30 Shortness of breath (dyspnea)

Dyspnea. A feeling that one cannot breathe 

adequately. Can be related to a feeling of 

suffocation. 

32 Difficulty drawing a full breath

Refers to the feeling of inspiration being 

limited to the upper chest, lacking diaphrag-

matic involvement. Due to decreased nasal 

resistance affecting pulmonary function. Im-

paired lung compliance may also be involved 

– such as bronchospasm due to inspiration of 

unconditioned air. 

33 Disturbed/disorganized airflow

A feeling of disorganized, disturbed airflow 

when breathing. Caused by changes in the 

nasal cavity following surgery.

34 Decreased sense of nasal airflow

A phenomenon where the sensation of 

breathing is decreased or absent. Caused by 

damaged or lack of sensing nerve receptors of 

the inferior turbinate. Airflow can be sensed in 

the lungs, but not in the nose

23 Suffocation 

A sensation of suffocation is produced by a 

lack of nasal resistance necessary for efficient 

respiration & pulmonary gas exchange, and a 

lack of airflow sensation, which creates con- 

flict in signals between the nose and central 

nervous system (brain).  

27 Nasal emptiness 

The sensation of absence or emptiness of the 

nose. Refers to the lack of nasal sensation due 

to removal of nasal structures and/or nasal 

neurosensory damage. 

31 Difficulty to inflate lungs 

The feeling there is difficulty to inflate the 

lungs upon nasal inspiration. It is a feeling of 

shallow breathing. Due to changes in the nasal 

cavity - nasal resistance, airflow impairment. 

35 Weakened airflow 

(weak stream of inhaled air)

Refers to the sensation that there is a weak- 

ened stream of airflow at a decreased velocity 

with inspiration. The sensation extends to a 

perception of shallow breathing. 

36 Tight, asthma-like breathing

Asthma-like symptoms such as bronchospasm 

and airway stenosis occurring as a result of 

inspiring unconditioned/unprocessed air and/

or lack of nasal resistance.
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37 Use of accessory muscles (neck & chest) to 

facilitate breathing 

Use accessory muscles of the neck and chest 

to produce force and resistance within the 

upper airway & thoracic areas in order to 

facilitate breathing. 

38 Respiratory dryness/coldness/irritation of 

pharynx & adjacent areas (breathing unpro-

cessed air)

A sensation of dryness, coldness, irritation 

in the pharynx and adjacent areas, especial-

ly noticeable when inspiring air. From the 

inspiring of unconditioned, unprocessed air. A 

central patient complaint indicative of ENS is 

dry, cold air hitting the back of the throat when 

breathing. 

41 Reduced sense of smell

Hyposmia - a reduced ability to smell and 

to detect odors. May be caused by altered 

airflow patterns, in particular lack of high 

inspiratory airflow, affecting olfactory stimula-

tion/perception. Some ENS patients can suffer 

from anosmia. 

42 Lack of mucus

Turbinate tissue is rich in nasal glands. Absent, 

not sufficiently stimulated (due to decreased 

pressure and shear stress conditions as a result 

of resection of nasal structures), and/or dam-

aged turbinate tissue results in a lack of mucus 

and nasal dryness. The important function of 

mucociliary clearance (MCC) is damaged. 

45 Nasal inflammation

Nasal inflammation caused nasal dryness, 

decreased mucus, impaired or resected nasal 

glands and vasculature of the turbinates.

46 Impaired nasal drainage

Nasal drainage is impaired due to structural 

changes within the nasal cavity. The mucocili-

ary clearance (MCC) system is damaged. 

39 Hypersensitivity to volatile compounds 

(e.g. gasoline, perfume, smoke, smells, etc.) 

Refers to sensitivity to volatile compounds 

despite having reduced sense of smell gener- 

ally. Possible reasons are changes in airflow, 

nasal emptiness, and dryness. The patient may 

experience nausea and irritant reactions. 

43 Nasal burning/pain 

Burning sensation and pain within the nasal 

cavity. Can be both at rest and with breathing 

exacerbated by airflow. Dry nasal mucosa, 

inflammation, and nerve sensitivity contribute 

to this symptom.  

47 Difficulty removing thick mucus/clearing 

nose 

Impaired nasal aerodynamics, unusually thick 

mucus, impaired mucociliary clearance, nasal 

dryness make blowing or clearing the nose 

difficult. 

40 Rapid breathing 

Rapid breathing can be either shallow or 

deep. Decreased nasal resistance can result 

in shallow breathing and increased breaths 

per minute. Decreased nasal airflow sensation 

may produce deep breathing as the patient 

struggles to sense adequate air intake, placing 

themselves in a state of hyperventilation. Both 

can occur under different circumstances and 

is also influenced by the type of turbinate 

reduction and surgical alterations of the 

nasal cavity as well as patient compensatory 

response to breathing impairment. Breathing 

at rest typically results in shallow breathing, 

while breathing with exertion or under stress 

produces the latter. 

44 Nasal bleeding 

Epistaxis. Caused by dry, fragile, or atrophied 

nasal mucosa. 

48 Dry eyes 

Dry eyes can occur as a result of chronic nasal 

dryness. 
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49 Headache

Breathing difficulties can contribute to head-

aches; more so due to hyperventilation18 or 

hypoxia. ENS-related sino-nasal symptoms 

contribute as well. 

50 Increased heart rate

Heart rate increased from the patient’s normal 

rate. Need not reach tachycardia according to 

the “conventional rate limits for sinus rhythm” 
19, but may be a pathology for the individual 

patient ***. Caused by breathing difficulties, 

dyspnea or feeling of suffocation, and lack of 

nasal sensation (triggering autonomic stress 

from lack of signaling to the breathing centers 

of the brain). 

51 Impaired concentration caused by breathing 

difficulties (aprosexia nasalis)

More broadly can mean impaired cognitive 

function. Two descriptions of aprosexia 

from 19th century medical literature noted: 

“functional disorder of the brain, caused by 

disturbed nasal respiration” and “want of 

concentration”.

52 Anxiety

Physically generated anxiety is that induced 

by breathing difficulties, decreased airflow 

sensation, and autonomic disturbances. 

53 Increase in symptoms in windy, dry, cold, 

hot, air-conditioned, heated environments

Patients experience an increase in symptoms 

both indoors and outdoors in windy, dry, cold, 

hot, air-conditioned, heated environments. 

Environment-related limitations affect ability 

to function and daily activities of work, social, 

physical (exercise), and general enjoyment of 

life. 

54 Persistence of symptoms when mouth 

breathing 

Symptoms do not improve or resolve with 

mouth breathing.

55 General disability (difficulty functioning, 

performing daily activities)

Symptoms and sequelae of ENS result in the 

patient being in a state of general disability. 

*** A heart rate of 90 bpm being a norm for one patient can be a 50% increase in heart rate 
(tachycardia) for a patient with norm of 60 bpm.
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PATHOPHYSIOLOGY

ENS is a complication of turbinate surgery, where the turbinates have been 

excised or damaged resulting in impairment or loss of nasal physiological 

functions. Total turbinate excision is the most frequent cause, but other 

procedures can cause it as well. All turbinate procedures have the potential to 

cause ENS if performed too aggressively. Removal or reduction of the inferior 

turbinates are more likely to result in ENS, than are the middle turbinates. 

Some turbinate procedures increase the risk of ENS, such as total turbinecto-

my or surface cautery 20. 

Significant studies concerned with pathophysiology of ENS are those of EB 

Kern and SM Houser 21 22. 

   

ENS is a multifactorial condition 23. Factors contributing to the ENS include: 

alteration of airflow pattern, reduced mucosal area, decreased humidification 

and increased warming, reduced nasal airflow resistance, loss of sensory, 

tactile and thermal receptors needed for inhaled air treatment, and neural 

damage 24 25. These changes are related to the alteration of pulmonary function 
26.  

It is not known how much turbinate tissue can be removed or damaged before 

causing ENS. Descriptors like “over-resection”, “aggressive”, or 

“excessive” populate the literature as a characterization of what level of 

excision or damage can result in ENS. However, these descriptors have not 

been quantified in any studies, nor are they described in any set of profession-

al guidelines. The majority of patients treated for ENS have experienced signif-

icant resections or reductions and/or had surgery involving mucosal-damag-

ing techniques.

Cool thermoreceptors

Paradoxical obstruction is a central feature of ENS, where patients commonly 

suffer from nasal obstruction and a decreased nasal airflow sensation despite 

a patent airway. Since sensation of nasal patency is related to trigeminal acti-

vation of cool thermoreceptors though mucosal cooling, research focused on 

this issue has proposed a link to nasal cool thermoreceptors as a factor in ENS 
27. Findings indicate that the perception of nasal airflow by means of muco-

sal cooling is a more significant factor in ENS than air temperature or nasal 

resistance are 28. As it applies to ENS, patients with wide nasal passages may 

produce less mucosal cooling 29. 

For example, in the case of a total inferior turbinectomy (TIT), computational 

fluid dynamics (CFD) study has revealed that in addition to a decrease in nasal 

resistance, nasal heating and humidification efficiencies are reduced to 60%-

80% of their pre-surgical measures (near 100%) 30. Additionally, the optimal 

nasal air-conditioning is necessary for pulmonary gas exchange in order to 

avoid desiccation and adhesion of the alveolar capillary bed 31. 

 

General Protocol for Nasal Moisturizing and Management 
of ENS

Saline spray (preferably buffered)(e.g. Breathe-Ease® XL)

Saline irrigation with or without steroid* (e.g. budesonide 

solution)

Emollient oil (e.g. sesame or rose geranium oil) Nasal oint-

ment, cream, drops, or spray (e.g. Rinopanteina, Ponaris, 

Siccalix, Premarin, Nozoil etc.)

Antibiotic ointment (such as Mupirocin)

Select items with regard to irritation factor and effects on lungs.

*Patients report steroid solution is very drying. Long-term effects of cortico-

steroids in the ENS nose are unclear. 

(Endnotes)
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These receptors, along with other nasal receptors (mechanoreceptors, pro-

prioceptors, and warm thermoreceptors), which cover the nasal epithelium, 

may be absent due to turbinate excision or damaged - either due to mucosal 

damage secondary to mucosal-damaging turbinate procedures or to mucosal 

atrophy.

Airflow

Computer airflow modeling studies show that there is significant airflow and 

aerodynamics disruption in the nose following resection of nasal turbinates 32. 

It is thought that changes in aerodynamics play a central role in ENS. Turbu-

lent airflow and decreased nasal resistance are characteristic of ENS. Turbi-

nates act as resistors to, first, participate in the breathing function to expand 

the lungs, and, second, to direct the air in a streamlined, laminar pattern of 

airflow. Nasal resistance in the ENS nose demonstrates below normal values, 

and thus, the term “decreased nasal resistance” connotes below normal values 

of nasal resistance in both inspiration and expiration 33. 

Both actions are integral to pulmonary function. Adequate nasal resistance 

is necessary to for sufficient fulfillment of respiratory function:  optimizing 

alveolar ventilation, preventing alveolar collapse, and maintaining elasticity of 

the lungs. Too little nasal resistance (also mouth breathing) can result in micro 

areas of poor ventilation in the lungs 34. 

In addition, decreased nasal resistance can also impair sensation of airflow. 

Excessive nasal emptiness and turbulence can increase drying of the nasal 

mucosa, having a downstream effect on nasal physiology. 

In contrast to the normal nose, where airflow is evenly distributed, disruption 

of aerodynamics in the ENS nose leads to dyspnea and other undifferentiat-

ed breathing difficulties. Nasal resistance contributes approximately half the 

resistance of the airways. Even small changes in nasal resistance affect total 

respiratory function 35.  

 

Dyspnea can also be explained by study results, which support the fact that 

mucosal cool thermoreceptors are connected to respiratory centers in the 

brain 36. 

Dryness/mucosal atrophy

Progressive or non-progressive mucosal atrophy is quite common among ENS 

patients. Impaired mucosa regeneration due to mucosal atrophy or dysfunc-

tion leads to greater vulnerability of the nasal epithelium and impaired muco-

ciliary transport. The moisture in the nose is reduced since the mucinous cells 

are impaired or missing, and nasal secretions decrease. Impaired local defens-

es against infections can cause mucosal swelling together with constant nasal 

inflammation and infections 37. 

Mucociliary clearance

Diminished or absent mucociliary clearance and unusually thick mucus are 

common features of ENS. An impaired system can result in chronic sinusitis 

for some patients, particularly those with total turbinectomies. A study found 

that 50% of patients with total turbinectomies who had no sinusitis before 

developed chronic sinusitis following surgery 38. 
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Neuropathy

Neural damage is thought to be a contributing factor in ENS. Damaged nerve 

fibers from turbinate surgery may play a role, although there is little evidence 

specifically.

Additional risk factors for ENS have not been studied, but some factors have 

been proposed including: climatic conditions, an underlying connective tissue 

disorder, poor wound healing, poor regrowth of sensory nerves injured in 

turbinate surgery, aging mucosa, and others. 
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DIAGNOSIS

Diagnosis of ENS should be considered in any patient complaining of nasal 

dryness and breathing difficulties following turbinate surgery. Suspicion 

of ENS is not excluded in patients who have seemingly adequate turbinate 

volume or who do not appear to have nasal dryness upon endoscopic or nasal 

examination. Since ENS is multifactorial, multiple tests are necessary to con-

firm diagnosis of ENS. 

ENS can be diagnosed both objectively and subjectively. Current diagnostic 

method relies on subjective reported symptomatology (SNOT-25) or ENS6Q 

and a positive “cotton test”. Radiographical and nasal endoscopy findings also 

contribute to the diagnosis. Nasal dryness shows a good correlation with the 

degree of turbinate tissue loss 39.  

Objective tests can include imaging, computational fluid dynamic (CFD) study, 

manometry, pathology (e.g., squamous metaplasia), and endoscopy. Many of 

these tests are easy to administer in the clinical setting. 

While diagnosis has emphasized this current diagnostic method, other tools 

of diagnosis which are not routinely utilized should be considered. These tools 

are described below in this section. 

Objective tests

CFD (aerodynamics)

CFD (Computational Fluid Dynamics) is the most advanced, precise, and ob-

jective test used in assessment of nasal aerodynamics. It computes the airflow 

pattern, unilateral airflow allocation, regional airflow distribution, nasal resis-

tance, airflow velocity, aerodynamic load ****, vorticity, and other parameters 

in different sections of the nasal cavity. 

CFD studies show decreased (below normal) nasal resistance levels and 

diminished airflow rates with more chaotic streamlines in the inferior turbinate 

resected population 40. 

Rhinomanometry

While not definitive for ENS, rhinomanometry is useful to confirm nasal paten-

cy, and more importantly, confirm lower than normal rates of nasal resistance 

characteristic of ENS. While computational fluid dynamics (CFD) study may 

provide better data for ENS on nasal resistance, the availability of rhinoma-

nometry as a clinical tool makes it a useful contributor to diagnosis. 

**** Aerodynamic load - the distribution of pressure and shear stress represent a distributed 
load over the surface.
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It should be noted, however, that rhinomanometry is not as useful to assess 

the patient’s subjective nasal patency and may produce biased results for ENS 

patients. 

Mean total resistance in normal subjects is .23 Pa/cm3/s, ranging between .15 

Pa/cm3/s and .39 Pa/cm3/s 41. 

 

Computer Tomography

CT findings indicative of ENS are: mucosal thickening of the paranasal sinus 

lining and enlargement of the intranasal space with bowing of the nasal walls 
42. Two other radiographic findings may indicate ENS as a recent study found. 

According to a study, the mucosal thickness of both the central and posterior 

segments of the septum in ENS subjects is significant when compared to non-

ENS subjects 43. 

  

Cotton test 

This is both a diagnostic test and a pre-therapeutic test. Cotton soaked in 

saline is placed in the nasal cavity in an area of deficit where an implant 

may be positioned. The cotton remains in place for about 30 minutes during 

which time the patient is asked to breathe comfortably. If there is subjective 

improvement in breathing, and a change in sensation or symptoms, this is 

considered a positive result and indicative of ENS. Patient report that they 

experience more relaxed breathing and a decrease in suffocation.

The cotton test may not be as useful for ENS-type patients who have seem-

ingly adequate tissue, and may have suffered damaged turbinate mucosa. The 

utility of the cotton test remains to be validated 44. 

Biopsy

Nasal biopsy may confirm evidence of squamous metaplasia of the nasal 

epithelium. Histological features are: loss of normal pseudostratified columnar 

epithelium, serous mucus and glandular atrophy, loss of cilia, loss of goblet 

cells, inflammatory cell infiltrate and endarteritis obliterans 45. 

 

Biopsy can gauge mucosal condition, since mucosal metaplasia (and dryness) 

may not be visible upon exam. Metaplasia may be limited to patches of the 

epithelium (partial) or be more extensive depending on the state of the disease 

process. Squamous metaplasia may not be present in all ENS patients because 

some patients experience ENS symptoms weeks to months after the turbinate 

surgery, and metaplasia is suggestive of long-term dryness. 

A positive finding in a patient complaining of ENS symptoms is strong diag-

nostic indicator of ENS. Further studies are needed to examine the correlation 

between biopsy findings and symptoms of ENS, and standardize pathology 

criteria 46. 

 

Intranasal Schirmer test

Nasal dryness is one of the most reliable symptoms for ENS diagnosis. 

The intranasal Schirmer test is used to assess nasal secretion and nasal 

mucosal moisture. Filter paper strips are placed bilaterally along the anterior 

septum for 10 minutes and the median wetting distance is evaluated. In a pre-

liminary study to quantify nasal secretion, the median wetting distance of the 

normal (healthy, non-smokers) group was 10.3mm (range 3.6-35.0mm), and 

the smoking group was 8.4mm (range 2.5-28.0mm) 47.  
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The Schirmer test is already used widely in evaluation of dry eye to assess 

aqueous tear production and in evaluation of dry mouth to assess salivary 

gland hypofunction.

Endoscopy or nasal examination

Nasal endoscopy can be used for an assessment of the visual quality of the 

nasal mucosa. Mucosa may be dry and pale with crusting. The nasal epithe-

lium may be fragile and bleed easily. Evidence of a turbinate reduction will 

be present and increased intranasal space may be present. Dryness can be 

confirmed on examination. 

Saccharin Test 

The saccharine test is used simple test of nasal mucociliary clearance (MCC). 

Mucociliary clearance sweeps the mucus layer toward the nasopharynx by 

ciliary action. Normal mucociliary clearance is less than 20 minutes. In the 

test, a saccharine particle is placed near the anterior portion of the inferior 

turbinate. If the patient takes longer to detect the sweetness than normal time, 

this is considered delayed or prolonged duration. This test is inexpensive and 

easy to perform 48. 

Subjective Tests

Subjective tests include: SNOT-25, ENS6Q, and SNOT-55 - 

each as described in the Symptoms section above.
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MANAGEMENT

At the present time, there is no cure for empty nose syndrome. However, in 

some cases symptoms can be managed or improved. 

Conservative management

Conservative management does not differ substantially from that of sec-

ondary atrophic rhinitis and focuses on nasal hygiene and moisturizing nasal 

mucosa. Use of saline sprays and irrigations, gels, emollients, and humidifiers 

are meant to maintain the health of the remaining nasal mucosa and support 

the function of mucociliary clearance. Moisturizing nasal mucosa alleviates 

pain and discomfort from dryness, thick or absent secretions, prevents infec-

tion, reduces mucosal inflammation, irritation, improves breathing, as well as 

provides a protective barrier from the elements. Chronic dryness can lead to 

metaplasia, so it is important to keep the nose moist.

Patients need to be educated about the role of nasal hygiene and care and the 

use of topical agents in the management of ENS. Patient adjustment to the 

need for nasal care is often difficult – it is time consuming and requires a great 

deal of patient education. While conservative management should be encour-

aged, patients report that chronic use of saline spray and irrigations can be 

drying, and that gels and emollients can be irritating. 

Moisture lasts minutes to a few hours, so patients are advised to repeat often 

as wished without generating too much additional irritation. ENS patients 

sometimes may have to use these tools sparingly so as not to worsen dryness 

or irritation. There is a role for topical corticosteroids and antibiotic ointment 

or therapy. Concern for lung health is important when selecting a product. 

Frequency & duration of treatment

It may take many months of moisturizing to reach a level improvement where 

the patient is comfortable and no longer has severe burning, irritation, and 

pain. Moisturizing must continue regularly throughout the patient’s lifetime. 

Patients with severe crusting may require removal of crusts by a physician. 

The short-lived effects of saline, irrigation, and emollients require the patient 

to repeat frequently in order to stay comfortable. Patients with thick mucus 

lodged deep in the nasal cavity that impedes breathing often need to remove 

mucus frequently throughout the day. 
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Basic aspects of care

Basic care may include:
• Daily nasal irrigations of saline and saline sprays;

• Emollient oils (e.g. sesame, rose geranium, etc.), ointments, and gels can 

provide some temporary relief in cases of severe dryness and crusts; oils 

containing menthol may increase sensation of nasal patency 49; 

• Using air humidifier;

• Using a CPAP/APAP/AIRVO machine (preferably with an inbuilt humidifi-

er);

• Using nasal filters or nose clips to create some resistance; 

• Wearing protective masks (e.g. cold weather face mask or asthma mask) 

to protect respiratory system and lungs from the damaging effects of dry/

cold air; 

• Keeping in a humidified environment and avoiding windy, dry, cold, hot, 

air-conditioned, and heated environments (also environments with signifi-

cant particulate smells, dust);

• Moving to countries/locations with warm and humid climate. 

Advice on nasal hygiene and conservative management of ENS can be found 

in the book Having Nasal Surgery? Don’t You Become an Empty Nose Victim!, 

written by ENS sufferer, Christopher Martin 50. 

Saline Spray and Irrigations

Moisturizing the nose with saline spray or irrigations can help modestly. In 

the ENS nose, saline spray and irrigations provide only brief moisture, and 

while useful for nasal hygiene to clear out thick secretions, repeated use can 

wash away the natural nasal mucosal barrier, leading to further drying. Some 

patients find a pulsatile irrigator helpful rather than the neti-pot. Patients 

commonly find they must use saline sparingly so as to avoid further drying. It 

is important to clean out the irrigator regularly so as to avoid contamination of 

the machine, which can contribute to more sinus infections.  

Irrigation solution

Normal saline rinse, can be isotonic or hypertonic. Some patients use Ringer’s 

Lactate solution instead, as they find it is easier on the mucosa than regular 

saline. Some patients also prefer Breathe-Ease® XL nasal irrigation formula. 

Spray

Normal saline spray can be isotonic or hypertonic. Some patients find hy-

pertonic sprays helpful in dislodging thick mucus. Spray should preferably 

be buffered. As with nasal irrigation, patient may prefer Ringer’s Lactate, or 

hyaluronic acid based nasal spray that they can purchase or make themselves. 

Some patients also prefer Breathe-Ease® XL.

 

Emollients, Gels and other preparations

Sesame oil based emollients have a long history in treating nasal dryness. 

Mayo Clinic offers a sesame and rose geranium oil preparation. Ponaris nasal 

emollient is also well known, but is recommended with reservation because of 

its iodine content and possible adverse effects in thyroid sensitive populations. 

Petroleum-based emollients should be avoided. Other popular preparations 

include: Rinopanteina, Siccalix, Nozoil, and Premarin cream. Preservative free 

General Protocol for Nasal Moisturizing and Management of ENS

• Saline spray (preferably buffered)(e.g. Breathe-Ease® XL)

• Saline irrigation with or without steroid* (e.g. budesonide solution)

• Emollient oil (e.g. sesame or rose geranium oil), nasal ointment, 

cream, drops, or spray (e.g. Rinopanteina, Ponaris, Siccalix, Pre-

marin, Nozoil, etc.)

• Antibiotic ointment (such as Mupirocin)

Select items with regard to irritation factor and effects on lungs.

*Patients report steroid solution is very drying. Long-term effects of corticosteroids in the 

ENS nose are unclear.
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products are preferable. Preparations should be selected with regard to their 

pulmonary effects. 

There are many preparations for nasal dryness on the market. Selection should 

be made with reference to lung health. Dexpanthenol and hyaluronic acid 

based preparations are newer to the market. Related studies on dexpanthenol 

indicate its efficacy in the dry nose. 51  52

Irritation and burning are common adverse effects of emollients, gels, and 

other preparations. Some patients find emollients further decrease nasal sen-

sation and in general all preparations can make nasal breathing more difficult.

Humidifiers

Warm mist or cool mist humidifiers are helpful. Travel or personal humidifiers 

are available. 

Antibiotics

Mupirocin antibiotic ointment is recommended. Other antibiotic treatment 

may be indicated for severe infection or chronic sinusitis. Antibiotic nasal 

irrigations are indicated in advanced forms of ENS where Klebsiella ozena or 

other colonizing bacteria may be present. For management of chronic sinusitis 

in ENS patients see “Chronic sinusitis” in the section Complications.

Steroids

Studies on intranasal corticosteroids indicate that their safety 53. However, 

their long-term effects on the mucosa of patients with ENS is not as clear. It 

is known that they can be damaging under certain circumstances. Temporary 

use of sprays and solutions added to saline irrigation for acute inflammation 

may be indicated.   

Nasal airflow restriction 

Nasal filters can be worn to restrict airflow and retain moisture. Sanispira 

brand nasal filters have been used by European ENS patients. Placing cotton 

in the nostrils or nasal cavity is not recommended because of possible aspira- 

tion. 

Breathing 

Menthol can improve nasal airflow sensation 54.Patients with significant dys- 

pnea may see mild improvement with breathing retraining or speech therapy. 

More on breathing can be found in the section Complications, subsection 

Anxiety and Depression. 

Sore throat 

The throat may be dry and irritated as a result of surrounding dryness of naso- 

pharynx and throat. Dryness and irritation can also be caused by nasal mois- 

turizing preparations. Using a humidifier, remaining in a humid environment, 

and moisturizing nose with saline can improve dryness.  Using a less irritating 

emollient and decreasing frequency of use of moisturizers may help. Loz- enges 

(especially mentholated which can temporarily improve nasal airflow 

sensation) can provide temporary relief.  Hot teas, gargling, and vaporizers are 

helpful. 

Dry mouth 

The mouth may be mildly dry as a result of surrounding dryness of nasophar- 

ynx and throat. Dry mouth may be exacerbated by oral breathing. Dental 

issues may develop secondary to dry mouth. Products on the market designed 

for dry mouth are helpful. Drinking fluids is also helpful. 
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Surgical Treatment (Implantation)

Surgical treatment for ENS using implants is appropriate for patients who have 

experienced significant turbinate resections. This treatment can be helpful in 

improving breathing, but there are limitations, especially with respect to 

function such as humidification, regeneration, or immune protection of the 

original mucosa. Since implants do not recreate the original nasal structure and 

aerodynamics, they may provide only limited improvements for a patient even 

if implanting can be helpful in some patients, especially those with substantial 

resections. 

The surgical goal of implantation is to recreate the shape of the removed 

turbinate and thus regain some of the nose’s capabilities to adequately pres- 

surize, streamline, heat, humidify, filter, and sense the airflow. The idea is to 

re-establish nasal resistance, increase mucosal surface area, and restore nasal 

aerodynamics 55. 

Surgical method involves narrowing the airway to provide more nasal resis-

tance and directing the airflow to untouched tissue and in a more physiolog-

ical way — either by increasing the size of partially resected turbinates with 

implant material or by creating what are called neo or pseudo turbinates. This 

is accomplished through submucosal implantation of graft material. The loca-

tion of an implant should ideally re-create the natural airflow patterns within 

the nose 56.

For patients who are ENS-IT, the implantation is placed in the nasal septum 

or floor mucosa, or lateral wall. For ENS-MT, the implantation is placed in the 

septum. For ENS-type, it can be placed submucosally in the residual turbinate 
57. 

Current implantation materials include: acellular dermal matrix (ADM), auto-

graft (auricular and costal cartilage), and hydroxyapatite 58. ADM may be used 

in its micronized form (e.g. Acell) and injected in the turbinate of patients with 

less severe volume deficit. Acell implants in combination with Adipose derived 

stem cells (ADSC) are being tried in certain centers.  

Opinions differ on the length surgical treatment should be deferred - ranging 

from a few months to a year, in which time neural healing may take place 59  60.

While not all patients (properly assessed candidates) will derive benefit from 

surgical intervention for ENS, it does appear to result in clinical improve-

ment and a positive association with quality of Life (QOL) 61. Evaluations were 

focused on improvement on the SNOT questionnaire. A systematic review of 

surgical interventions indicated that the average total SNOT score improved 

after surgery, with an average improvement of 29.0 (standard deviation, 15.9) 

points. In addition, at least 50% of patients reported an improvement of 30 

SNOT points or more 62.The improvement needs to be clinically significant 
63. Long-term studies on clinical outcome beyond a follow-up period of 48 

months are needed 64.

Complications may include: donor site morbidity, infection, extrusion, and 

resorption 65.
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Experimental Treatment (Regenerative Medicine)

Experimental treatment includes a number of regenerative medicine based 

treatments. These include intra-turbinal or intranasal injections of various 

combinations of platelet-rich plasma (PRP), platelet rich lipotransfer (PRL), 

extracellular matrix (ECM), adipose derived stem cells (ADSC), stromal vas-

cular fraction (SVF), and adipose tissue (fat grafts). A few practitioners (ENT 

& plastic surgeons) offer these treatments in the United States, Germany, 

Spain, and Italy with results in improvement of mucosal function and turbinate 

morphology. Differentiated (expanded) ADSC treatment is undergoing trial in 

China. Similar developments are occurring in South Korea and India 66  67  68  69. 

Duration of the positive effects of these treatments is unknown. For example, 

concerning fat grafts, the percentage of adipose tissue resorption and length 

of time the process takes in the turbinate has not been studied. Patients with 

larger resections may not benefit from fat grafts to the degree they might with 

conventional grafts if adequate turbinate volume cannot be created. 
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FURTHER ADVICE

Nasal valve collapse

Nasal valve collapse can be helped with Breathe-Right nasal strips and nasal 

cones. Tender noses from damaged nasal mucosa can make it difficult to use 

these products. Valve collapse can be evaluated by means of CT scan compar-

ison and Cottle test, for example 70. 

Further surgery

Further surgery should be weighed very carefully. Surgery to repair nasal valve 

or other structural collapse may complicate ENS. For example, nasal valve 

repair may widen the airway increasing airflow and further drying the mucosa. 

Septoplasty may also result in a widened airway having greater drying effects. 

Surgically induced nerve damage may have a negative effect with respect to 

lack of airflow sensation. Repairs to septal perforations can be considered 

since they may contribute to nasal dryness. Sinus surgery, if necessary, may 

be considered, but should be approached conservatively so as to preserve 

remaining turbinate tissue and nasal structures. Further turbinate surgeries are 

not recommended. 

Surgery on adjacent areas to the nose that may further open the airway (e.g. 

palate, tonsils) should considered with regard to the possible negative effects 

on the ENS and breathing. 

Environmental Limitations/Concerns

ENS patients experience an increase in symptoms in windy, dry, cold, hot, 

air-conditioned, or heated environments. For this reason, buildings with 

HVAC, and the outdoors pose potential difficulty for the ENS patient. In both 

indoor and outdoor environments, the addition of blowing air or windy 

conditions can quickly dry and irritate the mucosa. Particulate matter such as 

dust, household and food products in powder form, outdoor particulate such 

as yard refuse can penetrate unimpeded through the nasal cavity to the lungs 

causing choking and breathing difficulties. Thus, ENS patients may have envi- 

ronmental-related limitations. These limitations can affect the patient’s daily 

activities, especially work, social, physical exercise, and general enjoyment of 

life. Since the nose can no longer respond normally to the environment, 

patients find they must locate or create an environment to suit their nose, and 

simply avoid difficult environments altogether, preferring to remain in their 

homes, where environmental conditions are able to be controlled. 

Recommendations: Travel with portable humidifiers and a CPAP with a built 

-in humidifier. Apply emollients when needed to protect from the elements, 

heating and air conditioning. Cover the nose if all else fails.
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Exercise

Aerobic (cardio) based exercise may be difficult because of patient breathing 

problems and may need to be approached in moderation or with light exer-

cise. Strength training is a good alternative form of exercise. Swimming is 

popular among ENS patients.

Travel

Travelling may pose difficulties. Suggestions include portable humidifiers 

such as the personal warm mist humidifier MyPurMist (can be used with a car 

adaptor) and water bottle-based personal cool mist humidifiers (also can be 

used with a car adaptor).
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COMPLICATIONS

Dry eyes

Dry eye and blepharitis can be treated by an ophthalmologist or dry eye spe-

cialist. Lid hygiene, compresses, and eye drops can lessen severity of dry eye 

and prevent recurrence of blepharitis. Keeping the nose moist can reduce the 

severity of dry eye. 

Sleep

ENS patients experiencing sleep problems should be referred to a sleep 

specialist to have a sleep study performed. Many ENS patients have sleep-dis-

ordered breathing, including upper airway resistance syndrome (UARS), 

hypopnea, and apnea, including central sleep apnea. Sleep deprivation has 

a significant effect on the ability to learn, can have metabolic effects, impair 

memory. It can increase risk for development of type 2 diabetes and heart 

disease, and Alzheimer’s disease. Using a humidifier when sleeping can assist 

with sleep. Some ENS patients find CPAPs with built-in humidifiers helpful. 

Medication may be necessary, but should be selected with regard to drying 

effects on the nasal and adjacent mucosa, which can worsen breathing and 

increase nasal and facial pain. 

Pulmonary

ENS patients can be referred to pulmonology for treatment of asthma and oth-

er breathing-related concerns secondary to ENS 71. Patients presenting with 

breathing difficulties should routinely be referred for pulmonary evaluation. 

Evaluation which reveals an ENS-related complication can then be treated 

in conjunction with a pulmonologist. ENS pulmonary complications have not 

yet been specifically studied, but literature on unified airway disease may be 

instructive. 

Patients with acute dyspnea may benefit from breathing retraining or speech 

therapy. Medication can be considered, but the drying effects of the select-

ed medication must be assessed. Moist environments can lessen cold-air 

hyperventilation-provoked bronchoconstriction  and coughing induced by the 

patient inspiring cold, dry air 72. Patients have reported that asthma medica-

tions are drying and can aggravate ENS symptoms. 

Pain Management

Pain can include neuralgia and burning sensations, trigeminal nerve-related 

pain, and other facial and nasal pain. Patients with pain that is not alleviated 

or reduced through nasal moisturizing or by use of over-the-counter pain 

medications can be referred to pain medication specialists (algologists). How-
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ever, alternative therapies should be tried before referral to pain management 

because of the risk of increasing nasal dryness and unwanted medication 

side-effects, especially if the patient is already being treated for other ENS 

complications with medication. Patients with pain related to the sphenopala-

tine ganglion may be improved with a nerve block 73.  

Chronic Sinusitis

A subset of ENS patients may suffer from sinusitis. Some patients develop 

sinusitis as a complication of ENS. Impaired defense mechanisms of the nose 

contribute to chronic sinusitis 74.

 

Anxiety and Depression 

Anxiety and depression are secondary symptoms that can occur as a result of 

ENS. 

ENS patients commonly begin to experience symptoms of anxiety and depres- 

sion secondary to the onset of ENS, having not had such symptoms prior to 

surgery. Anxiety can manifest as state of panic related to the patient’s “fight- 

or-flight” response being triggered by breathing difficulties, primarily: para- 

doxical obstruction, lack of nasal airflow sensation, and disturbed nasal air- 

flow pattern. Depression stems in large part from the fact that nasal function 

has been severely damaged and that there is no cure for ENS. Additionally, a 

decrease in quality of life, sleep deprivation, physical suffering, and a 

requirement for chronic nasal care play a substantial role. While there is some 

incidence of pre-existing anxiety and/or depression among a small subset of 

patients just as in any other condition, which can worsen symptoms, these 

pre-existing conditions do not play causal role in ENS.  Nasal breathing is an 
involuntary life-sustaining process, and, in the ENS patient, that process 
has been disrupted affecting physical and psychological regulation.

Studies on surgical treatment for ENS indicate that there is improvement in 

anxiety and depression following successful surgical treatment. This suggests 

when the disease burden is reduced psychological symptoms improve or 

resolve 75  76.  However, not all patients are able to achieve improvement with 

surgical treatment. Clinical improvement following surgical treatment de-

pends upon the type and extent of damage in each individual patient, as well 

as other factors.  

There are no specific studies on the incidence of anxiety and depression 

caused by ENS. Studies on the incidence of anxiety and depression in chronic 

illness may be relevant.

It is important to recognize the grieving process in anxiety and depression 

caused by an irreversible surgical complication (ENS). Grief focuses on the 

loss of a key sensory organ and impairment of a life-sustaining respiratory 

function. Other contributors to anxiety and depression include: lack of rec-

ognition and support from friends, family, and medical professionals; lack of 

available treatments; absence of insurance coverage for current treatments; 

inability to work due to severity of symptoms, stress from lack of income (e.g. 

some ENS patients end up homeless); difficulty obtaining disability.

Psychological support should include specialists who are familiar with treating 

patients with chronic illness (also breathing disorders and pain). If therapy is 

insufficient, a combination of counseling and medication may be warranted for 

optimal benefit. If treatment with medications is indicated, care must be taken 

to select medications that do not increase dryness and worsen ENS symp-

toms, especially nasal burning, pain, dryness, and tightness. However, most 

classes of psychotropic medication are drying. Benzodiazpines are without 

this side effect, but carry the risks of dependence and addiction and so are not 

a long term solution. 
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Relaxation techniques such as progressive muscle relaxation can have modest 

benefit, but those focused on breathing will be difficult for the ENS patient 

due to their difficulties with nasal breathing. Breathing retraining and dia- 

phragmatic breathing can be helpful in assisting patients who have difficulty 

regulating breathing. Mouth breathing is not a reasonable alternative, it does 

not resolve ENS.  

Compromised quality of breathing has a direct effect on nervous system func-

tion and other body systems 77.

Patient care should be coordinated with ENT, primary 
physicians, and other specialists in the event of compli-
cations. 
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PROGNOSIS

ENS is a disabling condition having a severe impact on quality of life. Conservative, non-surgical, treatment methods can produce mild to moderate improvement 

in some symptoms, but have little effect on the main, breathing-related, symptoms. Surgical treatment with implants can improve symptoms to a greater degree, 

including breathing-related symptoms. However, normal nasal physiology is not restored, and absent functional and structural features of the nose cannot be 

recreated. The patient may be left with significant impairment despite the degree of improvement produced by implantation. 

While implants can certainly improve the lives of patients, they are not a cure for ENS. A substantial recovery or cure can be achieved by means of regenerative 

medicine, when nasal structures are restored both functionally and structurally. Patients are in urgent need for a cure.
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PREVENTION

New diagnostics like CFD and computer simulation are suggested. They can 

be used to identify patients who may benefit from turbinate surgery and assist 

in surgical planning 78. There is not really a reliable and objective means of 

selecting patients who will benefit 79. 

Using conservative tissue sparing techniques, minimally invasive surgery with 

the goal to preserve mucosa are advised 80. Damage to the overlying mucosa 

should be avoided, particularly as applies to cautery.

A number of studies have examined the various methods remarking on their 

safety and utility 81. Submucosal reductions with a microdebrider, radiofre-

quency reduction or outfracture (lateralize) may reduce the risk of ENS by 

preserving the surface mucosa 82. However, lack of evidence-level 2 studies 

on turbinate reduction, especially long-term studies, means that there may 

be no ideal technique that can be recommended 83. Histopathological studies 

are needed to supplement studies focused on clinical efficacy. For example, 

a study on medium to long-term histopathological changes after coblation 

of the inferior turbinate, the long-term histological effects of reduction were 

found to be similar to those induced by laser. 

These included: significant fibrosis, glandular and venous sinusoid depletion, a 

significantly decreased intact pseudostratified, ciliated, columnar respiratory 

epithelium, and a significantly increased partial epithelial shedding 84.

Turbinate reductions should not create excess dilation in what in the normal 

nose is a continuous uniform slit space. Normal respiratory function requires a 

sufficiently narrow flow channel, where there is physiological nasal airflow and 

adequate contact between the air and the mucosal surface 85  86.

Contraindications include: aging mucosa which increases the risk of post-op-

erative atrophic rhinitis 87.

Prior to surgery 

Patient informed consent should include ENS as a risk associated with 

turbinate reduction, listing ENS as a rare, but possible complication.



Empty Nose Syndrome  A Guide to Diagnosis and Management for Medical Professionals                    33

REFERENCES

1. Houser SM (2014) Does the Method of Inferior Turbinate Surgery Affect the De-

velopment of Empty Nose Syndrome?. J Otol Rhinol 3:3. Characterizes ENS as a 

breathing disorder in which dryness may also be present.

2. Hol MKS, Huizing EH. Treatment of inferior turbinate pathology: a review and critical evalua-

tion of the different techniques. Rhinology 2000;38:157–166.

3. Surface cautery by inducing mucosal damage to the epithelium, that may negatively affect 

nasal physiology. Passali’s 2003 paper on the randomized clinical trial with a 6 year follow 

up on the treatment of inferior turbinate hypertrophy demonstrated that laser cautery, elec-

trocautery, and cryotherapry produced mucosal damage that “strongly interferes with nasal 

physiology”. Passali D, Passali FM, Damiani V, Passali GC, Bellussi L. Treatment of inferior 

turbinate hypertrophy: a randomized clinical trial. Ann Otol Rhinol Laryngol 2003; 112:683–8. 

See also: Houser SM (2014) Does the Method of Inferior Turbinate Surgery Affect the Devel-

opment of Empty Nose Syndrome?. J Otol Rhinol 3:3.  and   Hol MKS, Huizing EH. Treatment 

of inferior turbinate pathology: a review and critical evaluation of the different techniques. 

Rhinology 2000;38:157–166.

4. Houser’s term “multifactorial”. Houser SM, Chaabra N, Empty Nose Syndrome In: Lalwani AK, 

Pfister MHF, eds. Recent Advances in Otolaryngology Head & Neck Surgery, Volume 5. 1st 

ed. Philadelphia: Jaypee Brothers Medical Publishers Ltd; 2016.

5. Barelli, P., Nasopulmonary Physiology. In: Timmons, BH. Ley, R.  (Eds.), Behavioral and Psy-

chological Approaches to Breathing Disorders. Plenum Press, New York, 1994.

6. Jiang C, Wang F, Chen K, Shi R. Assessment of Surgical Results in Patients With Empty Nose 

Syndrome Using the 25-Item Sino-Nasal Outcome Test Evaluation. JAMA Otolaryngol Head 

Neck Surg. 2014;140(5):453-458.

7. WHO Disability Assessment Schedule 2.0 (WHODAS 2.0). 

8. Passali D, Lauriello M, Anselmi M, Bellussi L. Treatment of hypertrophy of the inferior tur-

binate: long-term results in 382 patients randomly assigned to therapy. Ann Otol Rhinol Laryn-

gol June 1999  vol. 108  no. 6  569-575. 

9. Houser SM, Chaabra N, Empty Nose Syndrome In: Lalwani AK, Pfister MHF, eds. Recent 

Advances in Otolaryngology Head & Neck Surgery, Volume 5. 1st ed. Philadelphia: Jaypee 

Brothers Medical Publishers Ltd; 2016.

10. Cullen KA, Hall MJ, Golosinskiy A. Ambulatory Surgery in the United States, 2006. National 

health statistics reports; no 11. Revised. Hyattsville, MD: National Center for Health Statistics. 

2009. For the procedure: “Turbinectomy” (ICD-9-CM Code 21.9) numbering 196,000 in 2006. 

Also for the same year, 260,000 septoplasties, 257,000 sinus cases, 134,000 plastics cases, 

and 103,000 other cases.

11. Bhattacharyya N. Ambulatory sinus and nasal surgery in the United States: demographics and 

perioperative outcomes. Laryngscope. 2010; 120:635–638.

12.  Sozansky J, Houser SM. Pathophysiology of empty nose syndrome Laryngoscope. 2015 

Jan;125(1):70-4.

13. Sozansky J, Houser SM. Pathophysiology of empty nose syndrome Laryngoscope. 2015 

Jan;125(1):70-4. 

14. Chhabra N, Houser S. The Diagnosis and Management of Empty Nose Syndrome. Otolaryngol 

Clin N Am. 42 (2009) 311 -330.

15. Chhabra  N, Houser  SM.  The diagnosis and management of empty nose syndrome. Otolaryn-

gol Clin North Am. 2009;42(2):311-330.

16. Velasquez N,. Thamboo A, Habib AR, Huang Z, Nayak JV The Empty Nose Syndrome 6-Item 

Questionnaire (ENS6Q): a validated 6-item questionnaire as a diagnostic aid for empty nose 

syndrome patients. Int Forum Allergy Rhinol 2016 Aug 24.

17. Houser, as above, and other works. Kern: Moore EJ, Kern EB. Atrophic rhinitis: a review of 242 

cases. Am J Rhinol 15: 355–361, 2001; Martin: Martin, C. Having Nasal Surgery? Don’t You 

Become an Empty Nose Victim! Nashville, TN: Cold Tree Press; 2007. 

18. Mangin D, Coste A, Zerah F, Béquignon E, Papon J, Devars du mayne M. Étude de la préva-

lence du syndrome d’hyperventilation chez les patients atteints d’un syndrome du nez vide. 

Annales françaises d’Oto-rhino-laryngologie et de Pathologie Cervico-faciale. 2014. Oct; 131 

(4): A97.

19. Spodick DH. Normal sinus heart rate: appropriate rate thresholds for sinus tachycardia 

and bradycardia. South Med J. 1996 Jul;89(7):666-7.Spodick DH. Normal sinus heart rate: 

http://www.who.int/classifications/icf/whodasii/en/


Empty Nose Syndrome  A Guide to Diagnosis and Management for Medical Professionals                    34

appropriate rate thresholds for sinus tachycardia and bradycardia. South Med J. 1996 

Jul;89(7):666-7.

20. Houser SM, Chaabra N, Empty Nose Syndrome In: Lalwani AK, Pfister MHF, eds. Recent 

Advances in Otolaryngology Head & Neck Surgery, Volume 5. 1st ed. Philadelphia: Jaypee 

Brothers Medical Publishers Ltd; 2016

21. Moore EJ, Kern EB. Atrophic rhinitis: a review of 242 cases. Am J Rhinol 15: 355–361, 2001.

22. Sozansky J, Houser SM Pathophysiology of empty nose syndrome. Laryngoscope. 2015 

Jan;125(1):70-4. 

23. Houser SM, Chaabra N, Empty Nose Syndrome In: Lalwani AK, Pfister MHF, eds. Recent 

Advances in Otolaryngology Head & Neck Surgery, Volume 5. 1st ed. Philadelphia: Jaypee 

Brothers Medical Publishers Ltd; 2016.

24. Scheithauer MO. Surgery of the turbinates and “empty nose” syndrome. GMS Curr Top Oto-

rhinolaryngol Head Neck Surg. 2010;9. And others.

25. Houser SM. Surgical Treatment for Empty Nose Syndrome. Arch Otolaryngol Head Neck 

Surg. 2007;133(9):858-863.

26. Coste A, Dessi P, Serrano E (2012) Empty nose syndrome. Eur Ann Otorhinolaryngol Head 

Neck Dis 129 (2): 93-97.

27. Sozansky J, Houser SM. The physiological mechanism for sensing nasal airflow: a literature 

review. Int Forum Allergy Rhinol. 2014; 4: 834-8. 

28. Zhao K, Blacker K, Luo Y, Bryant B, Jiang J. Perceiving nasal patency through mucosal cooling 

rather than air temperature or nasal resistance. PLoS One. 2011;6(10):e24618. 

29. Zhao K, Jiang J, Blacker K, Lyman B, Dalton P, Cowart BJ, et al. Regional peak mucosal cool-

ing predicts the perception of nasal patency. Laryngoscope. 2014;124(3):589–95.

30. Dayal A, Rhee JS, Garcia GJM, Impact of Middle versus Inferior Total Turbinectomy on Nasal 

Aerodynamics Otolaryngology -- Head and Neck Surgery. September 2016; 155: 518-525. 

First published on May 10, 2016.

31. Lindemann J, Keck T. Numerical simulation and nNasal air-conditioning. GMS Curr. Top Oto-

rhinolaryngol. Head Neck Surg. 2010; 9: Doc08. 

32. See for example, Di, MY, Jiang, Z, Gao, ZQ, Li, Z, An, YR & Lv, W. 2013 Numerical simulation 

of airflow fields in two typical nasal structures of empty nose syndrome: A computational 

fluid dynamics study. PLoS ONE 8 (12).

33. In the study, below normal values of nasal resistance were demonstrated in the numerical 

simulation airflow study of both a bilateral radical inferior turbinectomy (ENS-IT) and middle 

turbinectomy (ENS-MT). The below normal values were especially apparent in the ENS-IT 

model on both inspiration and expiration. For example, inspiration values: Nasal Resistance, 

10-2 Pa·s/cm3  Normal = 2.19±1.09;  ENS(MT) = 1.51±0.61;  NES (IT) 0.84±0.29. Di, MY., Jiang, 

Z., Gao, ZQ, Li, Z, An, YR & Lv, W. 2013. Numerical simulation of airflow fields in two typical 

nasal structures of empty nose syndrome: A computational fluid dynamics study. PLoS ONE 

8 (12).

34. Barelli P., Nasopulmonary Physiology. In: Timmons, BH. Ley, R.  (eds.), Behavioral and Psycho-

logical Approaches to Breathing Disorders. Plenum Press: New York; 1994.

35. Corey JP. Sahin-Yilmaz, A. Assessment of Nasal Function. In: Snow JB, Wackym PA. eds. Bal-

lenger’s Otorhinolaryngology: Head and Neck Surgery 17. Shelton, Connecticut: BC Decker 

Inc; 2009.

36. Sozansky J, Houser SM. Pathophysiology of empty nose syndrome Laryngoscope. 2015 

Jan;125(1):70-4. See esp. the comments on dyspnea in ENS. 

37. Scheithauer MO. Surgery of the turbinates and “empty nose” syndrome. GMS Curr Top Oto-

rhinolaryngol Head Neck Surg. 2010;9.

38. Berenholz L, Kessler A, Sarfati S, Eviatar E, Segal S (1998) Chronic sinusitis: a sequela of infe-

rior turbinectomy. Am J Rhinol 12: 257-261.

39. Hong HR, Jang YJ. Correlation between remnant inferior turbinate volume and symptom 

severity of empty nose syndrome. Laryngoscope. 2016 Jun;126(6):1290-5. (Epub 2015 Dec 21).

40. Di, MY., Jiang, Z., Gao, ZQ, Li, Z, An, YR & Lv, W. 2013. Numerical simulation of airflow fields 

in two typical nasal structures of empty nose syndrome: A computational fluid dynamics 

study. PLoS ONE 8 (12).

41. Corey JP. Sahin-Yilmaz, A. Assessment of Nasal Function. In: Snow JB, Wackym PA. eds. Bal-

lenger’s Otorhinolaryngology: Head and Neck Surgery 17. Shelton, Connecticut: BC Decker 

Inc; 2009.

42. Moore EJ, Kern EB. Atrophic rhinitis: a review of 242 cases. Am J Rhinol 15: 355–361, 2001.

43. Thamboo A, Velasquez N, Ayoub N, Nayak JV. Distinguishing computed tomography findings 

in patients with empty nose syndrome. Int Forum Allergy Rhinol. 2016 Jul 13.

44. S.C. Leong. The clinical efficacy of surgical interventions for empty nose syndrome: a system-

atic review. Laryngoscope, 125 (7) (2015), pp. 1557–1562.

45. Moore EJ, Kern EB. Atrophic rhinitis: a review of 242 cases. Am J Rhinol 15: 355–361, 2001.

46. Studies on histopathology in atrophic rhinitis may be applicable. See for example: Bist SS1, 

Bisht M, Purohit JP, Saxena R. Study of histopathological changes in primary atrophic rhinitis. 

ISRN Otolaryngol. 2011 Dec 26;2011:269479. See also, Singh I, Raizada RM, Chautervedi VN, 

Jain SK, Ingole SN. Study of histopathological changes in atrophic rhinitis. Indian J Otolaryn-

gol Head Neck Surg. 1999 Jan;51(1):21-4.

47. Lindemann, J., Tsakiropoulou, E., Rettinger, G. et al. The intranasal Schirmer test: a prelimi-

nary study to quantify nasal secretion. Eur Arch Otorhinolaryngol (2014) 271: 2963.

48. Deborah S, Prathibha KM (2014) Measurement of Nasal Mucociliary Clearance. Clin Res 

Pulmonol 2(2): 1019.

49. Freund W, Wunderlich AP, Stocker T, Schmitz BL, Scheithauer MO. Empty nose syndrome: 

limbic system activation observed by functional magnetic resonance imaging. Laryngo-

scope.2011;121(9):2019–25. 



Empty Nose Syndrome  A Guide to Diagnosis and Management for Medical Professionals                    35

50. Martin, C. Having Nasal Surgery? Don’t You Become an Empty Nose Victim! Nashville, TN: 

Cold Tree Press; 2007.

51. Hahn C, Böhm M, Allekotte S, Mösges R. Tolerability and effects on quality of life of liposomal 

nasal spray treatment compared to nasal ointment containing dexpanthenol or isotonic 

NaCl spray in patients with rhinitis sicca. European Archives of Oto-Rhino-Laryngology. 

2013;270(9):2465-2472.

52. Sonnemann U, Scherner O, Werkhäuser N (2014) Treatment of rhinitis sicca anterior with 

ectoine containing nasal spray. J Allergy (Cairo) 2014:273219.

53. Pien, LC. How long can my patient use intranasal steroid sprays? December 2005 | Volume 

72 | Number 12 | Pages 1079-1082. Department of Pulmonary, Allergy, and Critical Care Med-

icine. Retrieved from: http://www.clevelandclinicmeded.com/medicalpubs/ccjm/decem-

ber2005/pien.htm  Cleveland Clinic.

54. Freund W, Wunderlich AP, Stöcker T, Schmitz BL, Scheithauer MO. Empty nose syndrome: 

limbic system activation observed by functional magnetic resonance imaging. Laryngoscope 

2011; 121:2019–2025.

55. Flint T. Computational investigation of empty nose syndrome, Center for Turbulence Research 

(Stanford), Annual Research Briefs, 2015.

56. Houser SM. Surgical Treatment for Empty Nose Syndrome. Arch Otolaryngol Head Neck 

Surg. 2007;133(9):858-863.

57. Houser SM. Surgical Treatment for Empty Nose Syndrome. Arch Otolaryngol Head Neck 

Surg. 2007;133(9):858-863.

58. Different  materials have been used for nasal mucosal tissue expansion, including autolo-

gous materials (eg, bone, cartilage, muscle, and fat) and biomaterials (eg, Teflon [DuPont, 

Parkersburg, West Virginia], Plastipore [Xomed, Jacksonville, Florida], Bone Source [Orthofix, 

Huntersville, North Carolina], Gore-Tex [Newark, Delaware], Alloderm [Life Cell]) ; hydroxyap-

atite and b-Tricalcium Phosphate.

59. Kuan EC, Suh JD, Wang MB. Empty nose syndrome. Curr Allergy Asthma Rep. 2015 

Jan;15(1):493.

60. Houser SM, Chaabra N, Empty Nose Syndrome In: Lalwani AK, Pfister MHF, eds. Recent 

Advances in Otolaryngology Head & Neck Surgery, Volume 5. 1st ed. Philadelphia: Jaypee 

Brothers Medical Publishers Ltd; 2016.

61. See for example: Houser SM. Surgical Treatment for Empty Nose Syndrome. Arch Otolaryn-

gol Head Neck Surg. 2007;133(9):858-863. Also see, Jiang C, Wang F, Chen K, Shi R. Assess-

ment of Surgical Results in Patients with Empty Nose Syndrome Using the 25-Item Sino-Nasal 

Outcome Test Evaluation. JAMA Otolaryngol Head Neck Surg. 2014;140(5):453-458, which 

evaluated Medpor implant surgery finding it had a positive association with QOL in patients 

with ENS, as seen in the differences in SNOT-25 scores before and after surgery. And also 

see, Tam YY, Lee TJ, Wu CC, Chang PH, Chen YW, Fu CH, Huang CC. Clinical analysis of 

submucosal Medpor implantation for empty nose syndrome. Rhinology. 2014 Mar;52(1):35-40, 

a study of patients who received Medpor implants saw a significant improvement of SNOT-22 

pre-operatively to one year post-operatively.

62. S.C. Leong. The clinical efficacy of surgical interventions for empty nose syndrome: a system-

atic review. Laryngoscope, 125 (7) (2015), pp. 1557–1562.

63. Payne SC. Empty nose syndrome: What are we really talking about? Otolaryngol Clin North 

Am 42:331–337, ix-x, 2009.

64. S.C. Leong. The clinical efficacy of surgical interventions for empty nose syndrome: a system-

atic review. Laryngoscope, 125 (7) (2015), pp. 1557–1562.

65. Sharma A, Janus JR, Hamilton GS. Regenerative Medicine and Nasal Surgery. Mayo Clin 

Proc. 2015 Jan;90(1):148-58.

66. Friji, M.T., Gopalakrishnan, S., Verma, S.K., Parida, P.K. and Mohapatra, D.P. (2014), New 

regenerative approach to atrophic rhinitis using autologous lipoaspirate transfer and plate-

let-rich plasma in five patients: Our Experience. Clin Otolaryngol, 39: 289–292.

67. Balur MB, Oktay MF, Taskin U, Aydin S, Yucebas K, Altnay S, Celik DS. The Effect of Adipose 

Tissue on Atrophic Rhinitis: An Animal Model. Otolaryngology -- Head and Neck Surgery 

September 2014 151: P249.

68. Businco LDR, New technologies for the prevention and treatment of empty nose syndrome: 

minimally invasive and regenerative surgery with PRL.  Aesthetic Medicine (2016) 2 (1) pp. 

25-32. aestheticmedicinejournal.org [ISSN 2421-7115] In: Aesthetic Medicine 2 (1) pp. 25-32 

aestheticmedicinejournal.org.

69. Xu X, Li L, Wang C, Liu Y, Chen C, Yan J, Ding H, Tang SY. The expansion of autologous adi-

pose-derived stem cells in vitro for the functional reconstruction of nasal mucosal tissue. Cell 

Biosci. 2015 Sep 17;5:54.

70. A reformatting of CT scans can be performed to evaluate the nasal valve. See: Bloom JD, 

Sridharan S, Hagiwara M, Babb JS, White WM, Constantinides M. Reformatted computed 

tomography to assess the internal nasal valve and association with physical examination. Arch 

Facial Plast Surg. 2012 Sep-Oct;14(5):331-5. See also: Moche JA, Cohen JC, Pearlman SJ. Ax-

ial computed tomography evaluation of the internal nasal valve correlates with clinical valve 

narrowing and patient complaint. Int Forum Allergy Rhinol. 2013 Jul;3(7):592-7.

71. Works on Unified Airway Disease/Theory may be applicable to ENS, although there are no 

specific studies on the specific relationship. On unified airway disease, see for example, 

Meena RS, Meena D, Aseri Y, Singh BK, Verma PC. Chronic Rhino-Sinusitis and Asthma: 

Concept of Unified Airway Disease (UAD) and its Impact in Otolaryngology. Indian Journal of 

Otolaryngology and Head & Neck Surgery. 2013;65(Suppl 2):338-342. 

72. Koskela HO (2007) Cold-air provoked respiratory symptoms: the mechanisms and manage-

ment. Int J Circumpolar Health 66(2): 91–100.

73. Moore EJ, Kern EB. Atrophic rhinitis: a review of 242 cases. Am J Rhinol 15: 355–361, 2001.



Empty Nose Syndrome  A Guide to Diagnosis and Management for Medical Professionals                    36

74. Moore EJ, Kern EB. Atrophic rhinitis: a review of 242 cases. Am J Rhinol 15: 355–361, 2001.

75. Leong and others. S.C. Leong. The clinical efficacy of surgical interventions for empty nose 

syndrome: a systematic review. Laryngoscope, 125 (7) (2015), pp. 1557–1562.

76. Lee TJ, Fu CH, Wu CL, Tam YY, Huang CC, Chang PH, Chen YW, Wu MH. Evaluation of 

depression and anxiety in empty nose syndrome after surgical treatment. Laryngoscope. 2016 

Jun;126(6):1284-9.

77. Courtney R (2009) The function of breathing and its dysfunctions and their relationship to 

breathing therapy. International Journal of Osteopathic Medicine 78–85.

78. Hariri BM, Rhee JS, Garcia GJ. Identifying patients who may benefit from inferior turbinate 

reduction using computer simulations. Laryngoscope. 2015 Dec;125(12):2635-41.

79. Roth M, and Kennedy DW. The case for inferior turbinate preservation.  In: Tos M, Thomsen J, 

Balle V eds. Rhinology: A State of the Art: Proceedings of the XVth Congress of the European 

Rhinologic Society and the XIIIth International Symposium on Infection and Allergy of the 

Nose: Copenhagen, Denmark, June 19-23, 1994. New York: Kugler Publications; 1995.

80. Houser SM, Chaabra N, Empty Nose Syndrome In: Lalwani AK, Pfister MHF, eds. Recent 

Advances in Otolaryngology Head & Neck Surgery, Volume 5. 1st ed. Philadelphia: Jaypee 

Brothers Medical Publishers Ltd; 2016.

81. Hol MKS, Huizing EH. Treatment of inferior turbinate pathology: a review and critical evalua-

tion of the different techniques. Rhinology 2000;38:157–166.

82. Houser SM, Chaabra N, Empty Nose Syndrome In: Lalwani AK, Pfister MHF, eds. Recent 

Advances in Otolaryngology Head & Neck Surgery, Volume 5. 1st ed. Philadelphia: Jaypee 

Brothers Medical Publishers Ltd; 2016.

83. Scheithauer MO. Surgery of the turbinates and “empty nose” syndrome. GMS Curr Top Oto-

rhinolaryngol Head Neck Surg. 2010;9.

84. Berger G, Ophir D, Pitaro K, Landsberg R. Histopathological Changes After Coblation Inferior 

Turbinate Reduction. Arch Otolaryngol Head Neck Surg. 2008;134(8):819-823.

85. Mlynski G. Restorative procedures in disturbed function of the upper airways - nasal breath-

ing. GMS Current Topics in Otorhinolaryngology, Head and Neck Surgery. 2005;4:Doc07.

86. Mlynski G. Physiology and Pathophyisology of Nasal Breathing. In: T. Metin Önerci ed, Nasal 

Physiology and Pathophysiology of Nasal Disorders. New York: Springer:2013.

87. Bofares KM. Dilemma of Inferior Turbinate Surgery. Global Journal of Medical Research: 

Dentistry and Otolaryngology. 2015;15(1) Version 1.0.t



Empty Nose Syndrome  A Guide to Diagnosis and Management for Medical Professionals                    37

EMPTY NOSE SYNDROME 
INTERNATIONAL 
ASSOCIATION


