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Abstract

Objectives: Patients with empty nose syndrome (ENS) suffer from paradoxical nasal
obstruction with a patent objective nasal airway. ENS may result from the excessive
surgical reduction of the turbinate tissue. ENS patients also experience significant
psychological symptoms such as anxiety and depression. In this study, we aimed to
evaluate the prevalence of suicidal thoughts in ENS patients and to characterize
these patients for early identification.

Study Design: Prospective case series.

Methods: Patients with ENS were prospectively recruited for this study. The Sino-
Nasal Outcome Test-25 (SNOT-25), Empty Nose Syndrome 6-item Questionnaire
(ENS6Q), Beck Anxiety Inventory (BAI), and Beck Depression Inventory-Il (BDI-II)
were used to assess ENS patients before and 6 months after nasal reconstruction
surgery.

Results: Sixty-two patients with ENS were enrolled. Suicidal thoughts were identified
in 23 ENS patients preoperatively and in four patients postoperatively. ENS patients
with suicidal thoughts rated significantly higher in the SNOT-25, ENS6Q, BDI-II, and
BAI total scores than those without suicidal thoughts (all P < .05). “Nose feels too
open” was the item in ENS6Q that was significantly more severe in ENS patients
with suicidal thoughts than those without suicidal thoughts (P < .001).

Conclusions: Suicidal thoughts are frequently identified in patients with ENS. ENS
patients with suicidal thoughts experienced significantly more severe symptoms,
impaired quality of life, and psychological burden than those without suicidal
thoughts. Recognizing individuals who may carry suicidal thoughts and provide
appropriate psychological interventions is critical to prevent tragedy.

Level of Evidence: 4
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1 | INTRODUCTION

Empty nose syndrome (ENS) was first described in 1994 by
Dr. Eugene Kern.! He found that his patients committed suicide due
to suffering from the ENS condition. ENS is a complicated condition
that is not fully understood. Currently, it is considered to be caused
by the excessive surgical removal of turbinate tissue.? The patho-
physiology of ENS may be attributed to the abnormal mucosal recov-
ery of neurosensory systems in healing process and changes in the
airflow of nose after surgical intervention.2” A lack of communication
between breathing and the brain may be the key factor in the devel-
opment of ENS.

Patients with ENS suffer from paradoxical nasal obstruction
with patent objective nasal airways.®2 The other common symp-
toms encompass a spectrum of diversity and severity, including
sensation of suffocation, dryness, burning, crusting, and lack of
sense of airflow in the nasal cavity.”® ENS patients usually experi-
ence psychiatric problems, including chronic fatigue, frustration,
irritability, anger, anxiety, and depression. As a result, a significant
negative impact on the quality of life and increased risk of mental
health disorders are frequently reported.’~1® Our previous studies
demonstrated a high prevalence of anxiety and depression among
ENS patients using the Sino-Nasal Outcome Test-25 (SNOT-25),
Beck Anxiety Inventory (BAI), and Beck Depression Inventory-I|
(BDI-11).1214-1¢ The high prevalence of mental health disorders in
ENS patients is an alert to the risk of suicide in these patients.

Thus, in this study, we aimed to evaluate the prevalence of suicidal

thoughts in ENS patients and characterize these patients for early
identification. These results would be beneficial for those with

ENS who are at risk of suicide.

2 | MATERIALS AND METHODS

21 | Patients

Patients with ENS were prospectively recruited from the Department
of Otolaryngology between 2016 and 2021. Demographic data and
clinical characteristics of the patients were recorded. All patients pro-
vided informed consent for participation in the study. This study was
approved by the Institutional Review Board of the Chang Gung Medi-
cal Foundation (IRB numbers: 201601703A3, 201802147A3, and
201902001A3).

ENS was diagnosed according to the symptoms of paradoxical
nasal obstruction with an observation of a wide nasal airway on nasal
endoscopy and/or computed tomography (Figure 1). Furthermore,
diagnosis of ENS was confirmed by a cotton test as described in previ-
ous studies. Briefly, a moistened cotton ball was placed in the nasal
cavity of the participant, and the participant was asked to breathe
through the nose. Improvement in nasal symptoms indicates a positive
result in the cotton test. While, we excluded patients with (1) a cranio-
facial anomaly, or (2) other sinonasal diseases such as rhinosinusitis, or

(3) psychiatric disorders who were previously diagnosed and has been

treated by psychiatrists.

FIGURE 1 Nasal endoscopy image in
an empty nose syndrome (ENS) patient
(A) before and (B) after surgical
reconstruction by submucosal Medpor
implantation. Nasal computed
tomography in the ENS patient (C) before
and (D) after surgical reconstruction by
submucosal Medpor implantation. The
SNOT-25/ENS6Q scores before and after
surgery were 76/22 and 47/10,
respectively. Asterisk, remnant of inferior
turbinate; arrow, submucosal Medpor
implantation
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The participants then received submucosal Medpor implantation
under endoscopic assistance as described previously.1*> In brief,
implantation of Medpor by pieces was done after creation of a sub-

mucosal pocket via an incision on the lateral wall of nose.

2.2 | Questionnaire evaluations

Chinese versions of the Empty Nose Syndrome 6-item Questionnaire
(ENS6Q), SNOT-25, BAI, and BDI-Il were used to evaluate the subjec-
tive symptoms and quality of life in patients with ENS before and
6 months after surgical reconstruction.2®=*? Participants rated each
item from O to 5, with O indicating no symptoms and 5 representing
the most severe symptoms in SNOT-25 and ENS6Q evaluation. In
addition, participants rated between 0 and 3 (symptom not present to
strongly present) for each item in 21 items of the BDI-Il and BAI eval-
uation, respectively, which has a total score of 0-63. Suicidal thoughts
were evaluated by the ninth item in the BDI-II, and the participants
selected between “I don’t have any thoughts of killing myself (score
0),” “I have thoughts of killing myself, but | would not carry them out
(score 1),” “would like to kill myself (score 2),” and “I would kill myself
if | had the chance(score 3).” A total BDI-Il score of 0-13, 14-19, 20-
28, and 29-63 indicates normal, mild, moderate, and severe depres-

sion, respectively.*®2°

TABLE 1 Clinical characteristics of the study participants
Total
Case number, n 62
Age (year) 498+ 128
Female: male, n 15:47
Smoker, n (%) 10 (16.1)
Serum IgE (IU/ml) 186.2 + 305.3
Previous nasal surgery:
Inferior turbinate surgery, n (%) 62
Nasal septal surgery, n (%) 39
Endoscopic sinus surgery, n (%) 17
Caldwell-Luc operation, n (%) 7
Pre-op SNOT-25 70.9 £ 23.1
Pre-op ENS6Q 16.1+5.5
Pre-op BDI-II 21.6 +15.1
Pre-op BAI 20.8 +13.2
Post-op SNOT-25 34.1+25.0
Post-op ENS6Q 68+55
Post-op BDI-II 73+9.1
Post-op BAI 9.5+10.0

Note: Data are represented as mean + standard deviation (SD).

2.3 | Statistical analyses

The data were presented as the mean + standard deviation (SD) and
were statistically analyzed using GraphPad Prism 5 (GraphPad Prism
Software, Inc.). Categorical variables were compared using the ;(2 test
or Fisher's exact test, as appropriate. Continuous variables were ana-
lyzed using the Mann-Whitney U test or unpaired t-test between par-
ticipants with and without suicidal thoughts according to the results
of the D'Agostino-Pearson omnibus normality test. To identify and
characterize the specificity and sensitivity of the preoperative SNOT-
25, ENS6Q, BAI, and BDI-Il in the detection of suicidal thoughts in
ENS patients, we generated receiver operating characteristic (ROC)
curves of these metrics and calculated the area under the ROC curve
(AUC). A P-value of <.05 was considered statistically significant.

3 | RESULTS
3.1 | Clinical characteristics of the study
population

A total of 62 patients with ENS were enrolled during the study period.
The general characteristics of the participants are summarized in
Table 1. Suicidal thoughts were identified in 23 patients with ENS.

Suicidal thoughts

No Yes P value®
39 23

522+ 120 458 + 13.5 .062
9:30 6:17 789
3(7.7) 7 (30.4) .018*
163.9 £ 212.6 225.7 £ 426.5 1.000
39 23

24 15

12 5

5 2

66.9 £20.7 80.8 £ 20.2 .041*
153+ 5.0 18.3+ 4.9 .018*
14.7 +10.8 34.3+13.0 <.001**
15.7 +10.2 30.1+12.3 <.001**
33.9+240 35.8+26.7 776
6.6+52 7.3+6.2 771
7591 7393 392
9.7 £10.3 93+9.7 .878

Abbreviations: BAI, Beck Anxiety Inventor; BDI-II, Beck Depression Inventory Il; ENS6Q, Empty Nose Syndrome 6-item Questionnaire; Post-op, 6 months

postoperative; Pre-op, pre-operative; SNOT-25, Sino-Nasal Outcome Test-25.

?Analysis between patients with and without suicidal thoughts. *P < .05; **P < .001.
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709 P < 0.001" significant difference in the total SNOT-25, ENS6Q, BAI, and BDI-II
<0.
604 between the ENS patients with and without suicidal thoughts before
] surgery. However, there was no difference in the total score of these
. 504 [ 1 don't have any thoughts of four questionnaires between ENS patients with and without suicidal
2 404 killing myself. thoughts 6 months after surgery.
'g [ ] EZ) 1 have thoughts of Killing . . . .
5 30 myself, but T would not In further comparison of each item in ENS6Q between patients
4 carry them out. : : P « » i
B2 1 would like o kill myself. with and without suicidal thoughts, “Nose feels too open” scored sig
204 B8 1 would kill myself if I had nificantly higher in patients with suicidal thoughts (P <.001). The
10¢ the chance. scores of the other items showed no difference between the two
groups (Table 2).
0 []
Post-op
3.3 | Using preoperative SNOT-25, ENS6Q, BAI,

FIGURE 2 Case number of patients with suicidal thoughts before
(pre-op) and after (post-op) nasal reconstruction surgery. a: analysis of
patient numbers with and without suicidal thoughts by 2 test

Among them, 20 patients rated a score of 1, indicating “| have thoughts
of killing myself, but | would not carry them out”; two patients rated a
score of 2, indicating “I would like to kill myself”’; and one patient rated
a score of 3, indicating “I would kill myself if | had the chance” at base-
line evaluation (Figure 2). After surgery, there were four patients who
scored 1, and the other 58 patients scored O, indicating “I don’t have
any thoughts of killing myself.” There was no difference between
patients with and without suicidal thoughts in terms of age, male pre-
dominance, and serum total immunoglobulin (Ig) E, except for cigarette
smoking. There were significantly more smokers in patients with sui-
cidal thoughts than in those without suicidal thoughts.

3.2 | AQuestionnaire evaluations
The pre-op BDI-Il scores comprised 22 (35.5%) patients without
depression (scores of 0-13), 10 (16.1%) patients with mild depression
(scores of 14-19), seven (11.3%) patients with moderate depression
(scores of 20-28), and 23 (37.1%) patients with severe depression
(scores of 29-63).

The pre-op and 6-month post-op total scores of the SNOT-25,
ENS6Q, BAI, and BDI-Il are presented in Table 1. There was a

BDI-Il, and “Nose feels too open’ in ENS6Q metrics to
predict having suicidal thoughts

Given the concern that there was a significant difference in the base-
line total score of SNOT-25, ENS6Q, BAI, BDI-Il, and “Nose feels too
open” in ENS6Q between the ENS patients with and without suicidal
thoughts, ROC curves were generated, and the AUC was calculated to
evaluate whether the preoperative SNOT-25, ENS6Q, BAI, BDI-II, and
“Nose feels too open” in ENS6Q scores predicted suicidal thoughts in
our participants (Figure 3). The preoperative SNOT-25 (AUC = 0.657,
P =.029), ENS6Q (AUC = 0.681, P = .009), BAl scores (AUC = 0.817,
P < .001), BDI-ll scores (AUC = 0.884, P < .001), and “Nose feels too
open” in ENS6Q (AUC = 0.745, P < .001) all had ROC curves with
AUCs >0.5. The optimal cutoffs with maximal sum of sensitivity and
specificity for these metrics were a SNOT-25 score of >91 (sensitivity:
34.8%, specificity: 92.3%), an ENS6Q score of >15 (sensitivity: 69.6%,
specificity: 69.2%), a BAI score of >25 (sensitivity: 69.6%, specificity:
82.1%), a BDI-Il score of >26 (sensitivity, 82.6%; specificity, 84.6%),
and “Nose feels too open” >3 (sensitivity, 60.9%; specificity, 87.2%).

4 | DISCUSSION

Patients with ENS carry a significant psychological burden including
depression and anxiety.”11121621 | the present study, we investi-
gated the suicidal thoughts in ENS patients using validated

TABLE 2 The Empty Nose Syndrome 6-item Questionnaire (ENS6Q) scores reported by participants before surgery

Items Total Without suicidal thought With suicidal thought P value®
Dryness 3813 3614 42+10 114
Sense of diminished nasal airflow 38+14 3714 39+15 471
Suffocation 38+15 3813 3817 522
Nose feels too open 20+21 13+1.7 32+20 <.001**
Nasal crusting 15+17 12+15 20+19 121
Nasal burning 1.7+£19 1.8+20 15+1.7 710
Total score 16.1+55 153+5.0 18.3+4.9 .018*

Note: Data are represented as mean + standard deviation (SD).

?Analysis between patients with and without suicidal thoughts. *P < .05; **P < .001.
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FIGURE 3 Receiver operating characteristic curves to detect patients with suicidal thoughts using the variables of the preoperative (A) Sino-
Nasal Outcome Test-25 (SNOT-25), (B) Empty Nose Syndrome 6-item Questionnaire (ENS6Q), (C) Beck Depression Inventory Il (BDI-II) scores,
(D) Beck Anxiety Inventor (BAI) scores, and (E) “Nose feels too open” in ENS6Q. The optimal cutoffs for these metrics (maximizing the sum of

sensitivity and specificity) are indicated

instruments, including SNOT-25, ENS6Q, BAI, and BDI-II. The results
demonstrated a high prevalence of moderate-to-severe depression
(BDI-Il 220, 48.4%) in ENS patients. Suicidal thoughts were identified
in 23 of 62 (37.1%) ENS patients before surgery and in four patients
after surgery. ENS patients with suicidal thoughts experienced

significantly more severe symptoms, impaired quality of life, and psy-
chological burden as evaluated by SNOT-25, ENS6Q, BAI, and BDI-II
questionnaires as compared to those without suicidal thoughts. Thus,
patients with severe ENS are at great risk of suicidal ideation and

require exceptional attention. Health professionals must be aware of
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the vulnerability of these patients, identify potential risks, and offer
assistance as necessary.

“Nose feels too open” was the item in ENS6Q that was signifi-
cantly more severe in ENS patients with suicidal thoughts than those
without. This symptom may be the most devastating, mentally, and
psychologically to patients. Our previous study also revealed that the
ENS symptom domain in the SNOT-25 are associated with psycholog-
ical burden and could be good predictors of moderate-to-severe
depression.*?® The current study further demonstrated that the
symptom of “Nose feels too open” may associate with suicidal
thoughts. Our previous study'? revealed sleep dysfunction and empty
nose symptoms contribute to the psychological burden experienced
by ENS patients. Sleep dysfunction domain score of >18, and empty
nose symptoms domain score of >14 in SNOT25 evaluation were
good predictors of moderate-to-severe depression.? In addition,
there was a robust association between the sleep dysfunction and
empty nose symptoms domains in ENS patients. Besides, there is a
strong link between sleep and depression.?? For example, people with
insomnia have greater levels of depression and anxiety than do those
who sleep normally. Sleep symptoms cause great distress, have a sub-
stantial impact on the quality of life and daily activities, and are a risk
factor for suicidal ideation.?® Taken together, “Nose feels too open”
as one of the empty nose symptoms may interfere sleep and contrib-
ute to the psychological burden experienced by ENS patients. Thus,
surgical reconstruction with Medpor reduced the symptom of “Nose
feels too open” (from 2.0 £ 2.1 to 0.8 £ 1.2, P < .001), improved sleep
quality, decreased the psychological burden, and diminished the sui-
cidal thoughts.

Suicidal thoughts were associated with higher SNOT-25, ENS6Q,
BAI, and BDI-Il scores preoperatively. Thus, we next try to detect ENS
patients with suicidal thoughts by ROC curve analysis with preopera-
tive SNOT-25, ENS6Q, BAI, and BDI-Il scores. The ROC curve analy-
sis revealed that a SNOT-25 score of >91, an ENS6Q score of >15, a
BAI score of >25, and a BDI-Il score of >26 were predictors of preop-
erative suicidal thoughts. Recognizing individuals who may carry sui-
cidal thoughts
appropriate psychological interventions are critical to prevent tragedy.

using appropriate instruments and providing

A functional magnetic resonance imaging study demonstrated a
different cerebral processing of the feeling of nasal patency in the lim-
bic system in ENS patients. Limbic activation may associate with
unstable psychological condition in ENS patients.2* Studies have also
proposed successful managements by cognitive behavior therapy and
a serotonin reuptake inhibitor in ENS patients with anxiety and
depression.2>2¢ Besides, a study also showed an association of hyper-
ventilation syndrome and ENS,© while other studies suggested a mul-
timodal approach that combined cognitive-behavioral therapy (CBT)
and surgical construction of tissues to address the psychological issue
in ENS individuals carrying a significant psychological burden.?”28
Current study further emphasized the importance of suicide thoughts
identification in ENS patients, especially in cases of moderate-to
severe symptoms, including anxiety and depression. Screening for
anxiety, depression and suicidal thoughts, collaboration with special-

ists in psychiatry and psychology, and planning care including both

surgery and CBT by the patient’s situation would be able to achieve
optimal outcomes.

Several limitations in this study warrant consideration. First, this
study evaluated ENS patients using four validated questionnaires;
however, other potential factors that may contribute to the instability
of these psychiatric symptoms and suicidal ideation were not compre-
hensively reviewed. Future studies collaborating with specialists in
psychology and psychiatry are necessary to clarify our results. Second,
patient-reported measures are vulnerable to self-reported biases such
as variations in internal standards, priorities, or the interpretation of a
given instrument. Third, there were only 62 patients with ENS includ-
ing 23 patients with suicidal thoughts preoperatively, and the power
calculated from the difference between the primary outcomes in the
study groups was 73.7%. Besides, subgroup analysis such as the
degree of depression was not allowed to stratify the ENS patients for
a better understanding of the association between ENS, depression,
and suicidal thoughts. Future large-scale studies are necessary to vali-
date our findings.

5 | CONCLUSION

Suicidal thoughts are frequently identified in patients with ENS. ENS
patients with suicidal thoughts experienced significantly more severe
symptoms, impaired quality of life, and psychological burden. “Nose
feels too open” was the item in ENS6Q that was significantly more
severe in ENS patients with suicidal thoughts than those without.
Recognizing individuals who may carry suicidal thoughts and provide

appropriate psychological interventions is critical to prevent tragedy.
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