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Objective: To assess the efficacy and safety of cryoablation of the posterior nasal nerve (PNN) for treatment of chronic
rhinitis.

Methods: This was a prospective single-arm trial of 98 adult patients at six U.S. centers with chronic allergic and non-
allergic rhinitis. PNN cryoablation was performed in-office under local anesthesia using a handheld device. Patients discon-
tinued use of intranasal ipratropium 3 days prior to treatment and throughout the study period. Reflective Total Nasal
Symptom Score (rTNSS) was measured at pretreatment baseline and posttreatment at 1 month, 3 months, 6 months, and
9 months. The Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) was completed at pretreatment and 3 months post-
treatment. Adverse effects and postprocedure medication usage were recorded.

Results: Ninety-eight procedures (100%) were successfully completed. rTNSS significantly improved over pretreatment
baseline (6.1 � 1.9) at 1 month (2.9 � 1.9, P < 0.001), 3 months (3.0 � 2.3, P < 0.001), 6 months (3.0 � 2.1, P < 0.001), and
9 months (3.0 � 2.4, P < 0.001) postprocedure. Nasal congestion and rhinorrhea subscores improved significantly at all time
points (P < 0.001). Both allergic and nonallergic rhinitis subcohorts showed improvement (P < 0.001), with a comparable
degree of improvement between groups. RQLQ significantly improved over pretreatment baseline (3.0 � 1.0) at 3 months
(1.5 � 1.0, P < 0.001), and all RQLQ subdomains demonstrated improvement. Of 54 patients using intranasal medication at
baseline, 19 (35.2%) were able to discontinue use. Twenty-nine adverse effects were reported, including headache, epistaxis,
and sinusitis.

Conclusion: Cryoablation of the PNN for chronic rhinitis is safe and can result in relief of nasal symptoms and improve-
ments in quality of life.
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INTRODUCTION
Chronic rhinitis affects an estimated 60 million people

in the United States.1 Rhinitis is commonly treated with a
wide array of medications, including intranasal anticholin-
ergics, antihistamines, and decongestants. Although medi-
cation use improves symptoms for the majority of patients,
10% to 22% of patients continue to have rhinitis refrac-
tory to medical treatment and may warrant consider-
ation of other treatment modalities.2 Surgical treatment
for medically refractory rhinitis has classically been
vidian neurectomy, with the aim to disrupt pregangli-
onic parasympathetic innervation to the nasal mucosa.3

Resection of postganglionic nerve fibers via the posterior

nasal nerve (PNN) has also been considered as a surgi-
cal alternative for refractory rhinitis.4 Although effica-
cious, these surgical procedures must be performed in
an operating room under general anesthesia. Recently,
an office-based approach to cryoablation of the PNN was
described using a novel cryotherapy device. A pilot study
demonstrated that PNN cryoablation was effective in
reducing rhinitis symptoms and could be performed
safely in an office setting under local anesthesia.5 Here,
we prospectively study a larger cohort of patients under-
going PNN cryoablation with a focus on rhinologic out-
comes, quality of life, concurrent medication use, and
adverse effects.

MATERIALS AND METHODS

Study Design
This prospective, multicenter, single-arm, open-label clini-

cal trial was conducted to evaluate the safety and effectiveness of
PNN cryoablation in adults with chronic rhinitis. Six U.S. study
centers enrolled patients; all protocols were institutional review
board–approved prior to initiation. All site investigators were
board-certified otolaryngologists. The study was publicly regis-
tered on clinicaltrials.gov (NCT03181594).

Subject Selection
Subjects were recruited between February 2017 and April

2018 from the investigators’ clinical practices. Subjects gave
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written informed consent prior to enrollment. Subjects were
adults with chronic rhinitis (allergic or nonallergic) whose symp-
toms were not adequately controlled with a minimum of 4 weeks
of topical nasal steroid treatment. Key inclusion and exclusion
criteria are listed in Table I. Study eligibility was confirmed via
medical history, baseline clinical assessment, and endoscopic
examination. Subjects were instructed to not use nasal anticholin-
ergic sprays (e.g., ipratropium) at least 3 days before the proce-
dure and throughout study participation. Patients were
determined to have allergic rhinitis versus nonallergic rhinitis
based on skin prick or serum IgE-antibody testing.

Device and Procedure
The handheld cryoablation device (Stryker Corporation, Kal-

amazoo, MI) is a single-use disposable device that uses nitrous
oxide as the cryogen to freeze mucosal tissue in a targeted fashion
in the nasal cavity. The target tissue lies at the posterior aspect of
the middle meatus (Fig. 1), adjacent to the sphenopalatine foramen
and corresponding to the trajectory of the posterior nasal nerve as
it emerges from the pterygopalatine fossa. The cryoprobe’s surface
reaches −60 to −80�C, and treatment is estimated to achieve
−20�C cryoablation to a depth of 3 millimeters.

All procedures were performed in an office setting. Subjects
were seated upright or partially reclined and received local anes-
thesia with topical tetracaine, cocaine, pontocaine, or lidocaine
according to the investigator’s preference. In addition, sub-
mucosally infiltrated lidocaine was administered at the investi-
gator’s discretion. The cryoprobe was placed in contact with the
target tissue under endoscopic visualization. For each side, the
cryoprobe was activated for a single treatment of 30 to 60 sec-
onds, with an optional additional 30-second treatment at a con-
tiguous site for those patients who received a single 30-second
treatment. All patients received bilateral treatment.

Clinical Endpoints
Prior to the procedure, subjects rated baseline severity of

their nasal symptoms using the Reflective Total Nasal Symptom

TABLE I.
Key Inclusion and Exclusion Criteria.

Key Inclusion Criteria Key Exclusion Criteria

21 years of age or older
All of the following:
Moderate-to-severe symptoms

of rhinorrhea (defined as
individual symptom rating
of 2 or 3 on the rTNSS);

Mild-to-severe symptoms of
congestion (individual
symptom rating of 1, 2
or 3 on the rTNSS); and

Minimum total score of 4
(out of 12) on the rTNSS
at the time of the
treatment visit

Symptoms have been chronic
for 6 months or longer

Subject had inadequate symptom
relief from at least 4 weeks of
treatment with intranasal steroids

Clinically significant nasal or sinus
anatomy that limits the ability to
visualize/access the posterior nasal
cavity or to accommodate the
device

Rhinitis medicamentosa,
moderate-to-severe ocular
symptoms, nasal or sinus infection,
or recent history of epistaxis

Coagulation disorder or
anti-coagulant treatment

Known sensitivity to the planned
anesthetic agent(s)

Cryoglobulinemia, paroxysmal cold
hemoglobinuria, cold urticaria, or
Raynaud’s disease

Pregnancy

rTNSS = Reflective Total Nasal Symptom Score.

Fig. 1. Device (left) and treatment site (right). [Color figure can be viewed in the online issue, which is available at www.laryngoscope.com.]

TABLE II.
Demographics and Baseline Characteristics.

Total (N = 98)

Age (years) Mean � SD 58.6 � 16.2

Min, max 18, 92

Gender Female 63 (64.3%)

Male 35 (35.7%)

Ethnicity Hispanic or Latino 2 (2.1%)

Not Hispanic or Latino 94 (97.9%)

Race White 89 (91.8%)

Black 2 (2.1%)

Asian 2 (2.1%)

Other 4 (4.1%)

Rhinitis subtype Allergic 28 (28.6%)

Nonallergic 70 (71.4%)

Past medical history Sinusitis 62 (63.3%)

Facial pain 24 (24.5%)

Ocular symptoms 22 (22.4%)

Migraines 19 (19.4%)

Asthma 16 (16.3%)

Epistaxis 12 (12.2%)

SD = standard deviation.
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Scale (rTNSS).6,7 The primary clinical endpoint was the post-
procedure change in rTNSS relative to baseline. Subjects completed
rTNSS at follow-up visits at 30, 90, 180, and 270 days postprocedure.
Quality of life was assessed using the Rhinoconjunctivitis Quality of
Life Questionnaire (RQLQ), administered at pretreatment and
90 days posttreatment.8 Concomitant medication use was also
recorded at all study visits. If a subject resumed use of ipratropium
during the study period, the subject’s subsequent scores were
excluded from data analysis.

The primary safety endpoint was the incidence of procedure-
or device-related adverse events occurring during the study
period, as noted by site investigators based on a postprocedure
phone call to the patient the following day, as well as an in-person

review at each office visit. During the study, periprocedural pain
was not assessed in a standardized fashion by all site investiga-
tors. Therefore, to more thoroughly characterize periprocedural
tolerance and discomfort, a follow-up telephone questionnaire was
administered to subjects by an independent third party between
December 2018 and February 2019. Pain scores were rated on a
scale of 0 to 10.

Data Analysis
Study data were recorded, stored in compliance with local

regulations, and monitored by the study sponsor for quality and
completeness. Descriptive statistics were calculated with no data

Fig. 2. (A) rTNSS scores following the cryoablation procedure for all subjects (dark line), the nonallergic subcohort (dotted line), and the allergic
subcohort (light line). (B) The proportion of subjects with improvements exceeding the rTNSS MCID for all subjects (dark line), the nonallergic
subcohort (dotted line), and the allergic subcohort (light line). Error bars represent standard deviation. Statistically significant improvements
from baseline (P < 0.001) are identified by: *All subjects; †nonallergic subcohort; ‡allergic subcohort. MCID = minimum clinically important dif-
ference; rTNSS = Reflective Total Nasal Symptom Score.
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imputation. Unless otherwise noted, data are expressed as
means � standard deviations. Hypothesis testing employed
paired sample t tests or Wilcoxon signed-rank tests as appropri-
ate, accepting P < 0.05.

RESULTS
A total of 98 patients were included in this study

(Table II). The cohort had a mean age of 58.6 � 16.2 years;
64.3% patients were female; and 91.8% patients identified
as Caucasian. Within this cohort, 70 (71.4%) patients had
nonallergic rhinitis (NAR) and 28 (28.6%) patients had
allergic rhinitis (AR). There were five device malfunctions
reported during this study, all involving the lack of cryogen
flow from the device cannister. However, each device mal-
function was immediately resolved by the replacement of a
new cryogen canister; thus, all 98 (100%) procedures were
able to be completed. Four were lost to follow-up at or prior
to 270 days. Three were excluded because of ipratropium
use at day 90, day 180, and day 270, respectively.

rTNSS mean scores (Fig. 2A) improved significantly
between preoperative baseline (6.1 � 1.9) and 30 days
postprocedure (2.9 � 1.9, P < 0.001), and they remained
improved at all subsequent posttreatment time points:
90 days (3.0 � 2.3, P < 0.001), 180 days (3.0 � 2.1, P < 0.001),
and 270 days (3.0 � 2.4, P < 0.001). The minimal clinically
important difference (MCID) for rTNSS has been defined as
30% reduction in baseline score.9 Using this MCID threshold,
76 of 97 (78.4%) patients had clinically meaningful improve-
ment at 30 days, 71 of 96 (74.0%) at 90 days, 75 of 95 (78.9%)
at 180 days, and 65 of 92 (70.7%) at 270 days (Fig. 2B).

rTNSS total scores improved significantly at all time
points for both the NAR subcohort (P < 0.001 at all time
points) and AR subcohort (P < 0.001 at all time points)
(Fig. 2A). The degree of improvement in rTNSS over base-
line was statistically comparable between the NAR and
AR subcohorts at 30 days (P = 0.338), 90 days (P = 0.593),
180 days (P = 0.718), and 270 days (P = 0.228). The rates
of symptom improvement exceeding the MCID for the
NAR and AR subcohorts are described in Figure 2B.

Fig. 3. Significant changes in rTNSS subscores were observed following the cryoablation procedure across all subjects. Error bars represent
standard deviation. Statistically significant improvements from baseline (P < 0.001) are identified by: *All domains. rTNSS = Reflective Total
Nasal Symptom Score.

Fig. 4. Significant changes in RQLQ total and domain scores were observed following cryoablation procedure the cryoablation procedure.
Markers represent means � standard deviation. Statistically significant improvements from baseline (P < 0.001) are identified (*).
rTNSS = Reflective Total Nasal Symptom Score.
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For the overall cohort, a significant improvement was
seen at each time point for all rTNSS subscores (Fig. 3):
rhinorrhea (P < 0.001), congestion (P < 0.001), sneezing
(P ≤ .002), and nasal itchiness (P ≤ .001). When analyzing
subscores by atopic status, the NAR subcohort showed sig-
nificant improvement in each of the rTNSS subscores at
all time points (all P < 0.05), whereas the AR subcohort
showed improvements in rhinorrhea (P < 0.001 at all time
points) and congestion (P < 0.001 at all time points), as
well as sneezing (P < 0.05) at 90 days and 180 days. The
AR subcohort did not show significant improvement in
sneezing at 30 days or 270 days, and it showed no
improvement in nasal itchiness at any time point.

RQLQ mean scores (Fig. 4) demonstrated significant
improvement from baseline (3.0 � 1.0) to 90 days (1.5 � 1.2,
P < 0.001). Analysis of RQLQ subdomains—activities, sleep,
non–hayfever symptoms, practical problems, nasal symp-
toms, eye symptoms, and emotions—demonstrated signifi-
cant improvement in each (all P < 0.001). Significant
improvement in RQLQ total score and domain scores were
observed in both the NAR subcohort (all P < 0.001) and AR
subcohort (all P ≤ 0.001). The magnitude of RQLQ improve-
ments were statistically comparable between the NAR
(1.4 � 1.1) and AR (1.8 � 1.3) subcohorts (P = 0.114).

Twenty-nine adverse events were reported to be pos-
sibly related to the device and/or procedure (Table III).
There were two reported instances of epistaxis. One severe
case of epistaxis occurred on posttreatment day 19 follow-
ing the retrieval of a pledget inadvertently left in the nasal
cavity from the day of treatment. Bleeding was noted from
the posterior aspect of the inferior turbinate and required
control in the operating room with suction cautery. A sec-
ond case of mild epistaxis from the anterior septum
occurred 36 days following treatment and resolved with in-
office cautery. Two patients reported eye dryness in the
posttreatment period. The first was the same patient men-
tioned above with a retained pledget, whose eye dryness
began following treatment of epistaxis and persisted at
270 days. The other case of eye dryness started at 60 days
and resolved by 90 days. In two cases, investigators
reported new ostia (one new uncinate process perforation,
one new maxillary sinus accessory os) not seen on the ini-
tial endoscopy. Nasal synechia was noted in one patient.
Four headaches were reported as adverse effects, two of
which occurred within 1 day following treatment. Three
sinus infections were reported, occurring at 5 days, 8 days,
and 40 days following treatment.

Seventy-two of 98 (73.5%) study patients completed a ret-
rospective telephone questionnaire about procedure-related
discomfort. Of these 72, 16 (22.2%) reported no pain or discom-
fort, whereas 56 (77.8%) endorsed some degree of pain or dis-
comfort. Headache was the most common type of pain,
reported in 28 (38.9%) patients, followed by nasal pain (N = 10,
13.9%) and sinus pain (N = 4, 5.5%). Of 28 patients reporting
headache, 17 reported a severe pain score (7 to 10), and
20 reported headaches lasting over 1 hour. Five of 10 patients
reporting nasal pain had a severe pain score, and two of four
patients reporting sinus pain had a severe pain score.

Concurrent medication use during the study period is
reported in Table IV. Importantly, this study sought to
report patterns in medication use following cryotherapy

rather than use concurrent medication usage as a proxy
for treatment success or failure. In this patient cohort, the
most common medications used at baseline were intrana-
sal corticosteroids (INCS) in 40.8% of patients, intranasal
saline rinses (39.8%), oral antihistamines (33.7%), and
oral leukotriene inhibitors (15.3%). Of 154 medications
that 98 patients were using at baseline, 33 (21.4%)
medications were discontinued during the study period,
with 121 (78.6%) medications that continued to be used.
Medications with largest rates of discontinuance were
INCS (17 of 40, 42.5%) and intranasal antihistamines
(3 of 8, 37.5%). Medications with the highest continued
usage rate were intranasal alpha agonists (6 of 6, 100%),
oral leukotriene antagonists (14 of 15, 93.3%), and intra-
nasal saline (35 of 39, 89.8%). The most common medica-
tions initiated during the study period were intranasal

TABLE III.
Adverse Events.

Adverse Event (Total N = 29) Severity

Time
Postprocedure

(days)

Nasal (N = 12)

Bloody discharge Mild 11

Burning sensation Mild 4

Epistaxis Severe 19

Epistaxis Mild 36

Hyperemia Mild 28

Middle turbinate hematoma Mild 34

Mucous Severe 3

Ostia newly noted (accessory maxillary) Mild 67

Ostia newly noted (uncinate) Mild 77

Pain Moderate 1

Retained pledget Mild 1

Synechiae Mild 26

Head/face (N = 6)

Facial pain Mild 7

Facial pain Moderate 1

Headache Moderate 1

Headache Severe 1

Headache Moderate 17

Migraine Mild 16

Ocular (N = 3)

Dry eyes Mild 30

Dry eyes Moderate 26

Watery eyes Moderate 23

Oral (N = 5)

Bad taste Mild 1

Numbness Moderate 1

Swollen sensation Mild 30

Teeth sensitivity Mild 1

Dry mouth Mild 90

Sinus (N = 3)

Sinusitis Mild 40

Sinusitis Mild 8

Sinusitis Moderate 5
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saline (21 of 60, 35%) and oral antihistamines (10 of
67, 14.9%). At the study start, no patients were on intra-
nasal ipratropium as required by inclusion criteria. How-
ever, three (3.1%) patients, all within the NAR subcohort,
started ipratropium use for persistent rhinitis symptoms
during the follow-up period. As described earlier, they
were subsequently excluded.

DISCUSSION
Although its etiology is not precisely understood, rhini-

tis is thought to arise from a dysregulation of the autonomic
innervation of the nasal mucosa leading to increased vascu-
lar permeability, mucus secretion, and edema.10 Given the
pathophysiology, targeting the parasympathetic innervation
of the nasal mucosa has been the treatment strategy for sev-
eral decades whether accomplished through topical medica-
tions, botulinum toxin injection,11 or surgical neurectomy.
Although each modality has been shown to be efficacious,
there are challenges associated with each. Medical manage-
ment typically involves intranasal anticholinergics and
INCS. Although these measures are noninvasive, they
require daily use and may still incompletely control patient
symptoms.12 Botulinum toxin injection has been shown to
be effective in rhinitis treatment, presumably through its
anticholinergic effect on the nasal mucosa. However, the
improvement is typically temporary, lasting only 2 to
4 weeks.13,14 Vidian neurectomy is the classic surgical treat-
ment for achieving parasympathetic denervation; however,
its widespread adoption has been limited by need for general
anesthesia and the potential risk of dry eyes, reported in up
to 35% of cases.15–18 Posterior nasal nerve section targets
the postganglionic parasympathetic nerves as they enter the
nasal cavity, thereby avoiding concerns of dry eye complica-
tions.19 However, there remains a relative paucity of out-
come studies of PNN section. Furthermore, this modality
requires general anesthesia. Cryoablation of the PNN is a
therapeutic strategy that offers the targeted approach of a
surgical neurectomy, but it can be performed in a minimally
invasive fashion under local anesthesia in the office.

This study demonstrated favorable treatment responses
to cryoablation for chronic rhinitis. The present study built
on the prior published pilot data for cryoablative treatment
with the Clarifix device,5 adding a larger patient cohort,

more rigorous capture of longer-term follow-up timepoints, a
validated quality-of-life outcome measure, and tracking of
medication usage. Although the pilot study reported statisti-
cally significant improvements in posttreatment rTNSS
scores, the current study builds on those findings and
includes an analysis of patients demonstrating clinically
meaningful improvements in rTNSS scores. The rate of
patients exceeding the MCID at 6 months of 78.9% found in
the current is comparable to the findings of the previously
published pilot study, which noted symptomatic improve-
ment in 74% patients at 6 months.

It is noteworthy that cryoablation appeared to bene-
fit patients with both AR and NAR. This effect was also
noted in the pilot study, although treatment numbers
were smaller in the pilot study.5 Despite the fact that
improvement in AR symptoms might be unexpected at
first glance, prior surgical outcomes studies have demon-
strated that patients with AR who underwent posterior
nerve neurectomy experienced significant improvements
in their rhinitis symptoms.20 Tissue sampling of the infe-
rior turbinate following surgical ablation of the PNN has
revealed a reduction in the number of infiltrating neutro-
phils, eosinophils, and lymphocytes,21 suggesting that dis-
ruption of the autonomic innervation may reduce the
inflammatory cell populations that are pathologic in both
AR and NAR. In our study, we observed that improve-
ments in overall rTNSS score in AR patients were mostly
due to improvements in nasal congestion and rhinorrhea,
with minor improvements in sneezing and no change in
nasal itchiness. The improvements observed in the AR
subcohort of this study suggest a potential role of cryo-
therapy in treatment of AR. However, owing to the binary
classification of our patients into NAR or AR subcohorts,
we cannot rule out the possibility that some AR patients
actually had mixed rhinitis and theoretically could have
benefited from treatment of the NAR component of their
rhinitis. Additionally, this study is limited in that we did
not further subclassify NAR subjects into rhinitis sub-
types. Further study is warranted regarding the potential
indications of PNN cryoablation for specific rhinitis sub-
types, such as vasomotor or senile rhinitis.

Because rhinitis has been shown to adversely affect qual-
ity of life, including sleep disturbance, daytime somnolence,
and decreased work productivity,22 we sought to characterize

TABLE IV.
Concurrent Medication Use.

Discontinued a Baseline Medication Started a New Medication

Medication Class Using at Baseline N Discontinued Use N (%) Not Using at Baseline N Started Use N (%)

Saline (intranasal rinse) 39 4 (10.2%) 60 21 (35%)

Antihistamine (intranasal) 8 3 (37.5%) 92 3 (3%)

Antihistamine (oral) 33 6 (18.2%) 67 10 (14.9%)

Alpha-agonist (intranasal) 6 0 (0%) 94 5 (5.3%)

Alpha-agonist (oral) 8 1 (12.5%) 92 2 (2.2%)

Corticosteroid (intranasal) 40 17 (42.5%) 59 6 (10.2%)

Corticosteroid (oral) 5 1 (20.0%) 95 8 (8.4%)

Anticholinergic (intranasal) 0 0 (0%) 100 4 (4%)

Antileukotriene (oral) 15 1 (6.7%) 85 0 (0%)
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changes in disease-specific quality of life through the RQLQ-
validated outcome measure. The improvements in RQLQ
observed in this study are comparable to those previously
documented in patients undergoing vidian neurectomy.23

Despite the fact that improvement in RQLQ nasal subdomain
might have been expected, it is notable that the eye sub-
domain (along with every other RQLQ subdomain) also dem-
onstrated improvement after cryotherapy. Although not
readily explained, the improvement in eye symptoms associ-
ated with improvements in rhinitis may be attributable to
suppression of a common underlying inflammatory patho-
physiology. This phenomenon has been supported by other
studies; for example, a randomized double-blinded placebo-
controlled medication trial demonstrated significant improve-
ment in ocular symptoms of AR with use of only intranasal
fluticasone.24

Whereas the pilot study had fairly substantial drop-
out rates beyond 6 months postprocedure, the present
study was able to capture outcomes in 93.9% of the cohort
through 9 months postprocedure. rTNSS scores showed
that the full effect of symptom improvement was achieved
by 1 month postprocedure and that improvements after
cryoablation remained durable through 9 months.
Although these outcomes are still relatively short-term, it
is notable that surgical treatment by posterior nasal
neurectomy has demonstrated improvement of symptoms
for 3 years.25

The cryoablation procedure was generally well toler-
ated and able to be completed in 100% of patients, indicat-
ing its suitability for an office-based setting. The most
common side effect reported by patients was headache.
From our experience, patients most often describe this as
an “ice cream headache”, suggesting a transient temperature-
induced sphenopalatine neuralgia affecting a minority of
patients. There was a large discrepancy between the number
of investigators reporting pain as an adverse effect during the
study period (4 of 98, 4.1%) and the number of patients
endorsing headache when assessed in the retrospective sur-
vey (28 of 72 patients, 38.9%). This is likely due to the lack of
standardization of reporting periprocedural pain as an
adverse event during the study. Because the follow-up phone
questionnaire took place up to 22 months after the procedure,
the introduction of recall bias must also be considered. None-
theless, the risk of developing a headache immediately post-
procedure should certainly be disclosed when offering this
therapy to patients. Future studies with standardization
assessment of periprocedural pain are warranted to better
specify patient comfort with cryotherapy.

A recent systematic review identified 15 studies of
cryoablation in rhinitis12; however, the authors noted that
the majority of articles were published between 1977 and
1997, with the only study published in the last 5 years being
the pilot study for this device.5 Excluding the pilot study for
the Clarifix device, no prior studies have used a validated
symptom scoring system. The findings of our study using
the rTNSS are consistent with multiple prior studies dem-
onstrating that cryotherapy is effective in treating symp-
toms of rhinitis,4,21,25,26 with our symptom improvement
rate of 70.7% at 9 months postprocedure falling within the
previously reported ranges of 63% to 95.7%.12 When com-
pared to formal surgical treatments for rhinitis, office-based

cryoablation of the PNN appears to offer comparable rates
of improvement in symptoms while avoiding the risks asso-
ciated with surgery and general anesthesia. The improve-
ment rate seen in our cohort is comparable to the 57% to
78% improvement rate in patients treated with vidian
neurectomy,18,27 although the durability of improvement
beyond 9months remains to be seen.

This study has several limitations. Foremost, our study
lacked a control treatment arm. In addition, the study was
not blinded for either the provider or the patient, which may
have introduced bias from both parties when reporting out-
comes. Future randomized controlled studies, perhaps incor-
porating a sham treatment arm, would be helpful to further
validate the efficacy of PNN cryoablation. Additionally, the
inclusion criteria required that patients had failed 4 weeks
of INCS but did not explicitly require treatment failure with
ipratropium or other nonsteroidal medications. Although
many patients had tried other forms of medication in addi-
tion to INCS, we acknowledge the possibility that some
included study patients may still have benefited from other
classes of intranasal medications as an alternative to cryo-
surgical treatment. Furthermore, although there was signifi-
cant improvement in quality-of-life outcomes by RQLQ at
90 days, RQLQ scores were not tracked beyond this time-
point, thus limiting our ability to ascertain whether RQLQ
improvements remained durable in parallel with the
improved rTNSS scores noted beyond 90 days. Although it
may be reasonable to assume that disease-specific quality of
life correlates with rhinitis symptom metrics and thus would
remain improved at later time points, future studies would
benefit from tracking long-term quality-of-life outcomes in
addition to long-term symptom outcomes. We also acknowl-
edge that three patients were excluded during the study
period from subsequent outcome analysis upon resumption of
ipratropium use. Although excluded from the statistical ana-
lyses to avoid confounding effects of ipratropium use, these
patients may have represented additional treatment failures.
Despite the study’s limitations, its results suggest that
cryoablation is a safe, effective, and feasible treatment option
for medically refractory allergic and nonallergic rhinitis.

CONCLUSION
Cryoablation of the PNN for chronic rhinitis is safe,

can decrease nasal symptoms of rhinitis, and can improve
disease-specific quality of life.
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