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Abstract Medical treatment of chronic rhinitis is successful
in a majority of patients, but there is a still large population of
patients who fail medical therapy. Surgical treatment for pa-
tients with severe persistent allergic rhinitis is not a new
solution, but recent advancements in technology and surgical
technique have made surgery safer and more effective. There
is no gold standard of treatment in patients with refractory
rhinitis, and surgeons may select a variety of procedures and
techniques based on a patient’s anatomy, severity of disease,
and comorbidities. Unfortunately, there are currently few large
prospective, randomized controlled trials evaluating surgical
treatments, and no study to date has compared immunothera-
py to surgical intervention. Therefore, there is no hard and fast
rule as to when to pursue surgical intervention after initial
medical therapy has failed.

Keywords Inferior turbinate - Turbinoplasty - Vidian
neurectomy - Allergic rhinitis - Surgery - Refractory rhinitis -
Submucosal resection - Laser turbinoplasty - Microdebrider

Introduction

Chronic rhinitis is one of the most common reasons for
outpatient visits to primary care physicians, allergists, and
otolaryngologists. Allergic rhinitis is by far the most common
type of chronic rhinitis with vasomotor rhinitis, non-allergic
rhinitis, and atrophic rhinitis being less common etiologies.
Allergic rhinitis is one of the most common medical condi-
tions in the world with an estimated 600 million people
afflicted with the condition [1]. The main symptoms of
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chronic rhinitis are nasal obstruction, rhinorrhea, and sneez-
ing. Medical therapy consists of nasal saline rinses, oral anti-
histamines, intranasal steroids, intranasal antihistamines, leu-
kotriene inhibitors, and immunotherapy. Surgical intervention
is indicated if medical therapy fails to improve the patient’s
quality of life or if the treating physician feels surgical inter-
vention may significantly improve quality of life beyond what
medical therapy has been able to accomplish.

Nasal obstruction is the most common symptom that is
refractory to medical therapy, and it is also the symptom most
amenable to surgical intervention. Nasal obstruction is also the
symptom that most correlates with patient quality of life over
rhinorrhea and sneezing [2]. The vast majority of experience
with surgical treatment of rhinitis lies with allergic rhinitis
patients and the treatment of obstruction as a primary symp-
tom. However, rhinorrhea may also be addressed surgically
via neurectomy, but this technique is rarely performed and
only used in the most severe and refractory cases of vasomotor
rhinitis or in the most severe cases of allergic rhinitis. Surgical
treatment for vasomotor rhinitis and atrophic rhinitis is more
rare.

Inferior Turbinate Reduction Surgery

The internal nasal valve is the key regulator of nasal airflow
and is made up of the septum, the upper lateral cartilage, and
the inferior turbinate. In the absence of nasal trauma, the
inferior turbinate is the only structure that undergoes dynamic
changes in size. Enlargement of the inferior turbinate is the
main cause of nasal obstruction in patients with chronic aller-
gic rhinitis. The size of the inferior turbinate is affected by
both its underlying bony structure and the more variable soft
tissue covering. The turbinates are lined by pseudostratified
columnar epithelium and a submucosal lamina propia, which
supports the epithelial layer. The submucosal layer is the layer
responsible for the fluctuations in size of the inferior turbinate.
The submucosa contains mucous glands, vasculature, goblet
cells, parasympathetic nerve fibers, and inflammatory cells.
Ig-E mediated inflammation leads to engorgement of the
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turbinate vasculature and thickening of the mucosal lining,
especially the lamina propia [3]. Medical treatment of allergic
rhinitis with topical nasal steroid sprays is directed at the
mucosal lining of the inferior turbinate and results in de-
creased nasal resistance by reduction of the cross sectional
area of the inferior turbinate. Likewise, the majority of surgi-
cal interventions for treating nasal obstruction in allergic
rhinitis are directed at the inferior turbinate. A deviated sep-
tum is also capable of causing residual nasal obstruction in
patients with chronic rhinitis after medical treatment, and
septoplasty is often combined with the surgical treatment of
the inferior turbinates. However, since obstruction from the
septum is purely anatomic and structural, septoplasty is be-
yond the scope of this article. Table 1 lists significant papers
discussed in this review and includes the major findings of
each paper.

Inferior Turbinate Reduction Surgery

The most aggressive technique to increase nasal patency is
total resection of the inferior turbinate. However, total
turbinectomy is rarely performed in the setting of allergic
rhinitis because of the significant risk of debilitating postop-
erative atrophic rhinitis and empty nose syndrome. The most
conservative technique is lateral outfracture of the inferior
turbinate, which involves exerting lateral pressure on the
turbinate until a fracture is felt or heard. Visualization of an
improved nasal airway with a headlight or nasal endoscope is
also helpful in quantifying the degree of improvement. This
technique minimally disturbs the overlying mucosa and has
the least chance of resulting in empty nose syndrome.
Resulting increases in nasal patency appear to last at least
6 months after simple outfracture [4]. However, in most
circumstances of severe allergic rhinitis, outfracture may not
provide enough of a change in nasal cavity patency since this
procedure in isolation does not change the inferior turbinate’s
soft tissue mass and only alters the turbinate’s angle of attach-
ment to the lateral wall. Additional, newer techniques focus on
decreasing the inferior turbinate’s soft tissue element with
minimal disruption of the important mucosal surface.

Classic Submucosal Resection

The original technique for submucosal resection involves an
incision in the anterior head of the inferior turbinate, elevation
of'the overlying mucoperiosteum and resection of a significant
portion of the underlying bone of the inferior turbinate.
Portions of the inferolateral mucosa may be removed and
the medial mucosa draped back over the exposed bone. By
keeping the mucosa and submucosa intact, complications with
ciliary mucus transport, synechia, and crusting from bony
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exposure are minimized. Passali et al. compared the classic
submucosal resection technique with other methods of turbi-
nate reduction including total resection, cryosurgery, and laser
surgery [5]. Over a 4-year period, the authors compared nasal
patency, mucociliary clearance, IgA production, and compli-
cations. While total turbinectomy had the greatest increase in
nasal patency, it caused poor mucociliary clearance and had
the worst complications of hemorrhage. Submucosal resection
had lower incidence of bleeding complications and better
mucociliary clearance and IgA levels, although these findings
did not reach statistical significance. When combined with
lateral outfracture, there was no statistical difference between
turbinate resection and the submucosal resection group with
regards to rhinomanometry and acoustic rhinometry [5].

Laser Turbinoplasty

Lasers may be used to direct energy at the inferior turbinate’s
submucosal layer leading to vaporization of excess tissue in a
hemostatic fashion. Various lasers have been used to achieve
turbinate reduction, each with a different depth of penetration
and specific absorbing chromophore, including carbon diox-
ide (CO,), potassium-titanyl phosphate (KTP), neodymium-
yttrium aluminum garnet (Nd:YAG), argon, holium-yttrium
aluminum garnet (Ho:YAG), and diode lasers. Several studies
have investigated the efficacy of laser turbinoplasty in allergic
rhinitis patients. Takeno et al. studied the effects of CO, laser
turbinoplasty in a prospective cohort study, comparing 25
patients with perennial allergies to 26 patients with perennial
and seasonal allergies based on positive skin and RAST
testing [6]. They found improvements in nasal cavity volume
as well as symptoms of sneezing and rhinorrhea. However, the
increase in nasal cavity cross-sectional area was less pro-
nounced after 4 months in the perennial allergy group com-
pared to the perennial and seasonal allergy group (30.7 %
increase vs. 61.7 % increase, though p<0.01 for both groups).
Symptoms of sneezing and rhinorrhea were not as affected in
those patients with perennial and seasonal allergy [6]. In a
recent prospective cohort study using diode lasers, Caffier
et al. found lasting improvements in objective and subjective
measurements of nasal symptoms for up to 2 years after
surgery in a study population of 20 seasonal allergy and 20
perennial allergy patients [7]. They measured
rhinomanometry as well as symptom scores with regards to
nasal obstruction, rhinorrhea, sneezing, and itching.
Rhinomanometry at 150-Pa total nose inspiration revealed a
significant mean ventilation increase from 282+137 cm’/s to
496 1+40 cm’/s after 1 year and to 485+140 cm’/s after
2 years (p<0.0005). Seventy percent of seasonal allergy pa-
tients and 60 percent of perennial allergy patients no longer
took allergy medication 2 years post-surgery [7]. The diode
laser has the inherent advantages of portability and relatively



Page 3 of 11, 414

Curr Allergy Asthma Rep (2014) 14:414

OT0Y (z€0'0=d) dnoiS vy ur  (OTOY) sexeuuonsong)
Apueoyiusis pasea1odp AJuo 9100s 9J1T 3o Arend) [eLn [eorurd
SVA uononnsqo [eseu {(00'0=4) SIIANOUN[UOO0UIY pa[jonuos [10C
Apueoyudis dnoi3 vy ut ‘SVA woydwAs Keids [eseu ‘pazropuer ‘|o8uAIe[ounyI0}0
PIsea1odp AJUO OUE)SISAT [ESBU [BJ0], ‘AnpuoueWouIyy QUOSLIOUWIOW “SA V¥ vId 86 ‘oanoadsold AV oIy Ing ‘[e 19 ueyunn
(100> 11e)
syurod owm Je94-G pue YHuow-9
y1oq 1e pasoxduwr sakd Ayoy pue Apmys 110400 010C
‘asou Ayo)1 ‘FuIzoous ‘BoYLIOUIY [eUONBAISSqO 3Ing ooN peoH
uonoNIsqo [eseu jo swoydwAig SYA woydwAg QuUoN vId 101 ‘aanpadsonoy AV [ouSA1e[0)0 YOIy ‘Ur']
A103ms 101 18K B 2SN 1121}
paonpar syuaned Jo 9, G 1€ pue Apmys 110100 €102
“(610°0=d) A193Ins I01J€ oSN PIOIA)S SVA [BUONIBAIISQO ‘[08uAIR[OUIYI0}O) YOIy
Teseu paddos syuoned Jo o, 1°¢] ‘arreuuonsanb judneq QUON vId wi ‘9Anoadsonoy AN pue gv g ‘[e 10 uppnijes
sa1pnys asaiy) [eL1) PO[[ONU0D
u1 3uipu]q 40f paau pup aouvjioduil -oqaoeyd
SaIp.SUOWdP ‘SYA UONONISqO [eSeu ‘purg-ajqnop 1002
ur sa3ueyod JULOYIUSIS 9)eXSUOWOP SVA ‘pozrwiopuel eoude dog[s ‘odooso3uAre]
jou pIp Judned pue IoUIEXd papuIlg uonoNINsqo [eseN oqooeld 'sa VY vId w ‘aAn0adsoig 2ANNSqO ‘Te 30 [[omod
(10°0>d ‘U 66" TF09'TT "SA
s 06'SF09'$¢) dnois 1osey au ut
Aquo paseardur 1 1IN {(10°0>d) sdnoi3
[O13INS U2OM]IQ QOUIQIP JUBILIUTIS
ou jnq sdnoi3 yjoq ur paseardap
Apueoyusis douejsisax [eseu (1('0>d) (LLN) oum [eLn [eoruro
sdnoi3 [eor3ms usaMIOq OUISJIP jIsuen} ATerjrooonuu uone[qe Ppa[[onuod €002
JUROIIUSIS OU JnNq [0NUO0d 0} paredwiod ‘ANOWOUBWOUTYX Kouanbaxjorper ‘sa (V.1y) uonelqe pazrwopuel ‘odooso3uAre]
sdnoi3 yoq ur pasearodp swoydwAs ‘SYA woydwkg Ksejdourqiny 1ose ] Aouanbayorper gose| St ‘aAnoadsoig AN pue gv ‘Te 30 1odeg
(100°0>d) 1e0K 1 1& 78'C 01 88'8
IO} PAdNPaI $2109s J[eds Jojeue SVA 7102
[ensta ueaws {(100°0>d) 164 | 1e uonoNISqo [eseu Apms 110700 ‘[oSuAIejouryio}0
POSEaIOUI PAUTELIDL BAIR [EUOIOIS-SSOID) ‘AnouIoury1 onsnooy QUON Jose] 9 aAnoadsold AN oIy Ing '[e 19 1)
a3ueyo 1918213
Ajoaneror pey reruuazod 1nq (50°0>d)
BOULIOUIYI ‘3UIZJUS ‘UONONLSQO
[eseu jo swoydwAs ur syuowaAoxdur
jueoijiusis pey suonerndod yloq
(S0°0>d % L'19 'SA % L'0¢) dno1d
[eUOSEIS Ul JojeaId A[JuednyTusIs (SVA) o[eos Sofeue €00¢ ‘[03uhre]
Sem Jnq syuow 4 je sdnoid [ensia woydwAs [euoseas pue Apmys 110409 oury [030
)0q JOJ PIseaIou] BIR [BUONIIS-SSOID) ‘Anowouryl onsnooy  [eruuaiad 'sA [RIUURId] Jose] IS oAnoadsold AV uuy ‘e 30 oudyel
oz1s (ayep ‘woneorjqnd
an[eA-g ‘SINSY SQINSBIJA! dnoi3 Jojeredwo)  uonuoAiul [BIISING  o[dwreg uSisop Apmyg  uonendod Apmg ‘oypne) Apmg

SO[o1IE JUBIYIUSIS JO ISIT | JqEL

pringer

As



Curr Allergy Asthma Rep (2014) 14:414

414, Page 4 of 11

(sAep ¢z o3eI0AR) 9 88°TL
ur oKo A1p Arerodwo) (Surzoous

pue ‘3uryoy ‘edyLIOUIYI Ul sOFueYd
oneweIp d1ouw Y (50°0>d) SVA
ur syuowAoIdwr JuBdIUSIS pey
(dup esewmsod pue ‘uononnsqo
[eseu ‘uryoy asou ‘Furyoy 9L

‘Surzoaus ‘eoyurouryr) swoydwAs [y

(sAep g1 oFeroAr) oKo A1p
Arerodwoy pey syuaned Jo 9, 8°€7
{(9< SVA) A1981InS JO SINSa1 yim

paysnes a1om syuened Jo 9, 1716

Toye jou nq (50°'0>d)

189K 1 03 dn sown yodsuen
uLeyooes pasoxdurr yjoq sredk ¢
101¢ (S0°0>d) Anowouetwouryx

pue (1000°0>d) SVA Ut soueyd

paurejurewr dnoig 19pLIqapoIoI A[uQ

(50'0>9)

dnoi3 1opLIgapoIoI Ul 193399

os[e AndwouewouryI (o 0>d)

dnoi3 1opuqapoou ur 191399 sem

uonodNNSqo [eseu ul JuswaAodu

mq (500>d) sdnois yroq ur

paaoxdun erusodAy pue ‘ayoepeay
‘uononnsqo [eseu jo swojdwig

(100'0>4)

[0TUOD JOAO ATQWOUBWIOUIYI UT
JuawoAoxdur juedyrudis pey dnoid
A31ore [eruuarad Auo {(100°0>d)
21095 Ad02sOpUD UT QOUIPIP
JuedlIusIs {(100°0>d) uononnsqo
ur A[uo [01}UOO PUE UONE[qOI
U99M19q QOURIIYIP JUBDIJIUSIS

mq (100°0>¢) sdnoi3 yroq

ur pasoxdur (Surzosus ‘BOYLIOUTYI

‘Suryon ‘uononnsqo [eseu) SYA  Adodsopud ‘SyA woydwAg

dnoi3 .y
ur swoydwAs [eseu ur 1oy3y sem

93ueypd Jo 22139p Inq sdnoi3 yroq
ur AuedijIugIs paseaIoul SaI0os

SVA woydwAg

SVA woyduwikg

oum podsuen
uLIRydORS
‘ANOWOUBIOUTYX

‘SYA woydwAg

Answouewoury

21005 woydwAg

Anowouewiouryl ‘9109s

QUON, NAH vy
(NAF) Awoyoainau
QUON. uerpia ordoosopuy 63
Voo sA
TOPLIQIPOIIA VY “IOPHQIPOIIA 0cl
Voo sA
JOpUQIPOIN VI “IOPHGIPOIIA 89¢C

ABI9[[e [RUOSEIS

‘sA Teruuardd

“ouore Aderoyy
[eorpow "sA Aderotp

[OIpaW pue UOHE[GO) uone|qQo) 07

Apmys
[eUONBAISSqO
‘QAnpadsonoy vV

Apmys
[BUONBAIISQO

‘oanpadsonay (1) UV (L) MA

Apmys
pazrwopuex
‘QA1p0adso1g vV

Apmys 110100

aAnadsolg AN pue gv

[eL) [eoruI]d
Po[[ONU0d

‘paziiopueI-uou

‘aAnoadsorg v

110T “A8m[Y
[ouryy [ wy [eje ng

1moc
‘[oSuArejoury1o}0

oIy Ing ‘[e 10 99

600C
‘adooso3uAkreT Te 30 nIr|

010T 18
[0SuA1e[ouryio}0
BV e 10 1Sur)

0r1oc
‘A3orounyy e 10
ooursng 0ZuaryI(

AN[eA-J ‘SINSTY

SOINSBAIN

oz1s

dnoi3 Jojeredwo)  uonuoAoiul [eIISING  ojdureg

ugisop Apmys  uonendod Apmg

(91ep ‘uvoneorqnd
‘oyne) Apmg

(ponunuod) [ djqeL

pringer

Qs



Curr Allergy Asthma Rep (2014) 14:414

Page 5 of 11, 414

Table 1 (continued)

Results, P-value

Measures

Comparator group

Sample Surgical intervention

size

Study design

Study population

Study (author,

publication, date)

64.7 % of group 1 categorized

EVN (group 1) vs. Symptom VAS;

EVN, partial

236

AR Prospective, non-

Tan et al.

their symptoms as much improved

RQLQ

partial turbinectomy /

turbinectomy

randomized

at the end of the follow-up period,

septoplasty (group 2)
vs. medical therapy

(group 3)

controlled study

compared to 6.5 % of group 2, and
1.5 % of group 3; RQLQ and VAS

scores for group 1 were significantly
better than group 2 and control at
each time point up to 3 years

(p<0.001)

AR: Allergic rhinitis, NR: non-Allergic rhinitis, VR: vasomotor rhinitis

low cost. A Turkish group recently evaluated this technology
in an outpatient clinic setting in a prospective cohort study of
62 non-allergic rhinitis patients (negative skin prick and nor-
mal IgE level), and they demonstrated significant improve-
ments in objective measurements of nasal patency using
acoustic rhinometry as well as improved symptom scores
1 year after surgery without any major complications or need
for nasal packing. Cross-sectional measurements of the nasal
cavity correlating to the position of the anterior and posterior
inferior turbinate increased from 0.19 and 0.19 cm?” to 0.28
and 0.26 cm?, respectively, at 1 year post-surgery (p<0.001)
[8]; 85.4 % of patients reported improved nasal breathing
1 year after the procedure, and the duration of each procedure
only averaged 3 min per turbinate [8].

The drawback of laser turbinoplasty is the associated injury to
the mucosal lining. Cassano et al. compared endoscopic submu-
cosal resection to laser turbinoplasty with respect to nasal paten-
cy measured by rhinomanometry, mucociliary transport time,
and cytology in a randomized, blinded prospective study of 150
patients with nasal obstruction [9]. The study population was a
combination of allergic and non-allergic rhinitis patients; only 33
of the 150 patients had positive skin prick tests. On
rhinomanometry, a significant decrease in nasal resistance was
found at both the 1- and 3-month postoperative visits (p<0.01)
in both the laser and submucosal resection groups, and there
were no significant differences in nasal resistance between the
two intervention groups at either time point. They found that
laser turbinoplasty impaired mucociliary clearance and resulted
in an increase in altered ciliated cells in the mucosa (p<0.05). In
contrast, submucosal resection resulted in a reduction in goblet
cells in the submucosa and maintained the ciliated epithelial
layer (p<0.01) [9]. In a prospective, randomized controlled
clinical trial, Sapci et al. compared the effect of laser
turbinoplasty versus radiofrequency ablation (RFA), a mucosal
sparing technique, and found that both improved nasal obstruc-
tion but only laser therapy reduced mucociliary function [10].
Forty-five patients with nasal obstruction who failed nasal ste-
roid therapy were randomly assigned to the laser turbinoplasty
group, RFA group, or control group. Patients assigned to a
surgical group had one inferior turbinate treated with either laser
or RFA and the other inferior turbinate treated with partial
turbinectomy. Patient symptoms were assessed using a visual
analog scale, and at 12 weeks postoperative symptom scores for
nasal obstruction decreased from moderate-severe to light-
moderate in both groups (p<0.01) with no significant difference
between the two groups. Nasal resistance measured by
rhinomanometry also significantly decreased (1.26+0.66 Pa/
(ccm/s) to 0.40+0.01 Pa/(ccmy/s) in the laser group and 1.38+
0.99 Pa/(ccm/s) to 0.41+0.07 Pa/(cc/s) in the RFA group [10].
Mucociliary transport time (MTT) was measured using albumin
labeled with technetium 99 m. Only in the laser-treated inferior
turbinates was MTT significantly higher compared to the partial
turbinectomy-treated turbinates in the same patient population
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(25.60£5.90 min vs. 11.60+1.99 min; p<0.01; MTT for the
control group was 10.07 min [10].

Radiofrequency Ablation and Coblation

Radiofrequency ablation (RFA) is a frequently used tool in the
armamentarium of the otolaryngologist. When used in inferior
turbinate surgery, a probe is introduced into the submucosa of
the turbinate head, and low frequency energy is delivered to
the tissues, causing thermal injury. The submucosal tissue
damage eventually results in scarring and loss of tissue vol-
ume. A recent article by Kakarala et al. studied the histologic
changes that occur over time after RFA of the inferior turbi-
nate using a sheep model [11]. They compared multiple
radiofrequency devices (two monopolar and one bipolar) to
standard electrocautery over the course of 3 weeks and found
that all of the devices caused epithelial disruption but that the
radiofrequency devices had less permanent disruption than
standard electrocautery. The mechanism of tissue reduction
appeared to be destruction of submucosal glands and venous
sinusoids, which were replaced over time with fibrosis [11].

Hytonen et al. reviewed 35 articles on intranasal applications
of RFA [12]. Twenty-six articles were case series, nine were
randomized controlled studies, and only one was double-blinded
and placebo-controlled. Most articles reported subjective im-
provement in patient symptoms or subjective judgment of nasal
patency such as visual endoscopy scores [12]. However, the only
placebo-controlled trial demonstrated no statistically significant
improvement in objective findings [13]. One of the advantages
of RFA is that it can be performed in the clinic setting; many of
the studies reviewed by Hytonen et al. demonstrated the safety of
this technique and reported no major complications [12].

A recent study examining self-reported long-term results of
patients who had undergone RFA of the inferior turbinates in
an outpatient clinic setting under local anesthesia suggested
the technique may decrease nasal steroid spray use and im-
prove nasal obstructive symptoms [14¢]. The study was rela-
tively large with 142 patients and included only those patients
who had treatment at least 1 year prior to the study (presum-
ably allergic and non-allergic patients). Fifty-five percent of
patients had overall improvement in overall nasal obstruction,
with 61 % of patients having improvements in daytime symp-
toms and 52 % in nighttime symptoms; 13.1 % of patients
stopped nasal steroid use after surgery (p=0.019), and 31.5 %
of patients reduced their use; 64 % of patients polled said they
would recommend the procedure to another patient and would
be willing to undergo treatment again. However, 36 % of
patients answered negatively [14¢]. A similar retrospective
study that tracked patients with allergic rhinitis refractory to
medical therapy over a longer period of 5 years also found
significant improvements in subjective measures of nasal
obstruction, rhinorrhea, sneezing, itchy nose, and itchy eyes
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[15]. The study population included 101 patients with con-
firmed allergic rhinitis by RAST testing, and response rates
were 77.3 % and 60.5 % at 6-month and 5-year time periods,
respectively [15]. All symptoms were based on a standard 0 to
10 visual analog scale, and all symptoms (nasal obstruction
rhinorrhea, sneezing, itchy nose, and itchy eyes) improved at
both the 6-month and 5-year time points (p<0.01). However,
both of these studies lacked a control group and lacked objec-
tive measures of nasal patency.

A recent prospective, randomized controlled trial by
Gunhan et al. of 58 patients with skin prick test-confirmed
allergic rhinitis refractory to oral antihistamine compared treat-
ment with intranasal steroid (mometasone furoate) and radio-
frequency ablation [16°]. Anterior rhinomanometry, visual an-
alog scale, and rhinoconjunctivitis quality of life questionnaires
(RQLQ) were recorded at least 12 months post-treatment.
Anterior rhinomanometry measurements only significantly im-
proved in the RFA group [0.49+0.17 to 0.39+0.12 Pa/cm(3)/s
(p=0.42), and from 0.51£0.18 to 0.294+0.07 Pa/cm(3)/s (p=
0.003)]. Quality of life scores improved significantly in both
groups, but perception of nasal congestion improved more in
the RFA group measured by visual analog scale as did RQLQ
scores in nasal symptoms and sleep domains [16].

The Coblator radiofrequency device (Arthrocare Corp.)
directs radiofrequency energy through a conductive medium
of saline to create plasma, which disintegrates tissue on con-
tact, dissolving the molecular bonds within the tissue. The
advantage of coblation over conventional RFA is that
coblation works at relatively low temperatures (40 to 70 °C),
decreasing the potential for collateral thermal damage to the
mucosa. A fairly large (220 patient) prospective non-
randomized trial comparing coblation and medical therapy
to medical therapy alone in patients with skin test-positive
perennial and seasonal allergies found that patients who
underwent coblation had significantly greater improvements
in symptoms, endoscopy scores, and rhinomanometry mea-
surements than those patients who only had continuation of
nasal steroid and oral antihistamine therapy. Patients with
perennial allergies seemed to derive the most benefit from
combined surgical and medical treatment [17]. Coblation
technology is also amenable to use in the outpatient clinic
setting. Bhattacharyya et al. studied the safety and efficacy of
this technology in an outpatient clinic setting in 26 consecu-
tive patients and found statistically significant improvements
in the overall score and specific nasal score in the
Rhinosinusitis Symptom Inventory (RSI) at 3 and 6 months
post-procedure (p<0.01 for both time points) [18].

Microdebrider

Microdebrider-assisted turbinoplasty involves making a stab
incision in the anterior turbinate, and a pocket is elevated
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around the turbinate bone. The microdebrider is then inserted
into the turbinate, cutting and sucking away the submucosal
tissue in a controlled and precise manner. Chen et al. in a
randomized clinical trial compared microdebrider-assisted
turbinoplasty to traditional submucosal resection in a group
of 160 perennial allergy patients and determined that
microdebrider-assisted turbinoplasty had equal improvements
in objective and subjective measures including
rhinomanometry, visual analog scales, mucociliary transport,
and subjective complaints [19]. The effects were maintained
for the 3 years that patients were enrolled in the study in both
groups [19]. Unlike the laser or radiofrequency ablation, the
microdebrider does not have a hemostatic effect, and there is
the potential as in traditional submucosal resection for bleed-
ing. In a large prospective study of 268 patients comparing
microdebrider-assisted turbinoplasty and radiofrequency ab-
lation in patients with nasal obstruction (presumed allergic
and non-allergic rhinitis), Cingi et al. showed that patient
satisfaction and rhinomanometric measurements were signif-
icantly better in the microdebrider group [20]. However, the
rate of minor bleeding was increased in the microdebrider
group (7 patients vs. 2 patients) though this finding was not
found to be statistically significant. The patients who bled
after microdebrider-assisted turbinoplasty did require packing
with a hemostatic agent [20]. Microdebrider-assisted turbinate
reduction has been shown to have equal or greater success
compared to diode laser [21], radiofrequency ablation [22],
and coblation turbinoplasty [23]. A large prospective random-
ized trial comparing microdebrider-assisted turbinoplasty and
RFA demonstrated that microdebrider-assisted turbinoplasty
has longer lasting effects when compared with radiofrequency
ablation using a number of measures [22]. Liu et al. studied a
total of 120 patients with perennial allergies over a 3-year
interval and found that while both techniques improved symp-
tom scores, anterior rhinomanometry scores, and saccharin
transit times up to 2 years post-procedure, only those patients
who underwent microdebrider-assisted turbinoplasty main-
tained these improvements to 3 years post-procedure. On a
standard O to 10 visual analog scoring, 3-year post-nasal
obstruction was reduced from 8.68+1.05to 1.55+0.81, sneez-
ing from 6.15+1.02 to 1.88+1.06, rhinorrhea from 6.97+0.96
to 1.68+0.99, and snoring from 6.70+1.06 to 1.77+0.83. The
RFA group had returned to baseline symptom score levels.
Likewise, mean nasal resistance continued to be reduced by
half after 3 years (0.32+0.08 Pa/ml/s to 0.16+0.04 Pa/ml/s) in
patients who had microdebrider-assisted surgery, while the
RFA group returned to baseline nasal resistance [22]. In a
similar randomized prospective clinical trial comparing of
microdebrider and coblation turbinoplasty in patients with
nasal obstruction (presuming both allergic and non-allergic
rhinitis), Lee et al. found that both techniques yielded im-
provements in nasal patency at 2, 6, and 12 months using
acoustic rhinometry to measure cross-sectional area.

However, the microdebrider group showed significantly
better patency compared to the coblation group at 2 and
12 months [23].

Summary of Inferior Turbinate Surgery

Numerous techniques and technologies exist for reducing the
volume of the inferior turbinates, and there is no clear con-
sensus on which is the best method. Microdebrider, coblation,
and RFA are mucosal sparing, and all have been shown to be
effective at reducing turbinate volume and patient symptoms
of obstruction for upwards of 6 months [24, 25]. Each tech-
nique offers distinct advantages and disadvantages. RFA and
coblation technology is portable and hemostatic, allowing it to
be a safe technique for use on patients in the clinical setting
under local anesthesia. However, with both techniques there is
still transfer of heat energy to the surface, causing epithelial
damage and potential for mucociliary disturbance.
Microdebrider-assisted turbinoplasty has been shown in sev-
eral studies to be superior to RFA and coblation in terms of
extent and length of its efficacy. However, there is more
potential for bleeding when compared to the therapies that
deliver heat energy to the tissue.

Vidian Neurectomy

The work of Malcomson over half a century ago demonstrated
that overactive parasympathetic input resulted in vasomotor
rhinitis [26]. Subsequently, clinical data published by
Golding-Wood spurred the development of surgical proce-
dures to address intractable vasomotor rhinitis resistant to
conservative measures. Initial surgical attempts focused on
section of the greater superficial petrosal nerve, but the atten-
dant risk of facial palsy was unacceptably high. In 1961,
Golding-Wood introduced the transantral vidian neurectomy
[27]. This approach required resection of the anterior and
posterior walls of the maxillary sinus, placing the internal
maxillary artery, maxillary nerve, superior alveolar nerve,
and sphenopalatine ganglion at risk. Other approaches were
proposed the decade following Golding-Wood’s report, in-
cluding transeptal and transpalatal approaches. The multitude
of approaches proposed suggest that none offered an entirely
satisfactory outcome, likely due to the difficulties in nerve
identification without magnification, risk of significant com-
plications including palatal fistulas and damage to vision, and
troublesome bleeding within a small surgical field often filled
with a considerable amount of fat within the pterygopalatine
fossa that may obscure important structures. As a result, vidian
neurectomy fell out of favor for several decades. In the 1980s,
Krajina advocated a transnasal approach with the use of an
operating microscope and diathermy [28]. While this was a
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less invasive procedure with a lower complication rate, con-
cerns persisted regarding the ability to precisely treat the
vidian nerve in this manner. The introduction of endoscopes
and endoscopic techniques in the 1980s revolutionized the
management of diseases of the paranasal sinuses by allowing
markedly improved visualization and the ability to perform
precise dissection. Kamel and Zaher first reported an endo-
scopic approach to vidian neurectomy in 1991 [29], and
several other authors have subsequently reported their refine-
ments of the endoscopic approach. Endoscopic vidian
neurectomy (EVN) offers the advantages of precise identifi-
cation of the vidian nerve and canal largely due to improved
visualization.

The vidian nerve is formed by the junction of the greater
petrosal and deep petrosal nerves just anterior to the foramen
lacerum. The vidian nerve is housed within the vidian canal,
which courses along the floor of the sphenoid sinus anteriorly
to connect to the pterygopalatine fossa. This canal is 10-
18 mm in length, with a funnel that widens as it enters the
posterior wall of the pterygopalatine fossa. The parasympa-
thetic fibers synapse at the sphenopalatine ganglion and form
three branches that innervate the nasal mucosa, lacrimal gland,
and palate.

The palatovaginal canal is formed by the application of the
sphenoid process of the palatine bone to the vaginal process of
the sphenoid bone, and it transmits the pharyngeal nerve as it
travels from the pterygopalatine ganglion to the pharyngeal
orifice of the auditory tube [30]. The palatovaginal canal is
located just inferomedial to the vidian canal; the pharyngeal
nerve can potentially be mistaken for the vidian nerve without
adequate surgical exposure, resulting in a suboptimal result
from EVN.

Computed tomography (CT) of the paranasal sinuses
should be routinely obtained in patients being evaluated for
sinonasal surgery, including EVN. Yazar et al. reported that
the vidian canal was embedded inside the sphenoid corpus in
36 % of cases, partially protruded in 54 % of cases, and
connected to the bone with a stalk inside the sinus in 10 %
of cases [31]. Lee et al. classified the vidian canal into three
types based on CT findings: vidian canal completely within
the sphenoid sinus (type 1), vidian canal on the floor of the
sphenoid sinus or partially protruding into the sphenoid sinus
(type 2), and vidian canal completely embedded in the sphe-
noid corpus (type 3) [32].

The operative setup for EVN is identical to that of endo-
scopic sinus surgery. Surgery may be offered as a unilateral or
a bilateral procedure, with the bilateral procedure offering the
benefit of a single procedure but increasing the potential risk
of bilateral complications such as dry eye symptoms.
Intraoperative image guidance using the preoperative CT scan
is very useful to confirm identification of the vidian canal. A
wide sphenoidotomy is performed to allow visualization of
the bony landmarks within the sphenoid sinus. In patients with
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type 1 and type 2 vidian canals (where the vidian canal is
accessible as it courses through the sphenoid sinus), the paper-
thin wall of the vidian canal is fractured and the nerve severed
with a curved instrument or laser fiber.

In cases of a type 3 vidian canal completely encased within
the confines of the sphenoid bone, the vidian nerve can be
identified as it enters the posterior aspect of the
pterygopalatine fossa. Following sphenoidotomy, the sphe-
noid process of the palatine bone is removed to uncover the
medial portion of the pterygopalatine fossa. The periosteum is
incised, the fat of the pterygopalatine fossa is exposed and the
vidian nerve is dissected out of the fat and clearly visualized,
and the nerve is severed and cauterized. Alternatively, a ret-
rograde approach including a wide maxillary antrostomy,
identification of the sphenopalatine foramen, and dissection
posteriorly toward the posterior wall of the pterygopalatine
fossa may be performed to identify the vidian nerve.

Eye dryness is the most common complication following
EVN, affecting 12-30 % of patients. This is primarily due to
the loss of postganglionic secretomotor fibers innervating the
lacrimal gland. Transient cheek and palate numbness, nasal
crusting and nasal dryness are potential adverse effects after
endoscopic vidian neurectomy. Bleeding from the
sphenopalatine artery may result in postoperative epistaxis,
but adequate hemostasis is usually obtained at the time of
surgery.

Outcomes following endoscopic vidian neurectomy are
favorable for properly selected patients. Robinson and
Wormald [33] reported their early experience with 9 patients
who underwent 14 EVNs. They noted significant improve-
ments in rhinorrhea and nasal obstruction, but no significant
changes in sneezing or postnasal drip over an average follow-
up of 2 years. In their series, 35 % of patients complained of
mild occasional eye dryness, with one patient requiring inter-
mittent ongoing treatment.

Lee et al. [32] reported the outcomes of 178 EVNs per-
formed on 89 patients with intractable rhinorrhea. Seventy-
five patients had vasomotor rhinitis, and 14 patients had
allergic rhinitis. These patients were followed for an average
of 1.5 years after surgery. Over 90 % of their patients were
satisfied with the surgical results, with two patients undergo-
ing revision surgery due to relapse of symptoms. The inci-
dence of postoperative dry eyes was 23 % in this series.

Su et al. [34] reported the outcomes of 414 EVNs per-
formed on a total of 317 patients with refractory allergic
rhinitis. The approach was clinically successful in 90.3 % of
the entire cohort. The short-term surgical outcomes of 163
patients who underwent a total of 236 EVNs with at least
6 months of follow-up were analyzed (average of 23 months).
Immediate cessation of sneezing and rhinorrhea occurred
uniformly with significant improvement in rhinorrhea,
itching, sneezing, obstruction, and postnasal drip based on a
visual analogy scale. Three recurrences (1.27 %) were
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detected during the 1-2 years of follow-up. Dry eyes were
reported in a total of 172 surgical sides (72.9 %), but only 6
sides had persistent symptoms for >6 months requiring eye
drops (2.5 %). Palatal numbness occurred in 7 of 236 sides
(2.97 %) and resolved within an average of 13 days.

Tan et al. [35¢] reported their series of 236 patients with
moderate to severe persistent allergic rhinitis who were offered
one of three treatments: (1) bilateral EVN (n=93, 186 sides),
(2) partial inferior turbinectomy + septoplasty (n=51), and
conservative medical therapy consisting of nasal steroid sprays
and oral antihistamines (#=92). One hundred ninety-nine pa-
tients were followed for more than 3 years (including 85
patients who underwent bilateral EVN). Rhinoconjunctivitis
Quality of Life Questionnaire (RQLQ) and visual analog scale
(VAS) scores were significantly lower at 6 months, 1 year, and
3 years after undergoing bilateral EVN or septoplasty + partial
inferior turbinectomy, with the greatest improvement noted in
those undergoing EVN. RQLQ and VAS scores for patients
undergoing conservative therapy were unchanged over the
follow-up period. Subjectively, 64.7 % of patients undergoing
EVN categorized their symptoms as much improved at the end
of the follow-up period, compared to 6.5 % of patients under-
going septoplasty and/or turbinectomy, and 1.5 % of patients
treated conservatively. Overall, RQLQ and VAS scores were
significantly better than the septoplasty + partial inferior
turbinectomy group and the control group at every time point
up to 3 years (p<0.001).

Twenty-six of 85 patients (30.6 %) who underwent bilateral
EVN experienced temporary dry eye symptoms that resolved
within 1 month after treatment with eye drops. Seven patients
(8.2 %) reported that they had no tears while crying. Palate

Fig. 1 Flow chart of treatment
options in patients with severe
refractory rhinitis

numbness occurred in eight patients (9.4 %) and resolved
within the first postoperative year with no special treatment.
Thirteen patients (15.3 %) had mild nasal dryness.

In summary, EVN is a highly effective option for treatment
of recalcitrant vasomotor or allergic rhinitis. A thorough dis-
cussion of risks including dry eye symptoms and cheek and
palate numbness should be included in the process of in-
formed consent. More recent efforts by Bleier et al. [36] to
elucidate the intricacies of autonomic innervation to the nasal
mucosa have identified the presence of individual rami,
termed accessory posterolateral nerves, that project from the
pterygopalatine fossa directly into the nasal cavity and contain
approximately equal numbers of sympathetic and parasympa-
thetic fibers. These efforts hold potential for the development
of highly selective, lacrimal sparing procedures for the man-
agement of intractable rhinitis.

Conclusions

Surgical therapy for chronic rhinitis is indicated when medical
therapy is unable to provide the patient with adequate symp-
tom relief. Nasal obstruction is the symptom that is most
commonly refractory to medical treatment, and surgical treat-
ment usually involves volume reduction of the inferior turbi-
nate. This can be accomplished with a number of techniques,
and no single procedure has emerged as the gold standard.
Each has its own advantages and disadvantages, but certainly
the newer techniques of radiofrequency ablation, coblation,
and microdebrider provide a theoretical advantage of main-
taining the integrity of the mucosa. Unrelenting rhinorrhea
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may also negatively affect the chronic rhinitis patient’s quality
of life, and endoscopic vidian neurectomy is a viable option
for this population. Though a much less frequently utilized
technique than inferior turbinate reduction, EVN has been
proven to be safe and effective in patients whose rhinorrhea
is a primary and severe symptom. Recent studies have also
implied that experienced endoscopic surgeons should consid-
er its use in those patients with severe persistent allergic
rhinitis who fail septoplasty and turbinate reduction.
Figure 1 depicts a proposed flow chart of treatment options
for the surgeon to consider in this patient population.
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