N3 199IMNI 1915 D
Un o 2UUN b WHATMIBU - FUNAN bEEM

Original Arficle

Comparison of Four Office-based

Procedures in Treatment of Inferior

Turbinate Hypertrophy

Naruwat Kesornsukhon
Department of Otorhinolaryngology, Samut Sakhon Hospital, Thailand

Abstract

Key words:

A prospective clinical trial was carried out to compare the efficacy of submucosal non - temperatured
controlled radiofrequency tissue volume reduction (RFTVR), temperatue controlled radiofrequency
tissue volume reduction (TCRFTVR), submucosal resection with microdebrider (SMRM) and
carbondioxide (CO,) laser ablation in office - based treatment of chronic inferior turbinate hypertro-
phy. The study was done in Samut Sakhon Hospital between August 2004 and September 2008. In
all, 120 symptomatic inferior turbinate hypertrophy patients were enrolled, randomized, and sepa-
rated into 4 groups ( 30 for each groups ). All patients in each groups were operated in both sides of
inferior turbinate with the same instruments. Visual analogue scales (VASs), turbinate size, saccha-
rin transport time (STT) were used to evaluate and compare the result at pre-operative, 12th week
and 24th weeks post-operative periods. Significant improvement was achieved by VAS scores and
turbinate size for all procedures at both post-operative evaluation periods in comparison to pre-
operative finding, whereas there were no significantly different outcomes in comparison between
each techniques. However, the CO, laser impaired STT in comparison between pre-operative and
12th, 24th weeks post-operative conditions, but no significant changing was found for the residual
three submucosal procedures. The SMRM required more instruments and operation time than other
techniques. In this 24 weeks period study, RFTVR and TCRFTVR reportedly yielded identical
results of treatment to SMRM and CO, laser. The RFTVR procedure is cheaper and faster in opera-
tion than TCRFTVR whereas no different outcomes of treatment between both radiofrequency tech-
niques. The study suspected RFTVR is appropiate for office - based treatment of inferior turbinate
hypertrophy as it is easy to perform, less time consuming, with promising outcomes, yet without
admission requirement and harmful complications.

inferior turbinate hypertrophy, surgery, radiofrequency, microdebrider, CO, laser

Chronic nasal obstruction is one of the most com-
mon rhinologic problems and very frequent symptom

in daily medical practice in Thailand? especially

Introduction

in chemical industrial area like Samut Sakhon
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province.®* Hypertrophy of the inferior turbinates is
the frequent cause and may be related to allergy, non-

allergic rhinitis, and iatrogenic rhinopathy.®> Unfor-
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tunately, there is no official incidence report of infe-
rior turbinate hypertrophy in Thailand.”® Even though
medical treatments are frequently effective to restore
comfortable nasal breathing, nasal obstruction is some-
times slightly improved. Surgical reduction of infe-
rior turbinates can be proposed for treatment of medi-
cal refractory cases.*”

A number of surgical interventions with promis-
ing outcomes are available for treatment, including
cryosurgery, electrocautery, outfracture, total and par-
tial turbinectomy, turbinoploasty, submucosal resec-
tion, laser assisted turbinoplasty, radiofrequency
tissure ablation and submucosal resection with
microdebrider.*”

The variety of surgical techniques available in-
dicates the lack of consensus on the optimal surgical
technique.®” No technique is perfect and its effec-
tiveness depends on selection criteria. Moreover, each
is associated with known short - and long - term com-
plications such as pain, bleeding, mucociliary func-
tion impairment and atrophic rhinitis.®®

As many reports,*” the previous study in Samut
Sakhon Hospital about surgery of inferior turbinate
demonstrated the significant effect of selection crite-
ria of patients.®* Those with mucosal swelling whose
turbinate size reduced from topical decongestant ap-
plication demonstrated more chance of improvement
by using mucosal surgery such as radiofrequency.®*
The patient who didnot respond to decongestant test
may possibly have bony part of turbinate abnormality
such as air cell or bony hypertrophy and may need
investigation and power instrument for bone reduc-
tion surgery.®

Nasal mucociliary function, an important defense
mechanism that protect the respiratory system against
bacteria and other foreign particles is impaired in the
majority of surgical reductions of the inferior turbi-
nate.® A wider nasal cavity does not necessarily mean

that the nasal function is better.®* For these reasons

the goal of the surgical treatment of inferior turbinate
hypertrophy should be to diminish perceptive symp-
toms resulting from optimal volume reduction while
preserving mucociliary function.® As such, there are
still debates about the best choice of inferior turbinate
surgery.

The objective of this study was to compare four
effective mucosal sparing surgical instruments avail-
able in Samut Sakhon hospital for treatment of non-
allergic nasal obstruction from chronic inferior turbi-
nate hypertrophy : submucosal non - temperature - con-
trolled radiofrequency tissue volume reduction
(RFTVR)®@, temperatue-controlled radiofrequency tis-
sue volume reduction (TCRFTVR)??, submucosal
resection with microdebrider (SMRM)©®#) and
carbondioxide (CO,) laser ablation.® As a result, the
most appropiate for treatment in office -based setting
that is easy to perform, less time consuming, with
promising outcomes, yet without admission require-

ment and harmful complications is identified.

Methods

A prospective, randomized, clinical trial was car-
ried out between August 2004 and September 2008.
In all, 120 symptomatic non-allergic nasal obstruc-
tion patients with inferior turbinate hypertrophy re-
fractory to medical treatment in Samut Sakhon Hos-
pital were randomized and equally separated into four
groups (30 for each procedure). The age ranged from
15 to 60 years with the mean of 39.4, SD 6.7 years.
Patients, previously treated with antihistamines, de-
congestants, and nasal corticosteroids without any
success were enrolled. None of the patients had sci-
entific evidence of allergy demonstrated with nega-
tive results of skin prick test for specific aeroallergens.
Furthermore, all patients should have responded to
topical nasal vasoconstrictive agents, (decongestant
test - positive).

Patients with previous turbinate surgery, septal
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deformities, nasal polyps or tumor, nasal radiotherapy,
or recurrent sinusitis were excluded.

The size of inferior turbinates were graded at the
anterior end into 1-4, comparing to the nasal width at
nasal valve area (between septum and lateral nasal
wall).®*+19 A score of 1 represented 0-25 percent, 2
for 25-50 percent, 3 for 50-75 percent, 4 for 75-100
percent of occupation of the reference area.**!? Vi-
sual analogue scale (VAS), saccharine transport time
(STT) and complications were evaluated preopera-
tively, and postoperatively at 12th week, and 24th

week.

Surgical Procedure

Radiofrequency tissue volume reduction
(RFTVR and TCRFTVR)

A cotton pledget soaked with 2% xylocain was

placed in the anterior portion of the inferior turbinate

for 5 minutes, followed by the injection of 1ml. of

Table 1 Demographic data

2% xylocain without adrenaline solution in each tur-
binates to obtain local anesthetic effect. The tempera-
ture and power were set preoperatively to level 6, co-
agulation mode, 5 seconds for RFTVR and 75°C, 350
Joules respectively for TCRFTVR.?*!D The
radiofrequency energy was delivered via the Ellman®
for RFTVR and the Somnus® S1 radiofrequency gen-
erator for TCRFTVR was conveyed successively to
three different sites of each turbinate (to the upper and
lower area of the anterior portion and to the middle
portion). Nasal endoscope was not needed in all op-
erative steps.

Submucosal resection with microdebrider
(SMRM )

After the application of local anesthesia as de-
scribed in the RFTVR section, small incision was made
with a number 15 blade in the anterior aspect of the
inferior turbinate. A submucosal pocket was created

with sharp dissection on the medial surface of the bony

RFTVR TCRFTVR SMRM CO, laser

" 30 30 30 30
Age (year)*

Mean, SD 394, 6.7 38.9, 8.1 36.1, 7.5 38.1, 6.3

Range 15-60 17-58 18-56 15-58
Sex*

Male / Female 15/ 15 16/14 13/17 14/16
Inferior turbinate 14 grade 3 10 grade 3 12 grade 3 18 grade 3
Average Size 16 grade 4 20 grade 4 18 grade 4 12 grade 4
score* total 106 total 110 total 108 total 102

Model Ellman® Somnus® Medtronic® Lumenis®

Setting Coagulation 75°C, 350 J 3000-cps 30 Watts

Leve 16/5 sec. 3 sites /each 5-717
Superpulse
Operation time

Mean, SD (sec./side) 20, 3.2 65, 3.2 600, 145.1 70, 15.2

Instrument cost (bath) 120,000 600,000 900,000 2,800,000

Probe Cost (bath/case) 2,500 6,000 12,000 None disposable

*No statistically difference of age, sex, and pre-operative turbinate size between each groups by using t-test.

(p> 0.05)
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turbinate. The Medtronic® straight microdebrider with
4-mm tip and tricutting blade was applied through the
incision. Submucosal tissue was debrided at 3,000-
cycle per second oscillating mode.®*!¥ Hemostasis
was almost achieved with suction electrocautery. All
procedures were performed under nasal endoscope
guidance. The incision was not closed. Gel foam or
Ivalon® packing was used for 48 hours in case of mi-
nor bleeding.
CO, laser
After the application of local anesthesia as de-
scribed in the RFTVR procedures. The laser energy
was delivered via Lumenis®. The power were set at
30 Watts, superpulse, delivered via nasal probe kit.®
Symptom Evaluation
Each patient was informed to use a 10-cm
Visual analogue scale (VAS) to grade general nasal
obstruction preoperatively (day 0), at 12th week, and
24th week after surgery. A score of O represented no
obstruction and no episodes of nasal obstruction and
a score of 10 indicated a constant complete and unre-
mitting nasal obstruction.
Nasal Ciliary Function
Nasal ciliary function was evaluated preop-
eratively (day 0), at 12th week and 24th week after
surgery by the Saccharin-charcoal transport time
(STT). The test performed by depositing 15 mg of
saccharin mix with charcoal on the inferior turbinate.
Then patient was asked to swallow every 30 seconds;
immediately after the patients tasted the saccharin the
test was stopped and the transfer was confirmed by
direct viewing of the black color of charcoal on the
pharyngeal wall.®!¥ Time was measured in minutes
from beginning of saccharin deposit.
Data analysis and statistical test
Statistical analysis was performed by using
software package SPSS for window version 13.0. Data
of the inferior turbinates size, VASs of symptom, and

nasociliary function were shown as mean, SD. Paired

t -test was used to compare between preoperatively
and at 12th week, 24th week postoperatively within
each group. One - Way ANOVA test was used to com-
pare the outcomes between different groups of treat-
ment at the same evaluation periods.

A p - value less than 0.05 was considered to be

statistically significant.

Results

The demographic data of each group of all 120
patients were demonstrated in Table 1. There were 14
of grade 3 and 16 of grade 4 size of inferior turbinates
were enrolled in RFTVR group (total score 106), 10
of grade 3 and 20 of grade 4 size of inferior turbinates
for TCRFTVR group (total score 110), 12 of grade 3
and 18 of grade 4 for SMRM group (total score 108)
and 18 of grade 3 and 12 of grade 4 for CO, group
(total score 102). There were no statistically dif-
ferences of age, sex, and pre-operative turbinate size
between each group by using t-test (p> 0.05).

Subjective Change of Symptoms

The severity of nasal obstructions after
RFTVR and TCRFTVR began to lessen from the third
day after the treatment. Statistically significant im-
provements in the VAS scores was observed at 12th
week (p< 0.001) and persisted at 24th week postop-
eratively (p <0.001). In SMRM and CO, groups, the
subjective symptoms slightly worsened during the first
3 or 4 days and began to improve in the first postop-
erative week. Statistically significant improvements
in VAS scores were observed at 12th week (p< 0.001)
and persisted at 24th week postoperatively (p <0.001)
(Table 2). Treatments comparison by using ANOVA
test between four groups showed no significant dif-
ference in the measurements at 12th week and 24th

weeks postoperatively (p>0.05) (Fig. 1).

Inferior Turbinate Size

The total scores of inferior turbinate size at pre-
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Table 2 Outcomes of RFTVR, TCRFTVR, SMRM and CO, laser groups at pre-operatve and 12th, 24th weeks post-operative

in terms of nasal obstruction

Mean Visual Analog Scale (VASs) Score, SD

Preoperative 12 week 24 week
RFTVR 6.79, 1.78 2.50, 2.47%* 3.55, L.77*
TCRFTVR 6.19, 1.69 2.65, 2.08%* 3.65, 1.97*
SMRM 6.54, 1.89 278, 2.21% 3.78, 2.15%
CO, laser 6.25, 1.71 2.57, 2.10%* 3.48, 2.75%

*paired t-test, in comparison between pre-operative and 12th weeks, 24th weeks post-operative VASs within each group show signiticant differences

(p<.001)

10

O RFTVR

VASs
[

— O TCRFTVR
0 SMRM
O CO2

Pre- op 12th wk

24th wk

Fig. 1 Comparisons of mean VASs of the nasal obstructions at pre- and at 12-week, 24-week post- operative periods compared
between RFTVR, TCRFTVR, SMRM and CO, laser groups.

operative and 12 -week and 24 - week postoperative
periods were significantly reduced from 106 to 39
(67%), and 42 (60.37%) for RFTVR group, from 110
t0 42 (61.81% ),and 45 (59.1%) for TCRFTVR group,
from 108 to 45 (58.33%), and 48 (55.6%) for SMRM
group and from 102 to 38 (62.74%), and 44 (56.86%)
for CO, group. It showed a significant reduction
(p<0.001) of inferior turbinate size within any group
which correlated well to nasal obstruction VAS reduc-
tion at 12th week and 24th week. No significant

changes were obtained when a comparison was made

between 12th week and 24th week postoperatively
(Table 3). Treatments comparison between all groups
showed no significant differences in inferior turbinate
size score at 12th week and 24th weeks postopera-
tively by using ANOVA test (p >0.05) (Fig. 2).

Nasal Ciliary Function

The outcomes showed no significant variations
between those of STT at preoperative and 12th week,
24th week postoperative period (p <0.05) in RFTVR,
TCRFTVR, and SMRM group. The different out-

comes showed significant increase STT in CO, group
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Table 8 Outcomes of RFTVR, TCRFTVR, SMRM and CO, laser groups at pre-operatve and 12th, 24th weeks post-operative

in terms of total inferior turbinates size score.

Total inferior turbinate size score

Preoperative 12th week 24th week
RFTVR 106 39% 42%
TCRFTVR 110 42% 45%
SMRM 108 45% 48%
CO, laser 102 38* 44%

*paired t-test, in comparison between pre-operative and 12th weeks, 24th weeks post-operative scores within each group showed significant differences
(p<.001)

120

100 T

O rFTVR

80 1
O TCRFTVR

60 1+
O sMrm

40 T — —

O coz2

Inferior turbinate size score

Pre-op 12th week 24th week
Fig. 2 Inferior turbinates size score at pre- and at 12-week, 24-week post-operative periods were compared between RFTVR,
TCRFTVR, SMRM and CO, laser groups

Table 4 Outcomes of RFTVR, TCRFTVR, SMRM and CO, laser groups at pre-operatve and 12th, 24th weeks post-operative

in term of mean saccharin - charcoal transport time (STT).

STT Preoperative STT 12 week STT 24 week
. . p-value* . p-value*
(min) (min) (min)
RFTVR 10.10,1.50 10.40,1.70 0.12 11.35,1.78 0.12
TCRFTVR 10.20,1.80 12.10,1.74 0.11 11.85,1.22 0.15
SMRM 10.41,2.03 11.89,2.03 0.13 11.35,1.78 0.12
CO, laser 10.51,1.50 16.89,2.03 0.015 14.85,1.22 0.04

*paired t-test, in comparison between pre-operative and 12th weeks, 24th weeks post-operative within each group.

between preoperative and at 12th week (p-value by using ANOVA test (p< 0.05 at 12th week and at
0.015),24th week (p-value 0.04) postoperative (Table ~ 24th week). No difference was found in the other
4). groups (p> 0.05) (Fig. 3).

In comparison of STT between CO, group and
the others at 12th week and 24th week postoperative Complications

period, it resulted in statistically significant differences Most patients tolerated all types of procedures

860 Journal of Flealth Science 2010 Vol. 19 No. 6
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Pre-op 12th week

24th week

Fig. 3 The mean saccharin - charcoal transport time (STT) : comparison between RFTVR, TCRFTVR, SMRM and CO, laser

groups

well. In RFTVR and TCRFTVR group, no mucosal
erosion, bleeding, nor adherent crust formation was
observed. The most common complaints were pain
and nasal discharge immediately after the treatment,
which gradually decreased within 2-3 days.

In CO, group, there was minimal pain, crust for-
mation in initial two weeks. No major complication
was found.

In SMRM group, uncontrolled bleeding was ob-
served during the operation and electrocautery was
performed in five patients under endoscopic guidance.
Mucosal tears were common in 14 (46.7%) of the 30
patients, but there was no loss of mucosa. Synechia
was observed in four (13.4%) patients, all from mu-
cosal tears group. Minor bleeding in early postopera-
tive period was seen in two (6.7%) patients and man-
aged with gel foam or ivalon® packing for 1 day. The
data showed SMRM was more complicated surgery
process and resulted in minor complications. No sig-
nificant variations between the major complication
rates of each procedure (p > 0.05) were reported.

In conclusion, there were minimal major com-
plications by using all kinds of instrument but SMRM
encountered more minor complications such as bleed-

ing, mucosal tear and synechia.

Discussion

Hypertrophy of the inferior turbinates is the fre-

quent causes of chronic nasal obstruction. Surgery
may become necessary in some patients refractory to
medical treatment. Not only the variety of surgical
techniques and instruments available indicates the lack
of consensus on the optimal technique®” but also the
comfortable and instrument available in different hos-
pitals. The objective of this study was to compare
four effective mucosal sparing surgical techniques in
treatment of non-allergic nasal obstruction from
chronic inferior turbinate hypertrophy : RFTVR®),
TCRFTVR®®, SMRM®® and CO, laser ablation.®

The goal of the surgical treatment of inferior tur-
binate hypertrophy should be to diminish perceptive
symptoms resulting from optimal volume reduction
while preserving mucociliary function.®) The results
of this study demonstrated significant improvements
of VAS scores (p<0.001) and turbinate size (p<0.001)
at 12th week, 24th week postoperative period by us-
ing all kinds of surgical instruments (Table 2,3). The
outcomes are comparable to other previous studies on
outcomes of each equipments®?!"13 and demon-
strated promising results of all these treatments. The
previous three studies in Samut Sakhon Hospital®*
about surgical treatment of inferior turbinate hyper-
trophy also demonstrated significant improvements re-
sulted from using TCRFTVR®*, RFTVR® and
SMRM®,

A wider nasal cavity does not necessarily mean
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that the nasal function is improved.®? Nasal muco-
ciliary function, an important defense mechanism that
protects the respiratory system against bacteria and
other foreign particles was evaluated in this study by
using STT.® As also shown in other previous stud-
ies® 1D the STT similarly showed no significant post-
treatment differences in comparison between pre and
post- operative periods of three submucosal methods
(Table 4) and withouth significant differences between
each other (Fig 3). In contrast, the CO, laser im-
paired STT more than other methods (p 0.015 at 12 th
week, p 0.04 at 24th week) as demonstrated in table 4
with significant difference impairments in compari-
son to other three methods (p < 0.05). These STT
impairments resulting from mucosal scar from laser
ablation disturb mucociliary clearance.®*® Based on
this impairment result, although using less harmful in-
struments as the CO, laser, the mucosal ablation op-
erations that causing scar may not be the first choice
of treatment of nasal mucosal hypertrophy. SMRM
needs more operation time, endoscope assistance, and
electrocautery (Table 1). In that connection, it dic-
tates the need of an operation room other than OPD.
There are some studies demonstrated less long term
recurrence of nasal obstruction by using SMRM than
RFTVR and TCRFTVR“!? yet unable to be demon-
strated within the 24th week follow up in this study
(Fig. 1,2). The researcher suspected RFTVR and
TCRFTVR are 10-30 times less time consuming than
SMRM (Table 1); identical results in objective and
subjective parameters were observed from both tech-
niques. RFTVR is three times less time consuming
operated than TCRFTVR (p<0.05) with identical im-
proving result in comparison to pre-opeative finding
(p<0.001) (Table 1).

Consequently, RFTVR emerges as the most
appropiate for treatment in an office -based setting that
dictates simplicity, less time consuming, promising

outcomes, no hospital admission requirement and no

harmful complications.

Conclusion

From this study, all four instruments can be used
in treatment of nasal obstruction from inferior turbi-
nate hypertrophy with promising results and may have
difference outcomes in some aspects. Three submu-
cosal techniques causing less impairments of
mucociliary transportation than mucosal ablation sur-
gery. SMRM needs more operation time and instru-
ments than the others. The 24th week follow up in
this study could not demonstrate less long term recur-
rence of nasal obstruction by using SMRM than
RFTVR and TCRFTVR“*!?. The author recommend
RFTVR to be considered as first initial office - based
procedure in treatment for inferior turbinate hypertro-
phy with identical results to the other three procedures
as well as cost effectiveness, limited operation time

without serious complications.
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