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Background: Septoplasty andlor turbinate surgery are commonly used surgical techniques
for the treatment of mechanical nasal obstruction. The aim of this study was to define the
effectiveness of submucous resection of a hypertrophied turbinate together with simultaneous

Methods: Forty-two patients with septum deviation and compensatory contralateral inferior
turbinate hypertrophy were recruited in this study. The inferior turbinate hypertrophy was
diagnosed based on examination. The patients were randomly divided into two groups. In
group A, a submucous resection was performed to treat a hypertrophied inferior turbinate,
together with a septoplasty. In group B, only a septoplasty was performed. Acoustic rhinom-
etry and rhinomanometry tests were conducted for an objective evaluation of nasal patency.
A visual analog scale (VAS) was applied to the patients for the subjective evaluation of nasal

Results: The application of submucous resection intended to reduce a hypertrophied inferior
turbinate led to a distinctive increase in cross-sectional area of nasal patency; however, when
the two groups were compared, it was statistically significant only at the post-operative sixth
month. There was no difference between the results of rhinomanometry. The subjective symp-
tom scores were better in group A than in group B between the post-operative first to sixth

Conclusion: Submucous resection of a hypertrophied inferior turbinate is necessary for the
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INTRODUCTION

The most common reason for anatomic nasal stuffiness is
septum deviation (SD). While anatomic SD narrows one of the
nasal passages, compensatory inferior turbinate hypertrophy
(TH) in the wider passage results in a decrease in the cross-
sectional area of nasal patency (V. The clinical result of this
change, which is intended to ensure nasal passage turbulence,
is referred to as inferior TH 3. Accordingly, the presence of
inferior TH is established by a subjective evaluation method
(anterior rhinoscopy) ©.

Correction of a nasal deformity alone or its application
together with turbinate surgery on patients with complaints
of nasal obstruction is still under discussion and relies on
empirical criteria ®%. There are studies which support the
benefits of surgery on the turbinate together with a septo-
plasty; however, there are studies which state this surgical

procedure yields no contribution to ensure nasal patency.
Fairbanks and Klainer © claimed that compensatory inferior
TH does not spontaneously regress; rather, the nasal passage
with a hypertrophied inferior turbinate gets narrower when
the septum is brought to the midline. Relying on the results,
they claimed that it was necessary to correct a hypertrophied
inferior turbinate together with septum surgery. In the non-
randomized study of Hilberg ©, a septoplasty alone was
compared with an inferior turbinoplasty and concluded that
a contralateral turbinoplasty and septoplasty were successful
in ensuring nasal patency in 2/3 of the patients. On the con-
trary, Nunez and Bradley @ reported that surgery involving
compensatory contralateral inferior TH had no contribution
in avoiding unilateral SD.

The purpose of the current study was to define the effective-
ness of turbinate submucous resection on nasal obstruction

Footnote: This study was presented at the 4" National Rhinology Congress, 29 May—01 June 2008 in Antalya, Turkey.
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treatment that is applied for septoplasty and compensatory
contralateral inferior TH treatment through objective meas-
urements, as well as subjective evaluations.

PATIENTS AND METHODS

Patients

The study was initiated after written approval (publication
date / number: 06.04.2006/78) was obtained from the Board
of Clinical and Laboratory Research Ethics of the Faculty of
Medicine at Dokuz Eylul University.

A total of 108 patients who presented with nasal obstruction
with a hypertrophied inferior turbinate on the contralateral
side of the SD were recruited for the study. The diagnosis was
performed on the basis of anterior rhinoscopy and 0° rigid
endoscope findings. Forty one patients who had previous
nasal surgery, history of previous nasal medication, a history
of allergic rhinitis, or patients with nasal polyposis and/or neo-
plasia, which might cause nasal obstruction, were not included.
The patients who were selected, had not received any medical
treatment during the last four week before the surgery. They
neither received any medical treatment after the surgery.

Patients were randomly divided into two groups. In group A
(n = 34), patients underwent septoplasty with concomitant
submucous resection of the contralateral hypertrophied infe-
rior turbinate. In group B (n = 33), a septoplasty alone was
performed. All the surgeries were performed under remifen-
tanyl-propofol-based total intravenous anesthesia. The nasal
mucosal decongestion was provided by topical application
of 0.1% xylometazoline before the induction of anesthesia.
Eleven patients from Group A and 12 from group B were
excluded due to the changes in the addresses, noncompliance
for tests and noncompliance to the test schedules during the
postoperative follow up period. In addition; 2 patients from
Group A were excluded due to the occurrence of septal perfo-
ration.

Surgical technique

Each inferior turbinate on both sides was prepared for submu-
cosal reduction with a 10 ml submucasal injection of 1/200,000
adrenaline/1% lidocaine solution. Subsequent to the mucosal
vertical cut on the caudal end of the inferior turbinate, deco-
lation of the mucoperiosteum at both the medial and lateral
surfaces was accomplished. The submucosal resection was per-
formed with an Inferior Turbinate Blade (2.9 mm; Medtronic
Xomed Inc., Philedelphia, PA, USA) by using a Xomed Power
System 3000 microdebrider (Medtronic Xomed Inc.). The sub-
mucosal resection with the microdebrider targeted the bony
turbinate and the submucosal sinusoids as well. In group B,
the septoplasty was the only surgical intervention.

The same surgical technique was used by one surgeon (NOD)
for all patients. Starting with a standard hemitransfixation
incision for the septoplasty, a submucoperichondrial flap was
elevated and the cartilage causing the curvature and the bone
parts were corrected. The suturation of the hemitransfixation
incision was followed by anterior packing. The packs in each
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nasal airway were removed after 48 hours.

Objective nasal measurements

The patients were asked to rest in a sitting position in a silent,
air conditioned room. For an objective evaluation of nasal
patency, the nasal cavity minimal cross-sectional area (MCA)
and nasal airflow volumes (NAVs) were defined by applying
Rhinometrics SRE 2000 (Assens, Denmark), acoustic rhinom-
etry (AR), and rhinoanometry (RM) tests to the patients in the
pre-operative period. The same tests were repeated at the end
of the 1%, 37, and 6" post-operative months.

Visual analog scale

A visual analog scale (VAS) was applied to the patients in
the pre-operative period for the subjective evaluation of nasal
obstruction complaints. Patients were asked to score between
10 (total obstruction) and 0 (no obstruction). The post-oper-
ative long-term effect of the surgery on the subjective com-
plaints was evaluated by repeating the VAS in the post-opera-
tive 1%, 39, and 6™ months.

Statistical analysis

Non-parametric techniques (Wilcoxon test with two dependent
variables and the Mann-Whitney U test and one way-ANOVA
with two independent variables) were chosen for the statistical
analyses. All of the test results were transferred to SPSS, ver-
sion 11.0 (SPSS, Inc., Chicago, IL, USA) program for statisti-
cal analyses of the data.

RESULTS
In group A, there were 15 male and 6 female patients, with
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Figure 1. MCA values corresponding to both nasal passages in groups
A and B. (group A: septoplasty + submucous resection of the contral-
ateral hypertrophied inferior turbinate; group B: septoplasty).
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a mean age of 34.5 + 2.4 years (range, 18-60 years). These
patients had been treated with septoplasty and concomitant
submucosal resection of the contralateral hypertrophic inferior
turbinate. In group B, there were 17 male and 4 female patients
with a mean age of 27.3 £ 1.7 years (range, 19-47 years) who
were treated with septoplasty alone.

Assessment of the objective nasal airway

In group A, there was an increase in the mean MCA value of
the side with TH compared to the pre-operative value. The
difference was not statistically significant at the 1** month (p
= 0.113), whereas the difference at the 3" (p = 0.008) and 6"
month (p = 0.001) was statistically significant. On the side of
SD, a statistically significant increase was achieved in every
value at the post-operative 1*t (p = 0.008), 3" (p = 0.014), and
6" months (p = 0.001).

In group B, never a significant difference between any pre-
operative and post-operative values of the side with the TH
was observed. On the side with the SD; however, a statistically
significant increase was achieved in every value obtained at the
I*t (p = 0.008), 3" (p = 0.014), and 6™ (p = 0.001) post-opera-
tive months (Figure 1).

Figure 2 demonstrates that the mean NAV post-operative
values, obtained in both nasal passages at each interval, did
not show any statistically significant difference from the pre-
operative values for the two groups (p > 0.05).
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Figure 2. NAV values corresponding to both nasal passages in groups
A and B. (group A: septoplasty + submucous resection of the contral-
ateral hypertrophied inferior turbinate; group B: septoplasty).
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Figure 3. Mean visual analog scale (VAS) scores obtained before sur-
gery and at the 1, 3, and 6™ post-operative months for groups A and
B. (group A: septoplasty + submucous resection of the contralateral
hypertrophied inferior turbinate; group B: septoplasty).

The changes in MCA values of group A corresponding to the
side of the TH were statistically significantly different from
group B at the end of the 6™ post-operative month (p = 0.005).
When the airway volumes of the two groups were compared,
no statistically significant difference was found with respect to
the pre-operative values in either nasal passage at any time of
inspection (p > 0.05).

Assessment of data from the VAS

In group A, a marked amelioration of subjective symptoms was
noted at the end of the 1 post-operative month in compari-
son to the pre-operative VAS scores (p < 0.001). While it was
found that this amelioration extended to the 6" post-operative
month, a comparison of mean VAS scores showed that the
change between the 3 (p = 0.643) and 6" (p = 0.737) months
was not statistically significant different. In comparison to the
pre-operative records, an advancing amelioration of subjective
symptoms was detected at the end of the 1%, 3", and 6™ post-
operative months; although in group B no significant difference
was observed between the 1* (p = 0.088) and 3™ (p = 0.156)
months, the amelioration at the end of the 6™ post-operative
month was statistically significant (p < 0.001, Figure 3).

DISCUSSION

The most common and prominent constitutional etiology of
nasal congestion are mechanical obstructions due to SD and
hypertrophy of the contralateral inferior turbinate. The most
commonly applied surgical interventions against these two
forms of mechanical obstruction are septoplasty and surgery
involving the inferior turbinate 319,

Nasal obstruction due to SD requires surgical correction for
patient relief. Hypertrophy of the inferior turbinate is assessed
by subjective evaluation. Although septoplasty means correct-
ing the SD, the aim should target a proper and efficient nasal
airway. The assessment of a wider and efficient nasal air way
should contain objective measurements. AR and RM are the
most commonly utilized objective nasal airway tests for evalu-
ating patients suffering from nasal obstruction.

In this study, the objective assessment of the nasal airway on
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both sides (TH and SD) was provided by AR. On the side with
SD, there was a significant increase in both groups. The sep-
tum surgery resulted in an increase in nasal MCA values for
the SD sides. In group A, the statistically significant increase
was detected at the 3 and 6™ month; however, in group B
there was no difference at the 1%, 3", and 6" month. The dif-
ference between group A and B was statistically significant for
every measurement. The NAV did not reveal any difference
between and within the groups. The AR revealed a significant
increase in the SD side for both groups and the TH side for
group A. However, the increase in NAV was not statistically
significant. In light of these findings, application of submu-
cous resection to the turbinate was concluded to be effective in
reducing the MCA.

There are studies which support the efficacy of surgical inter-
ventions to the inferior turbinate accompanying septoplasty, as
well as others which assert that this practice does not improve
the nasal airway @39, Pirila and Tikanto studied 117 subjects
for effects of septoplasty on the unilateral and bilateral nasal
airways. Using AR, RM, and subjective evaluations, they
reported a suggestive increase in post-operative MCA and
NAYV values of the side of deviation, but a decrease in those of
the opposite side, which suggested them conclude that septo-
plasty might affect the opposite nasal valve negatively. When
subjective symptoms were evaluated; however, the patients were
found to have substantial relief from nasal obstruction 9.
Similarly, in the present study, despite the increase in post-
operative MCA values on the side of the SD, that such an
increase was not observed on the opposite side in the group
that underwent septoplasty only may have stemmed from the
negative change in the nasal valve zone. This is supported
further by the observation that for the group which received
turbinate surgery along with septoplasty, the MCA values
corresponding to the side opposite to the SD exhibited an
increase. This condition depends on the constricting operation
applied to the inferior turbinate on the side opposite to the SD,
because, as it is known, the turbinate caudal tip is the most
important component of the nasal valve zone, and although
septoplasty may exhibit a negative effect on the nasal valve
zone of the other side, this effect may be remedied by adding
an appropriate turbinate surgery to the septoplasty.

In a non-randomized clinical study on patients with SD,
Nunez and Bradley @ provided a comparison of their results
for two groups, one of which was treated with turbinectomy
for contralateral compensatory inferior TH and the other
group which did not undergo any surgical procedure on the
hypertrophic inferior turbinate, and concluded that in the
case of unilateral SD, a correction of contralateral compensa-
tory inferior TH did not provide additional short- or long-term
improvement of nasal obstruction. In their study @, the objec-
tive tests were conducted during the 6™ and 12" post-operative
weeks. Since similar monitoring time intervals yielded similar
results in the present study, it can be concluded that these
monitoring times might have failed to reveal the success of sur-
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gery. Some non-randomized clinical studies have displayed the
reoccurrence of nasal blockage in a dissimilar way in patients
who did not undergo contralateral turbinectomy surgery on
their inferior turbinates during septal surgery *2. Some stud-
ies have reported a pronounced correlation between subjective
symptoms and nasal obstruction parameters obtained using
AR or RM, while there are others which disclaim such a rela-
tionship (2.4,8,12—18)'

In accordance with our findings, the VAS scores for nasal
obstruction were consistent with the mean MCA values for
both groups in the present study. This significance was present
at the 6" post-operative month for group B, whereas it was sig-
nificant at the 1%, 3", and 6™ months for group A. This subjec-
tive evaluation is in agreement with the AR results. The VAS
revealed that the submucous resection of the inferior turbinate
resulted in a decrease in nasal obstruction.

Decrease in the VAS score differences between group A and B
through out the 6" month might be due to spontaneous recov-
ery of compensatory turbinate hypertrophy. On the other hand
turbinate surgery would be necessary to satisfy patients in the
short turn after surgery.

In a similar study, in which septoplasty alone was compared
with septoplasty accompanied with turbinate surgery, no dif-
ference was found between the two methods from the point
of subjective symptoms @. Grymer et al. @ also demonstrated
a similar relationship between MCA values and subjective
symptoms. Contrary to these observations, it was reported by
Hilberg et al. © that post-operative total MCA values obtained
by AR did not match the patients’ subjective values of nasal
air flow. It was also reported that a patient’s sense of nasal air
flow might not solely depend on the dimensions of the airway,
and that while evaluating the results of surgery, the patient’s
sense of nasal air flow was the most important parameter ©.

CONCLUSIONS

The submucous resection of a contralateral hypertrophic
inferior turbinate in SD surgery increased the nasal valve area
based on endoscopic measurements and increased the MCA
values during the 6 months of follow-up. The increase in NAV
was not statistically significant, but the subjective evaluation of
the patient supports the beneficial effect of turbinate surgery.
The submucous reduction in compensatory hypertrophy of the
inferior turbinate as an adjunct to septal correction improves
the short- and long-term results in improving airway patency.

REFERENCES

1. Akoglu E, Karazincir S, Balc1 A, et al. Evaluation of the turbinate
hypertrophy by computed tomography in patients wiht deviated
nasal septum. Otolaryngol Head Neck Surg. 2007; 136: 380-384.

2. Grymer LF, Illum P, Hilberg O. Septoplasty and compensatory
inferior turbinate hypertrophy: a randomized study evaluated by
acoustic rhinometry. J Laryngol Otol. 1993; 107: 413-417.

3. Nunez DA, Bradley PJ. A randomized clinical trial of turbinec-
tomy for compensatory turbinate hypertrophy in patients with
anterior septal deviations. Clin Otolaryngol. 2000; 25: 495-498.

4. Grymer LF, Hilberg O, Elbrond O, et al. Acoustic rhinometry:
evaluation of the nazal cavity with septal deviations, before and

01-03-2011 17:14:11



Resection of turbinates during seoptoplasty

after septoplasty. Laryngoscope 1989; 99: 1180-1187.

Fairbanks DNF, Kaliner M. Nonallergic rhinitis and infection.
In: Otolaryngology-head and neck surgery, volume 2. 3™ ed.
Cummings CW, Fredrickson JM, Hakler AL, et al (EDS). St.
Louis: Mosby, 1998; 910-920.

Hilberg O, Grymer LF, Pedersin OF. Turbinate hypertrophy
evaluation of the nasal cavity by acoustic rhinometry. Arch
Otolaryngol Head Neck Surg. 1990; 117: 284-289.

Passali D, Lauriello M, Anselmi M, et al. Treatment of hypertro-
phy of the inferior turbinate: long-term results in 382 patients ran-
domly assigned to teraphy. Ann Otol Rhinol Laryngol. 1999; 108:
569-575

Rohrich RJ, Krueger JK, Adams WP, et al. Rationale for submu-
cous resection of hypertrophied inferior turbinates in rhinoplasty:
an evaluation. Plast Reconstr Surg. 2001; 108: 536-546.

Waikuen H, Anthony PW, Yuen Tang KC, et al. Time course
in the relief of nasal blockage after septal and turbinate surgery.
Arch Otolaryngol Head Neck Surg. 2004; 130: 324-328.

. Dinis PB, Haider H. Septoplasty :Long-term evaluation of results.

Am J Otolaryngol. 2002; 23: 85-90.

. Jessen M, Ivarsson A, Malm L. Nasal airway resistance and symp-

toms after functional septoplasty: comparison of findings at 9
months and years. Clin Otolaryngol Allied Sci. 1989; 14: 231-234.

. Kim CS, Moon BK, Jung DH, et al. Correlation between nasal

obstruction symptoms and objective parameters of acoustic rhi-
nometry and rhinomanometry. Auris Nasus Larynx. 1998; 24:
45-48.

. Spila J, Suonpaa J. A prospective study using rhinomanometry

and patient clinical satisfaction to determine if objective measure-
ments of nasal airway resistance can improve the quality of septo-
plasty. Eur Arch Otorhinolaryngol. 1997; 254: 387-390.

. Panagou P, Loukides S, Tsipra S, et al. Evaluation of nasal pat-

ency: comparison of patient and clinician assessments with rhi-
nomanometry. Acta Otolaryngol. 1998; 118: 847-851.

9_009693_Devseren.indd 5

20.

57

. Clarke RW, Cook JA, Jones AS. The effect of nasal mucosal vaso-

construction on nasal airflow sensation. Clin Otolaryngol. 1995;
20: 72-73.

. Jones AS, Wildat DJ, Durham LM. Nasal airflow resistance and

sensation. J Laryngol Otol. 1989; 103: 909-911.

. Suzina AH, Hamzah M, Samsudin AR. Objective assessment of

nasal resistance in patients with nasal disease. J Laryngol Otol.
2003; 117: 609-613.

. Cole P, Chaban R, Natio K, et al. The obstructive nasal septum.

Effects of simulated deviations on nasal airflow resistance. Arch
Otolaryngol Head Neck Surg. 1988; 114: 410-412.

. Pirila T, Tikanto J. Unilateral and bilateral effects of nasal septum

surgery demonstrated with acoustic rhinometry, rhinomanometry
and subjective assessment. Am J Rhinol. 2001; 15: 127-133.
Martinez SA, Nissen AJ, Stock CR. Nasal turbinate resection for
relief of nasal obstruction. Laryngoscope 1983; 93: 871-875.

Nimet Ozalp Devseren

Dokuz Eylul University Faculty of Medicine
Department of Otorhinolaryngology
Inciralti, 35340

Izmir

Turkey

Tel: +90-232-412 3261

Fax: +90-232-412 3269

E-mail: nimetzalp@gmail.com
Cellular phone: +90-532-528 4679

01-03-2011 17:14:11





