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            Abstract

            
               
Introduction: Turbinoplasty is a procedure that aims to reduce the size of the inferior turbinate through exuberant bone removal with high
                  mucosal preservation. The procedure is recommended for patients with or without allergic rhinitis and those showing irreversible
                  hypertrophy of inferior turbinates.
               

               Objective: To evaluate the efficacy of inferior turbinoplasty for obstructive and non-obstructive symptoms in patients with or without
                  allergic rhinitis.
               

               Materials and Methods: Prospective study with 57 patients who underwent inferior turbinoplasty. They were evaluated for nasal obstruction, snoring,
                  facial pressure, smell alterations, sneezing, nasal itching and runny nose symptoms, surgery time, and intraoperative bleeding.
                  The last evaluation took place three months after surgery.
               

               Results: Thirty-nine patients with allergic rhinitis and 18 without it were assessed. Ninety days after surgery, 94.7% of patients
                  showed breathing improvement; 89.5% showed moderate or complete improvement in snoring; all patients showed smell improvement;
                  95.5% experienced complete facial pressure improvement; and 89.7% showed moderate to complete improvement in nasal itching
                  and runny nose symptoms, as well as in sneezing.
               

               Conclusion: The efficacy of inferior turbinoplasty was confirmed not only for obstructive symptoms, but also for non-obstructive symptoms
                  in patients with and without allergic rhinitis.
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               Introduction

            Nasal obstruction affects approximately 25% of the population. 1 It is a symptom that can affect people of all ages and ethnicities. It has some degree of morbidity, which varies with the
               severity and cause of nasal obstruction. The main causes are: septal deviation, inferior and medial turbinate hypertrophy,
               nasal polyps, and pharyngeal tonsil hypertrophy.1 Of all of these alterations, inferior turbinate hypertrophy is the most
               common cause of nasal obstruction. 2 The leading causes of inferior turbinate hypertrophy are allergic rhinitis, vasomotor rhinitis, and septal deviation (compensatory
               hypertrophy). 3 Bilateral nasal obstruction usually occurs with mucosal disease. When associated with watery rhinorrhea, sneezing, and nasal
               itching, it is characteristic of nasal mucosa inflammatory edema, especially of allergic nature. 4

            Rhinitis is inflammation of the nasal mucosal lining, characterized by the presence of one or more symptoms: nasal congestion,
               rhinorrhea, sneezing, itching, and hyposmia. 5 Nasal obstruction is one of the most inconvenient symptoms for the patient. 4 The diagnosis of allergic rhinitis includes personal and family history of atopy, physical examination, and complementary
               exams. The diagnosis is essentially clinical, taking into account the association of the several symptoms. 5 The most important complementary exams in the diagnosis of allergic rhinitis, for both specificity and sensitivity, are immediate
               hypersensitivity skin prick test (SPT) using the puncture technique and evaluation of serum levels of allergen-specific IgE.5

            The determination of specific IgE in vitro may be accomplished by several enzyme immunoassay methods, and more recently, by
               immunofluorescence. Specific IgE assay in vitro for individual allergens, when performed with standardized antigens and adequate
               technique, has operational characteristics (sensitivity and specificity) that are similar to those of the skin prick test:
               sensitivity of 89% and specificity of 91%.5 Treatment includes both non-pharmacological - environmental control - and pharmacological measures. The latter are based
               on antihistamines, decongestants, topical and systemic corticoids, and other medications such as ipratropium bromide, chromoglycate
               disodium, and anti-leukotrienes.
            

            Immunotherapy and the use of saline solution for nasal irrigation are other choices. Modern pharmacology offers many options
               for clinical treatment of inferior turbinate hypertrophy, whatever the source is. However, although still a controversial
               issue, most authors agree that when clinical treatment is not sufficient to provide adequate nasal airways, surgical treatment
               should be indicated. 6, 7

            Surgical treatment of allergic rhinitis refractory to clinical treatment is directed to the inferior turbinates and aims to
               increase the nasal cavity without altering nasal physiology. 5 The search for effective nasal turbinate treatment has stimulated the surgical skill of rhinologists for over 100 years.
               8

            Surgical procedures that aim to reduce mucosal or bony hypertrophy of the inferior nasal turbinate, or both, include: corticosteroid
               infiltration, lateral dislocation of the nasal turbinate, partial turbinectomy, lower turbinoplasty, cryosurgery, laser vaporization,
               and radiofrequency. Turbinoplasty is a procedure aimed at reducing the size of the inferior turbinate through exuberant bone
               removal and meatal surface removal with greater mucosal preservation. It allows reduction of the turbinate volume, while maintaining
               the physiological functions of the mucosa. 4 It is performed through an incision along the border of the turbinates, detachment and exposure of the bone surface, followed
               by bone and redundant mucosa removal, covering the remaining bone with the excess mucosa. 4 Nasal turbinate surgery is one of the most frequently performed procedures in otorhinolaryngologists' daily practice, recognized
               as an effective treatment for nasal obstruction secondary to hypertrophic rhinitis. 9

            There are several studies in the literature that assessed the improvement in nasal obstruction after the inferior turbinate
               operation. However, the literature is poor in assessing the impact of turbinate surgery on symptoms such as rhinorrhea, sneezing,
               and nasal itching. 10, 11 It is also poor in assessing symptoms such as anosmia, snoring, and headache. 
            

         

         
               
               Aim
               
            

            The aim of this study is to assess the efficacy of inferior turbinoplasty surgery on obstructive and non-obstructive symptoms
               in patients with and without allergic rhinitis.
            

         

         
               Materials and Methods

            This longitudinal contemporary cohort study involved 57 patients treated on an outpatient basis, prospectively evaluated and
               submitted to inferior turbinoplasty surgery from may 2017 to april 2019, all performed in the saraswathi institute of medical
               sciences, hapur, U.P. All patients had inferior turbinate hypertrophy and nasal obstruction refractory to medical treatment
               with at least two months of topical nasal corticosteroid and systemic antihistamine use, and no other nasal conditions, such
               as septal deviation, middle concha bullosa, or hypertrophic middle turbinate.
            

            Patients were divided into two groups: group I - patients with nasal obstruction and symptoms of rhinorrhea, sneezing, and
               itchy nose - were considered as having allergic rhinitis; and group II - patients with nasal obstruction without the other
               described symptoms - were considered without allergic rhinitis.
            

            All patients were operated on by the same surgeon, under local anaesthesia or general anaesthesia depending upon patient.

            The following inclusion criteria were used: patients with chronic nasal obstruction, without improvement after standard medications
               (systemic and topical corticosteroids and systemic antihistamines) for at least two months; aged between 14 and 70 years;
               willing to participate in the study and to answer the protocol questions; available to return for reassessment seven, 30,
               and 90 days after surgery; patients with irreversible hypertrophy of the inferior turbinate; patients divided into groups
               with and without allergic rhinitis, based on the symptoms of itching, sneezing and rhinorrhea, in addition to nasal obstruction.
            

            Patients with any significant anatomical alterations (apart from inferior turbinate hypertrophy) that generated nasal obstruction
               (septal deviation, middle concha bullosa, nasal valve alterations, nasal tumors of any nasal-sinus origin, retro-nasal or
               paranasal masses, choanal imperforation, septal perforation, uncinate process abnormalities, nasal polyps, adenoid hypertrophy);
               those who showed improvement after clinical treatment; pregnant women; those who could not undergo the turbinoplasty due to
               clinical status; and those not willing to participate and answer the protocol questions were excluded.
            

            The turbinoplasty surgery technique consisted of the following: incision in the center of the inferior turbinate in its horizontal
               extension (Figure  1); detachment of the entire mucosa above the incision, creating a mucosal flap; next, the turbinate was incised in the anterior-posterior
               direction using turbinectomy scissors and then one of the scissors blades was directed to the mucosa detached from the bone
               in the upper part of the turbinate, while the other was directed to the inferior meatus (Figure  2), thereby removing most of the bone and all its lateral mucosa; the medial mucosa was removed only below the incision, as
               the mucosa above was used to cover the bony remnant, thereby removing 50% of the medial mucosa (septal surface), 100% of the
               lateral mucosa (meatal surface), and 70% of the bony turbinate (Figure  3). Subsequently, the bone spicules were removed with a chisel to reduce the bulging of the remaining turbinate (Figure  4), and then electrocautery was used to cauterize occasional bleeding spots.
            

            
                  
                  Figure 1

                   Incision line on the inferior turbinate (endoscopic view).
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/6937b73f-1f39-40f1-bdb9-cd975d753cd2image1.png]

            
                  
                  Figure 2

                   Direction of the turbinectomy scissors blades. 
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                  Figure 3

                   Removal of resected turbinate. 
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                  Figure 4

                   Removal of bony spicule using a chisel. 
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            Statistical analysis of pre-, trans- and postoperative parameters was carried out, comparing the differences between groups
               I and II. The significance level was set at p < 0.05, using the chi-squared and Fisher's exact tests.
            

         

         
               Results

            A total of 57 patients were included in this study, of whom 39 were diagnosed with allergic rhinitis (group I) and 18 without
               allergic rhinitis (group II). Preoperative data are shown in Table  1 . The sample included 30 male individuals, 20 in group I and ten in group II; and 27 females, with 19 in group I and 8 in
               group II.
            

            
                  
                  Table 1

                   Preoperative parameters. 
                  

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            Nasal obstruction

                           
                        
                        	
                              
                           
                            Snoring

                           
                        
                        	
                              
                           
                            Facial pressure

                           
                        
                        	
                              
                           
                            Olfaction alterations

                           
                        
                        	
                              
                           
                            IgE

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            Moderate

                           
                        
                        	
                              
                           
                            Severe

                           
                        
                        	
                              
                           
                            Present

                           
                        
                        	
                              
                           
                            Absent

                           
                        
                        	
                              
                           
                            Present

                           
                        
                        	
                              
                           
                            Absent

                           
                        
                        	
                              
                           
                            Present

                           
                        
                        	
                              
                           
                            Absent

                           
                        
                        	
                              
                           
                            Positive

                           
                        
                        	
                              
                           
                            Negative

                           
                        
                     

                     
                           	
                              
                           
                            With allergic rhinitis

                           
                        
                     

                     
                           	
                              
                           
                            n

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            19

                           
                        
                        	
                              
                           
                            24

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            29

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            23

                           
                        
                        	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            26

                           
                        
                        	
                              
                           
                            29

                           
                        
                        	
                              
                           
                            10

                           
                        
                     

                     
                           	
                              
                           
                            %

                           
                        
                        	
                              
                           
                            51.3

                           
                        
                        	
                              
                           
                            48.7

                           
                        
                        	
                              
                           
                            61.5

                           
                        
                        	
                              
                           
                            38.5

                           
                        
                        	
                              
                           
                            74.4

                           
                        
                        	
                              
                           
                            25.6

                           
                        
                        	
                              
                           
                            41.0

                           
                        
                        	
                              
                           
                            59.0

                           
                        
                        	
                              
                           
                            33.3

                           
                        
                        	
                              
                           
                            66.7

                           
                        
                        	
                              
                           
                            74.4

                           
                        
                        	
                              
                           
                            25.6

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Without allergic rhinitis

                           
                        
                     

                     
                           	
                              
                           
                            n

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            16

                           
                        
                     

                     
                           	
                              
                           
                            %

                           
                        
                        	
                              
                           
                            55.6

                           
                        
                        	
                              
                           
                            44.4

                           
                        
                        	
                              
                           
                            77.8

                           
                        
                        	
                              
                           
                            22.2

                           
                        
                        	
                              
                           
                            50%

                           
                        
                        	
                              
                           
                            50%

                           
                        
                        	
                              
                           
                            33.3

                           
                        
                        	
                              
                           
                            66.7

                           
                        
                        	
                              
                           
                            11.1

                           
                        
                        	
                              
                           
                            88.9

                           
                        
                        	
                              
                           
                            11.1

                           
                        
                        	
                              
                           
                            88.9

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            30

                           
                        
                        	
                              
                           
                            27

                           
                        
                        	
                              
                           
                            38

                           
                        
                        	
                              
                           
                            19

                           
                        
                        	
                              
                           
                            38

                           
                        
                        	
                              
                           
                            19

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            42

                           
                        
                        	
                              
                           
                            31

                           
                        
                        	
                              
                           
                            26

                           
                        
                     

                     
                           	
                              
                           
                            p-Value

                           
                        
                        	
                              
                           
                            0.764

                           
                        
                        	
                              
                           
                            0.227

                           
                        
                        	
                              
                           
                            0.070

                           
                        
                        	
                              
                           
                            0.579

                           
                        
                        	
                              
                           
                            0.077

                           
                        
                        	
                              
                           
                            <0.001

                           
                        
                     

                  
               

            

            Age ranged from 14 to 70 years, and there were no statistically significant differences between patients with and without
               allergic rhinitis (p = 0.642).
            

            Nasal obstruction intensity was evaluated in both groups. Most of the patients had moderate to severe complaints in the groups,
               with no statistically significant differences between them.
            

            As for the presence of preoperative snoring, it was found that most of group I patients snored (29 [74.4%]), whereas nine
               patients in group II (50%) snored, with no statistically significant differences (p = 0.07).
            

            Regarding the presence of facial pressure, 22 patients had the symptom, 16 in group I (41%) and six in group II (33.3%). These
               numbers did not show statistically significant differences.
            

            The presence of smell alterations was also assessed. Most patients with anosmia/hyposmia (13) were from group I. Only two
               patients in group II had this alteration. However, these results showed no statistically significant differences.
            

            All patients were assessed postoperatively on days seven, 30, and 90.

            On the seventh day after the surgery, patients were assessed in relation to breathing. There were no statistically significant
               differences between groups (p = 0.079). The prevalence was higher at grades II, III, and IV (Figure  5). Improvement was not expected in all patients at this phase, due to swelling and presence of crusts, but many patients already
               mentioned improvement.
            

            
                  
                  Figure 5

                   Degree of breathing improvement - seventh day postoperatively. 
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            On the 30th day after surgery, the degree of improvement in breathing was evaluated again and there were still no statistically
               significant differences between groups (p = 0.271), as shown in Figure  6. Most patients reported improvements at grades IV and V.
            

            
                  
                  Figure 6

                   Degree of breathing improvement - 30th day postoperatively.
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            On the 90th day, the degree of improvement in breathing was reassessed (Figure  7). This evaluation showed considerable improvement of results, as usually there are no more crusts and edema. 12 There were no statistically significant differences between the groups (p = 0.808).
            

            
                  
                  Figure 7

                   Degree of breathing improvement - 90th day postoperatively. 
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            Regarding the improvement in the smell alteration symptom, all patients showed improvement after the operation. Only two patients
               in group I showed mild improvement, whereas all others achieved complete improvement (Figure  8). There were no statistically significant differences (p = 1.000 - Fisher's exact test).
            

            
                  
                  Figure 8

                   Degree of olfaction improvement. 
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            Regarding the facial pressure variable, most patients achieved complete improvement with surgery. Only one patient did not
               achieve any improvement, as shown in Figure  9. There were no statistically significant differences (p = 1.000 - Fisher's exact test).
            

            
                  
                  Figure 9

                   Degree of facial pressure improvement. 
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               Conclusion

            The incidence of rhinitis in adults from the allergy group of the Department of Otorhinolaryngology of Saraswathi Institute
               of Medical Sciences, Hapur was 56% for allergic rhinitis and 44% of nonallergic rhinitis. This study only enrolled patients
               with nasal obstruction. Thus, the incidence of rhinitis in patients with nasal obstruction was much higher. Of the 57 patients,
               39 (68.4%) had allergic rhinitis and 18 (31.58%) did not. 
            

            This study also showed an improvement in snoring. Of the 38 patients who snored, 24 (63.16%) reported complete improvement
               three months after surgery. It is noteworthy that of the 39 patients in group I, 29 (74.4%) snored. 
            

            Facial pressure also showed significant improvement in this study, as of the 22 patients who reported this symptom, 21 (95.5%)
               showed total improvement, and only one individual (4.55%) from the group with allergic rhinitis showed none. There were no
               statistical differences between the groups; however, most of them showed improvement. There are no studies on this parameter.
               
            

            The only finding with statistically significant differences in the preoperative period was the measurement of IgE in vitro,
               in which 29 patients (74.4%) had a positive result in the group with allergic rhinitis and ten (25.6%) did not. In the group
               without rhinitis, the test was positive in two cases (11.1%). IgE measurement determines that the patient has an allergy,
               but not necessarily allergic rhinitis.
            

            Patients in group I had a longer duration of surgery (p = 0.001) and higher transoperative bleeding (p < 0.001). One factor
               could have been the result of the other, considering that when bleeding is higher, the operating time will be longer. This
               may be important for the scheduling of these surgical patients.
            

            Regarding improvement in breathing, at seven days postoperatively, 40 patients (70.18%) were already in the group with improved
               grade III, IV, and V. At 30 days, 47 patients (82.5%) reported grades IV and V of improvement, and after three months, this
               number increased to 54 patients (94.73%). This is consistent with the evolution in the first weeks postoperatively, when edema
               and crusts may obstruct breathing.
            

         

         
               Discussion

            Patients with obstructive symptoms who did not achieve any improvement with clinical therapy may benefit from surgical treatment.9, 13, 14, 15 Even today, clinical experience shows that the success of the nasal functional operation depends, in many cases, on how the
               surgeon approaches the nasal turbinates.15, 16 There are several techniques to reduce the turbinates, and according to Mabry et al., the surgeon must know all the available
               techniques and use them in each case, as required.16

            According to the authors' literature review, the most widely used current procedures are lateral fracture, electrocautery,
               partial turbinectomy turbinoplasty, and resection with microdebrider. Patients submitted to lower turbinoplasty in the present
               study had inferior turbinate hypertrophy as the only finding. None of the cases had concomitant septal deviation or another
               finding, which made it possible for this study to assess the impact of surgery exclusively on the inferior turbinate. None
               of the postoperative parameters assessed between groups I and II showed statistically significant differences, but all parameters
               showed improvement in both groups.
            

            Ophir et al. assessed 186 patients at 10-15 years after they had been submitted to inferior turbinate surgery and observed
               that 88% of patients showed nasal obstruction improvement.17 The present study showed similar findings. On the 90th postoperative day, 21 of the 57 patients (36.8%) reported grade IV
               improvement in breathing, and 33 (57.9%), grade V. Together, 56 (94.7%) of the patients had good improvement in breathing,
               either grades IV or V. Other rhinitis symptoms than nasal obstruction also show the effect of the nasal surgery. The benefits
               of surgery on the inferior turbinate are not limited to improvement in nasal obstruction and encompass other rhinitis symptoms,
               mainly in relation to sneezing. 10 The present study demonstrated similar findings, as more than 85% of patients who usually had itching, sneezing, and rhinorrhea
               achieved moderate or complete recovery three months after the surgery. The main objective of inferior turbinate surgery is
               to allow better circulation of air through the nasal passages. However, as turbinoplasty involves partial turbinate resection,
               and thus necessarily reduces nasal mucosa surface exposed to the action of allergens and other stimuli, as well as reducing
               the amount of glandular tissue in this region, this might explain the improvement in other rhinitis symptoms observed in this
               study. These results demonstrate that the benefits gained from lower turbinoplasty are not limited to nasal obstruction, and
               patients also can expect improvement in other rhinitis symptoms.
            

            Allergic rhinitis is closely related to sleep disorders, and physicians should be aware of this fact, as it represents an
               unexplored area. 18 In 2008, Montovani et al. found that sleep disorders were very common in patients with allergic rhinitis (over 90%), 19 which is in accordance with the findings of the present study.
            

            None of the preoperative symptoms showed statistically significant differences between patients with and without allergic
               rhinitis.
            

            There are no studies comparing the degree of anosmia improvement with the turbinate operation, but a few studies have reported
               that the prevalence of anosmia in allergic patients is high. In 2008, Haro et al. emphasized that smell alterations are common
               in patients with allergic rhinitis. 20 Olfaction should be investigated in patients with allergic rhinitis through clinical trials, due to the high prevalence of
               alterations. 21 Higo et al. investigated smell alterations in patients with allergic rhinitis and speculated that rhinitis causes alterations
               in the olfactory mucosa, resulting in olfactory transduction impairment. 22 In the present study, smell alterations in group I were found in 33.3% of individuals (13 patients), and in group II, 11.1%
               (two patients). Three months postoperatively, only two patients did not achieve overall symptom improvement, with no difference
               between the two groups.
            

         

         
               Acknowledgment

            The authors are thankful to chairman and managing member of Saraswathi Institute of Medical Sciences, Hapur, U.P for their
               encouragement.
            

            

         

         
               
               Source of 
               Funding
               
            

            None. 

         

         
               
               Conflict of Interest
               
            

            None.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Passali, D, Passali, F M, Damiani, V, Passali, G C & Bellussi, L,   (2003). Treatment of inferior turbinate hypertrofy: a randomized clinical trial. Ann Otol Rhinol Laryngol, 112, 683–8.
                     

                  

                  
                     
                        2 
                              

                     

                     Lai, V W S & Corey, J P,   (1993). The Objective Assessment of Nasal Patency. Ear Nose Throat J, 72(6), 395–400.
                     

                  

                  
                     
                        3 
                              

                     

                     Jackson, L E & Koch, J R,   (1999). Controversies in the Management of Inferior Turbinate Hypertrophy: A Comprehensive Review. Plast Reconstr Surg, 103(1), 300–12.
                     

                  

                  
                     
                        4 
                              

                     

                     Junior, J F D Mello & alérgica, Mion O. Rinite,   (2011). Tratado de otorrinolaringologia.  (2nd Edn.th ed.).  São Paulo: Roca. (Vol. III) 
                     

                  

                  
                     
                        5 
                              

                     

                     Solé, D, Júnior, J F Mello & Weckx, Llm,   (2012). Rosário Filho NA. III Consenso sobre rinites. Braz J Otorhinolaryngol, 75(6), 3.
                     

                  

                  
                     
                        6 
                              

                     

                     Mabry, R L,   (1984). Surgery of the Inferior turbinates: How Much and When? Otolaryngol Head Neck Surg, 92(5), 571–6.
                     

                  

                  
                     
                        7 
                              

                     

                     Schmelzer, B., Katz, S. & Vidts, G.,   (1999). Long-Term Efficacy of our Surgical Approach to Turbinate Hypertrophy. Am J Rhinol, 13(5), 357–61.
                     

                  

                  
                     
                        8 
                              

                     

                     Jones, T C,   (1895).  Turbinectomy. Lancet, 2, 496.
                     

                  

                  
                     
                        9 
                              

                     

                     Serrano, E, Percodani, J, Woisard, V, Braun, F, Clément, O & Flores, P,   (1996). Efficacy of partial inferior turbinectomy in the treatment of nasal obstruction. Retrospective study apropos of
                        71 patients. Ann Otolaryngol Chir Cerevicofac, 117, 175–8.
                     

                  

                  
                     
                        10 
                              

                     

                     Barbosa, A de Amorim, Caldas, N, Morais, A X de, Campos, A J da Costa, Caldas, S & Lessa, F,   (2005). Avaliação da sintomatologia pré e pós-operatória de pacientes submetidos à turbinectomia inferior. Rev Bras de Otorrinolaringologia, 71(4), 468–71.
                     

                  

                  
                     
                        11 
                              

                     

                     Junior, J F D Mello & Mion, O,   (2003). Rinites não -alérgicas. In: Campos Ch & Olival Ho (Eds.), Tratado de Otorrinolaringologia. São Paulo: Roca.    
                     

                  

                  
                     
                        12 
                              

                     

                     Grymer, L. F., Illum, P. & Hilberg, O.,   (1993). Septoplasty and compensatory inferior turbinate hypertrophy: a randomized study evaluated by acoustic rhinometry.
                        J Laryngol Otol, 107(5), 413–7.
                     

                  

                  
                     
                        13 
                              

                     

                     Castro, F F M,   (2003). Rinite Alérgica: modernas abordagens para uma clássica questão.  (3rd Edn. ed.).  São Paulo: Vivali.  
                     

                  

                  
                     
                        14 
                              

                     

                     Lippert, B M & Werner, J A,   (2000). Treatment of hypertrophied inferior turbinate. HNO, 48, 267–74.
                     

                  

                  
                     
                        15 
                              

                     

                     Hol, M K & Huizing, E H,   (2000). Treatment of inferior turbinate pathol- ogy: a review and critical evaluation of different techniques. Rhinol, 38, 157–66.
                     

                  

                  
                     
                        16 
                              

                     

                     Mabry, R,   (1988). Inferior turbinoplasty: patient selection, technique, and long-term consequences. Otolaryngol Head Neck Surg, 98, 60–6.
                     

                  

                  
                     
                        17 
                              

                     

                     Ophir, D, Schindel, D, Halperin, D & Marshak, G,   (1992). Long-Term Follow-Up of the Effectiveness and Safety of Inferior Turbinectomy. Plast Reconstr Surg, 90(6), 980–7.
                     

                  

                  
                     
                        18 
                              

                     

                     Léger, D, Annesi-Maesano, I, Carat, F, Rugina, M, Chanal, I & Pribil, C,   (2006). Allergic rhinitis and its consequences on quality of sleep: an unexplored area. Arch Intern Med, 166, 1744–8.
                     

                  

                  
                     
                        19 
                              

                     

                     Montovani, J C, Gomes, M A & Balbani, Aps,   (2008). Sintomas de distúrbios do sono em pacientes com rinite. Rev Bras Alergia Imunopatol, 31, 249–52.
                     

                  

                  
                     
                        20 
                              

                     

                     Haro, Josep de, Benítez, P., Alobid, I., González, J.A., Pascual, B. & Mullol, J,   (2008). Alteraciones olfativas en las rinitis alérgicas a pólenes y ácaros. Acta Otorrinolaringológica Española, 59(2), 47–51.
                     

                  

                  
                     
                        21 
                              

                     

                     Guilemany, J M, García-Piñero, A, Alobid, I, Cardelús, S, Centellas, S & Bartra, J,   (2009). Persistent allergic rhinitis has a moderate impact on the sense of smell, depending on both nasal congestion and
                        inflammation. Laryngoscope, 119(2), 233–8.
                     

                  

                  
                     
                        22 
                              

                     

                     Higo, R, Ichimura, K, Ota, Y, Ishizuka, T & Shimazoki, Y,   (1996). Investigation of anosmic zones associated with nasal allergy. Nihon Jibiinkoka Gakkai Kaiho, 99, 1648–52.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      


      
        		
          Content
        


      


    
  

