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KISALTMALAR 

AR: Akustik Rinometri  

ARM: Anterior Rinomanometri 

IDENT: .RNX�øGHQWLILNDV\RQ�7HVWL 

MCA: Minimal Cross Area 

MR: Mean Resistans 

N-BUT: N-%XWDQRO�HúLN�WHVWL 

NOSE: Nasal Obstruction Symptom Evaluation 

PNIF: Peak Nasal Inspiratory Flowmeter 

VAS: Vizüel Analog Skala 

VOL: Nazal Volüm 
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7h5%ø123/$67ø1ø1�)21.6ø<21(/�+$9$�<2/8 VE KOKU 

SONUÇLARININ .$5ù,/$ù7,5,/0$6, 

 

 

ÖZET 

Amaç: BXUXQ� WÕNDQÕNOÕ÷Õ úLND\HWi ile EDúYXUDQ� muayene ve radyolojik 

GH÷HUOHQGLUPHGH� VHSWXP� GHYLDV\RQX� YH� RUWD� NRQND� KLSHUWURILVL� WDQÕVÕ� NRQXODQ��

tedavide endoskopik olarak septoplasti ve orta konkalara subtotal (transvers) 

rezeksiyon YH\D� EX� oDOÕúPDGD� WDULI� HGLOHQ PHGLDO� PXNR]DO� IOHS� FHUUDKL� WHNQL÷LQL�

\DSWÕ÷ÕPÕ]�KDVWDODUÕQ�IRQNVL\RQHO�YH�NRNX�VRQXoODUÕQÕ�NDUúÕODúWÕUPDNWÕU. 

 

Gereç ve Yöntem: Bezmialem 9DNÕI�hQLYHUVLWHVL�.XODN�%XUXQ�%R÷D]�YH�%Dú- Boyun 

&HUUDKLVL�.OLQL÷L¶QGH�.DVÕP�����-.DVÕP������DUDVÕQGD��PXD\HQH�YH�SDUDQD]DO�VLQ�V�

%7�LOH�RUWD�NRQND�KLSHUWURILVL�YH�VHSWXP�GHYLDV\RQX�WDQÕVÕ�NRQXOXS�FHUUDKLVL�SODQODQDQ�

35 hasta dahil edildi. dDOÕúPD\D katÕODQ�KDVWDODU LNL�JUXED�D\ÕUÕODUDN�medial mukozal 

IOHS� WHNQL÷L� LOH RUWD� W�UELQRSODVWL� �dDOÕúPD� JUXEX ���� YH� RUWD� NRQNDODUD� WUDQVYHUV�

rezeksiyon (Kontrol grubu=18) \DSÕOGÕ. dDOÕúPD� LoLQ�%H]PLDOHP�9DNÕI�hQLYHUVLWHVL�

.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOX¶QGDQ�RQD\�DOÕQGÕ��<Dú��FLQVL\HW�YH�KDVWDQÕQ�úLND\HWOHUL�

medikal veriler olarak kaydedildi. Hastalara ameliyat öncesinde ve ameliyattan üç ay 

sonrasÕQGD akustik rinometri, anterior rinomanometri, peak nasal inspiratory 

flowmeter testi, koku identifikasyon testi ve n-EXWDQRO� HúLN�|Oo�P��\DSÕOGÕ��$\UÕFD�

KDVWDODUÕQ� DPHOL\DW� |QFHVL� YH� DPHOL\DW� VRQUDVÕ� EXUXQ� WÕNDQÕNOÕ÷Õ� YH�NRNX�GHUHFHOHUL�

görsel analog skala ve nasal REVWUXFWLRQ� V\PSWRP� HYDOXDWLRQ� VNDODVÕ� ile 

GH÷HUOHQGLULOGL. $PHOL\DW� |QFHVL� YH� DPHOL\DW� VRQUDVÕ� VRQXçlar hem grup içi hemde 

JUXSODU�DUDVÕ�NDUúÕODúWÕUÕOGÕ�� 

 

Bulgular: +DVWDODUÕQ���¶VÕ�HUNHN������������¶X�NDGÕQGÕ����������dDOÕúPD�JUXEXQGDNL�

KDVWDODUÕQ�\DúÕ��������������NRQWURO�JUXEXQGDNL�KDVWDODUÕQ�\DúÕ������������ROXS�\Dú�

YH� FLQVL\HW� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� VDSWDQPDGÕ (p> 0.05). 

Operasyondan sonra minör veya majör komplikasyon görülmedi. Medial mukozal flep 

WHNQL÷L� LOH� RSHUH� HGLOHQ� oDOÕúPD� JUXEXQGD�� WUDQVYHUV� rezeksiyon \DSÕODQ� NRQWURO 
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grubuna göre orta meada daha az kabuklanma gözlendi. Genel olarak, her iki grupta 

DPHOL\DW� |QFHVL� YH� VRQUDVÕ� VNRUODU� DUDVÕQGD�� nasal obstruction symptom evaluation 

VNRUODUÕQGD�� peak nasal inspiratory flowmeter GH÷HUOHULQGH�� görsel analog skala 

solunum skoUODUÕQGD�� akustik rinometri parametrelerinde (MCA,VOL), 

rinomanometrik parametrede (MR) ]DPDQ� LoLQGH� J�oO�� YH� DQODPOÕ� ELU� L\LOHúPH�

gösterdi (p<.001). Görsel analog skala NRNX� GH÷HUOHUL� DUDVÕQGD� oDOÕúPD� JUXEXQGD�

kontrol grubuna göre skorlar daha yüksek olup LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN�

YDUGÕ��.RNX�LGHQWLILNDV\RQ�WHVWL�DPHOL\DW�|QFHVL�YH�VRQUDVÕ�VNRUODU�DUDVÕQGD��oDOÕúPD�

grubunda DQODPOÕ� ELU L\LOHúPH� J|]OHQLUNHQ� NRQWURO� JUXEXQGD� D]DOPD� J|]OHQGL��

øGHQWLILNDV\RQ� GH÷HUOHULQGHNL� EX� L\LOHúPH� oDOÕúPD� JUXEunda istatistiksel olarak 

DQODPOÕ�LNHQ��NRQWURO�JUXEXQGDNL�D]DOPD�DQODPOÕ�GH÷LOGL��1�EXWDQRO�DPHOL\DW�|QFHVL�

YH� VRQUDVÕ� HúLN� GH÷HUOHUL� DUDVÕQGD�� oDOÕúPD� JUXEXQGD� Q� EXWDQRO� HúLNOHULQGH� D]DOPD�

ROXUNHQ�NRQWURO�JUXEXQGD�DUWPD�ROGX��$QFDN�EX�GH÷LúLPOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�

GH÷LOGL� 

 

Sonuç: dDOÕúPDPÕ]� KHU� LNL� WHGDYL� WHNQL÷LQLQ� X\JXODQPDVÕ� LOH� KDVWDODUÕQ� \DúDP�

kalitesinde L\LOHúPH� YH� EXUXQ� WÕNDQÕNOÕ÷ÕQGD� D]DOPD� ROGX÷XQX� J|VWHUPLúWLU��0HGLDO�

PXNR]DO� IOHS� WHNQL÷L�� KHP� KDYD� \ROXQXQ� L\LOHúPHVL hem de olfaktör VRQXoODUÕ�

DoÕVÕQGDQ� DYDQWDMODU� VXQDQ� RUWD� NRQNDQÕQ� VROLG� KLSHUWURILVLQGH� NXOODQÕODELOHFHN�

NRQVHUYDWLI�YH�HWNLOL�ELU�W�UELQRSODVWL�WHNQL÷LGLU� 

 

 

Anahtar kelimeler: medial mukozal flep, orta konka, transvers rezeksiyon, 

türbinoplasti 
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COMPARISON OF FUNCTIONAL AIRWAY AND ODOR RESULTS OF 

MIDDLE TURBINOPLASTY MADE WITH MEDIAL MUCOSAL FLEP 

TECHNIQUE 

 
SUMMARY 

Objective: Middle turbinate hypertrophy is not a rare cause of nasal obstruction and 

olfactory disorders. Patients with solid middle turbinate hypertrophy along with other 

obstructive causes such as septal deviation were examined clinically and 

radiologically. These patients underwent endoscopic septoplasty and subtotal 

(transverse) excision of the middle turbinates or medial mucosal flap surgery technique 

described in this study. Olfactory and obstructive results were compared to investigate 

the advantage of medial mucosal flap technique of the middle turbinoplasty.  

 

Materials and Methods: Thirty-five patients who were diagnosed with solid middle 

turbinate hypertrophy and septum deviation and planned for surgery following 

endoscopic examination and paranasal sinus CT between November 2020 and 

November 2021 at Bezmialem Vakif University, Department of Otorhinolaryngology 

were included. The patients participating in the study were divided into two groups 

and middle turbinoplasty (Study group=17) and transverse resection of the middle 

turbinates (Control group=18). Middle turbinoplasty was performed utilizing a novel 

surgical medial mucosal flap technique. Approval of the study was obtained from the 

Bezmialem Vakif University Clinical Research Ethics Committee. Age, gender and 

patient complaints were recorded as medical data. Acoustic rhinometry, anterior 

rhinomanometry, peak nasal inspiratory flowmeter test, odor identification test and n-

butanol threshold measurement were performed before and three months after the 

operation. In addition, preoperative and postoperative nasal obstruction and smell 

sensation levels of the patients were assessed with visual analog scale and nasal 

obstruction symptom evaluation scale. Preoperative and postoperative results were 

compared both within and between groups. 

 

Results: Of the patients, 16 (45.7%) were male and 19 (54.3%) were female. The age 

of the patients in the study group was 34.11±12.12, and the patients in the control 
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group were 30.33±10.8 years. There was no statistically significant difference between 

age and gender (p>0.05). No significant bleeding or major complications were 

observed after the operation. In the study group operated with the medial mucosal flap 

technique, less crusting was observed in the middle meatus compared to the control 

group who underwent transverse resection. In general, between the pre- and post-

operative scores in both groups; It showed a strong and significant improvement over 

time in nasal obstruction symptom evaluation scores, peak nasal inspiratory flowmeter 

values, visual analog scale respiratory scores, nasal cavity cross-sectional area (MCA) 

and nasal volume (VOL) values in acoustic rhinometry test, and mean resistance (MR) 

values in anterior rhinomanometry test (p<.001). Among the visual analog scale odor 

values, the scores in the study group were higher than in the control group, and there 

was a statistically significant difference. While a significant improvement was 

observed in the study group, a decrease was observed in the control group between the 

pre- and postoperative scores of the odor identification test. While this improvement 

in identification values was statistically significant in the study group, the decrease in 

the control group was not significant. There was a decrease in n butanol thresholds in 

the study group and an increase in the control group. However, these changes were not 

statistically significant. 

 

Conclusion: Our study showed that with the application of both treatment 

techniques, patients' quality of life improved and nasal congestion decreased. Medial 

mucosal flap technique is a conservative and effective turbinoplasty technique that 

can be used in solid hypertrophy of the middle turbinate, which offers advantages in 

terms of both nasal airway and olfactory results. 

 

 
Keywords: medial mucosal flap, middle turbinate, transverse resection, 
turbinoplasty 
 

 

 

 



  15 

1. *ø5øù ve AMAÇ 

2UWD� NRQNDQÕQ� EXUXQ� IL]\Rlojisinde VROXQDQ� KDYD\Õ� ROIDNW|U� HSLWHOH� GR÷UX�

\|QOHQGLUPH��ODPLQHU�KDYD�DNÕPÕ��UHWPH�YH�VROXQDQ�KDYD\Õ�QHPOHQGLUPH gibi önemli 

UROOHUL� YDUGÕU [1]�� %ROJHU� YH� DUNDGDúODUÕ� LQVDQ olfaktör epitelinin nazal kavitenin 

olfaktör \DUÕ÷ÕQGD�\HU�DOGÕ÷ÕQÕ�YH�QD]DO�VHSWXPXQ��VW�NÕVPÕQD�YH��VW�YH�RUWD�NRQNDODUD�

GH÷LúHQ� GHUHFHOHUGH� X]DQGÕ÷ÕQÕ� ELOGLUPLúWLU� [2], [3]�� (Q� VÕN� J|U�OHQ� RUWD� NRQND�

YDU\DV\RQODUÕ��KDYD�DNÕúÕQÕ�YH�PXNXV�GUHQDMÕQÕ�GH÷LúWLULS�VLQRQD]DO�VHPSWRPODUD�QHGHQ�

olabilen pnömatize orta konka, paradoksal orta konka ve orta konkaQÕQ� RVVH|] 

hipertrofisidir [4], [5].  

.RQND� E�OOR]D�� NRQNDODUGD� KDYD� K�FUHVLQLQ� YDUOÕ÷Õ� LOH� NDUDNWHUL]H� VLQRQD]DO�

E|OJHQLQ� HQ� \D\JÕQ� � J|U�OHQ� DQDWRPLN� YDU\DV\RQODUÕQGDQ� ELUL� ROXS� ELU� SDWRORMLGHQ�

zi\DGH� ODWHUDO� EXUXQ� GXYDUÕQÕQ� YDU\DV\RQX� RODUDN� NDEXO� HGLOLU� [6], [7]�� (Q� VÕN� RUWD�

konkada görülürken, üst ve alt konkalarda daha nadir olarak görülür [8]. Altta yatan 

etyopatogenez bilinmemekle birlikte,  etmoid sinüs pnömatizasyonunun orta konka 

içine GR÷UX� ROPDVÕ�� HPEUL\RORMLN� G|QHPGH� I�]\RQ� DQRUPDOOL÷L� YH� JHo� SXEHUWH�

G|QHPLQGH�NRQNDGDNL�NHPLN�PLNUR�NÕUÕNODUÕ�|QHULOHQ�HW\RORMLN�PHNDQL]PDODUGÕU��[7]. 

Orta konka bülloza, %ROJHU� VÕQÕIODPDVÕQD�J|UH tiplendirilir. Pnömatizasyon vertikal 

ODPHO� LOH� VÕQÕUOÕ ROGX÷XQGD� ODPHOOHU� WLS�� SQ|PDWL]DV\RQ� LQIHULRU� NÕVPÕ� LoHUGL÷LQGH�

E�OE|]� WLS� YH� SQ|PDWL]DV\RQ� W�P� NRQNDGD�PHYFXW� ROGX÷XQGD� HNVSDQVLI� WLS� RODUDN�

DGODQGÕUÕOÕU [3]��%X� WLSOHUGHQ� HNVSDQVLI� WLS� NRQND�E�OOR]D
QÕQ�RVWHRPHDWDO� NRPSOHNV�

REVWU�NVL\RQX�\DSÕS�� ULQRVLQ�]LWH�QHGHQ�RODELOHFH÷L�J|VWHULOPLúWLU� [3], [7], [9]±[11]. 

+DVWDODUÕQ� oR÷XQXQ� DVHPSWRPDWLN� ROPDVÕQD� YH� UDG\RORMLN� GH÷HUOHQGLUPH� VÕUDVÕQGD�

WHVDG�IHQ� WHúKLV� HGLOPHVLQH� UD÷PHQ�� E�\�N� ER\XWOX� ELU� NRQND� E�OOR]D� EXUXQ�

WÕNDQÕNOÕ÷Õ�� EDú� D÷UÕVÕ�� NRNX� GLVIRQNVL\RQX� YH� EDVÕQo� KLVVL� JLEL� VHPSWRPODUD� QHGHQ�

olabilir. Paradoksal orta konka ise RUWD�NRQNDQÕQ�NRQYHNVLWHVLQLQ�ODWHUDO�QD]DO�GXYDUD�

GR÷UX� ROPDVÕ� RODUDN� WDQÕPODQÕU�� øQVLGDQVÕ OLWHUDW�UGH� ���� LOH� ���� DUDVÕQGD�

ELOGLULOPLúWLU [3], [12]. 2UWD�PHD\D�GR÷UX�RODQ�NRQYHNVLVLWHVL�QHGHQL\OH�ROXúDELOHFHN�

mukozal patolojilerin nedenlerinden biri olarak görülmektedir [13]. 

Semptomatik konka bülloza ve paradoksal orta konkaQÕQ� kesin ve etkili 

tedavisi endoskopik \|QWHPOH� \DSÕODQ cerrahidir. &HUUDKLQLQ� WHPHO� DPDoODUÕ�� QD]DO�

SDVDMÕQ�DoÕNOÕ÷ÕQÕ�NRUXPDk, osteomeatal kompleksin VÕNÕúÕNOÕ÷ÕQÕ ve obstrüksiyonunu 

RUWDGDQ� NDOGÕUPDNGÕU� Konka büllozaQÕQ cerrahisinde G|UW� \|QWHP� YDUGÕU; lateral 
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marsupializasyon, medial marsupializasyon, crushing ve subtotal (transvers) 

eksizyondur [14]. Paradoksal orta konka ve orta konkaQÕQ osseöz hipertrofisinin 

FHUUDKL�WHGDYLVLQGH�LVH�VXEWRWDO��WUDQVYHUV��RUWD�NRQND�HNVL]\RQX�\DSÕOPDNWDGÕU� Bu iki 

paWRORMLQLQ� FHUUDKL� WHGDYL� \|QWHPOHUL� OLWHUDW�UGH� WDUWÕúPD� EÕUDNPD\DFDN� G�]H\GH�

RWXUPXú�YH�NDEXO�J|UP�úW�U��  

%D]Õ�KDVWDODUGD�Rrta konkalar büllöz veya paradoksal olmadan da hipertrofik 

RODELOLU��NRQND�E�OOR]D�YH�SDUDGRNVDO�RUWD�NRQNDGD�ROGX÷X�JLEL�EHQ]HU�VHmptomlara 

neden olabilir. Semptomatik olan solid orta konka hipertrofisi için \DSÕOPDVÕ�JHUHNHQ�

tedavi ve FHUUDKL�\|QWHPOHU� OLWHUDW�UGH�EHOLUVL]OL÷LQL�NRUXPDNWDGÕU��Solid orta konka 

KLSHUWURILVLQGH��OLWHUDW�UGH�EXJ�QH�NDGDU�\DSÕODELOHFHN�FHUUDKL�WHGDYL�LOH DODNDOÕ�ELU�YHUL�

bulunmamakla birlikte cerrahi tedavide transvers UH]HNVL\RQGDQ� EDúND� ELU� VHoHQHN�

EXOXQPDPDNWDGÕU� $QFDN� EX� \|QWHP� QD]DO� KDYD� \ROXQX� UDKDWODWÕUNHQ� olfaksiyon 

KLVVLQL�N|W��\|QGH�HWNLOH\HELOLU��DoÕNWD�NDODQ�NHPLN�GRNXVXQGDQ�NDQDPD��NDEXNODQPa 

YH�GDKD�X]XQ�V�UHQ�L\LOHúPH\H�QHGHQ�RODELOLU� Solid orta konka hipertrofisinin cerrahi 

tedavisinde hava \ROX� DoÕNOÕ÷ÕQÕ� VD÷ODUNHQ� ROIDNVL\RQX� NRUX\XFX� ELU� FHUUDKL� WHNQLN�

OLWHUDW�UGH� ELOGLULOPHPLúWLU�� %X� oDOÕúPDQÕQ� DPDFÕ; EXUXQ� WÕNDQÕNOÕ÷Õ úLND\HWi ile 

EDúYXUDQ, muayene ve UDG\RORMLN�GH÷HUOHQGLUPHGH�septum deviasyonu ve orta konka 

hipertrofisi WDQÕVÕ�NRQXODQ, tedavide endoskopik olarak septoplasti ve orta konkalara 

subtotal (transvers) eksizyon veya EX� oDOÕúPDGD� WDULI� HGLOHQ medial mukozal flep 

cerrahi WHNQL÷Lni \DSWÕ÷ÕPÕ]� KDVWDODUÕQ nazal hava yolu YH� NRNX� VRQXoODUÕQÕ�

NDUúÕODúWÕUDUDN�PHGLDO�PXNR]DO�IOHSOL�RUWD�W�UELQRSODVWLQLQ�HWNLQOL÷LQL�DUDúWÕUPDNWÕU�� 
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2. *(1(/�%ø/*ø/(5 

2.1 Burun ve Paranazal Sinüs Embriyolojisi 

Yüzü ve nazal \DSÕODUÕ�ROXúWXUan dokular ektoderm, nöral krest ve mezoderm 

olmak üzere 3 IDUNOÕ�HPEUL\RORMLN�\DSÕGDQ�N|NHQ�DOÕU��Ektoderm, PH]HQNLPDO�\DSÕODUOD�

HWNLOHúLPL� VD\HVLQGH� JHOLúHQ� GRNXODU� LoLQ� PRGHO� J|UHYL� J|U�U�� <�]�Q� PH]HQNLPDO�

dokusu büyük oranda nöral krest K�FUHOHULQGHQ�JHOLúLU��Dördüncü gestasyonel haftada, 

��DGHW�SULPRUGLDO�\DSÕ�VWRPodeXPX�oHYUHOHU��%X���\DSÕ��fURQWRQD]DO�oÕNÕQWÕ��VD÷�YH�VRO�

PDNVLOOHU� YH� PDQGLEXODU� oÕNÕQWÕODUGÕU. Dördüncü gestasyonel hDIWDQÕQ� VRQXQGD��

stomodeumun süperior ve ODWHUDOLQGH� IURQWRQD]DO� oÕNÕQWÕ� �]HULQGH� oLIW� KDOLQGH�

HNWRGHUP�NDOÕQODúPDODUÕ�ROXúPXúWXU� %X�NDOÕQODúPÕú�RYDO�SODNRGODU�LOHULGH�EXUXQ�YH�

QD]DO� NDYLWH\L� ROXúWXUXU�� %HúLQFL gestasyonel hDIWD� ER\XQFD� QD]DO� SODNRGODUÕQ�

çevresindeki mezenkim, DWQDOÕ�úHNOLQGH�\�NVHOWLOHU�ROXúWXUPDN��]HUH�oR÷DOÕU��/DWHUDO�

YH� PHGLDO� oÕNÕQWÕODUÕ�� QD]RODWHUDO� YH� QD]RPHGLDO� SURVHV� RODUDN� WDQÕPODQÕU�� 1D]DO�

SODNRGODUÕ�oHYUHOH\HQ�PH]HQNLPDO�GRNX�oR÷DOPD\D�YH�NDOÕQODúPD\D�GHYDP�HGHU�YH�

sonuç olarak plakodlarda depresyon meydana gelir. Bu depresyonlar daha sonra nazal 

SLW� RODUDN� DGODQGÕUÕOÕU� YH� DQWHULRU� QDUHV� YH� QD]DO� NDYLWHOHULQ� EDúODQJÕFÕQÕ� ROXúWXUXU��

%HúLQFL gestasyonel hDIWDGDQ� VRQUD�� QD]DO� SLWOHU� RUDO� NDYLWH\H� GR÷UX� GHULQOHúPH\H�

devam eder. $OWÕQFÕ gestasyonel haftada oral kavite ile nazal kaviteyi sadece ince bir 

RURQD]DO�PHPEUDQ�D\ÕUÕU��%X�RURQD]DO�PHPEUDQ�GDKD�VRQUD�SDUoDODQÕU�YH�QD]DO�NDYLWH�

SRVWHULRUGD�SULPHU�GDPDN� LOH�ELUOHúLU��%X�E|OJHOHULQ�GHYDPÕ�SULPRUGLDO�NRDQDODUGÕU��

%X�SDODWDO�NDWODQWÕODU�ELUOHúLS�VHNRQGHU�GDPD÷Õ�ROXúWXUDUDN QD]DO�NDYLWH\L�X]DWÕU, bu 

durum nD]DO�NDYLWH�YH�IDULQNVLQ�SRVWHULRUGD�ELUOHúPHVL\OH�VRQXoODQÕU��Gestasyonun 4. 

hDIWDVÕQGDQ� ��� hDIWDVÕQD� NDGDU� RODQ� V�UHoWH; PDNVLOOHU� oÕNÕQWÕODU, PHGLDOH� GR÷UX 

birbirlerine ve QD]RPHGLDO�oÕNÕQWÕ\D�GR÷UX�E�\�U��$OWÕQFÕ gestasyonel hDIWDQÕQ�VRQXQGD�

QD]RODWHUDO� oÕNÕQWÕODU� PDNVLOOHU� oÕNÕQWÕ� LOH� ELUOHúPH\H� EDúODU�� LNL� WDUDIOÕ� DOD� QD]L� YH�

QRVWULOLQ�ODWHUDO�NHQDUÕ�ROXúXU���1D]RODWHUDO�YH�PDNVLOOHU�oÕNÕQWÕODUÕQ�ELUOHúLPL�ER\XQFD�

QD]RODNULPDO�oXNXUODU�X]DQÕU��%X�oXNXUODUÕQ�LoLQGHNL�HNWRGHUP�NDOÕQODúDUDN�HSLWHO\DO�

NRUGX�ROXúWXUXU��%X�HSLWHO\DO�NRUG�D\UÕODUDN�YH�NDQDOL]H�RODUDN�QD]RODNULPDO�NDQDO�YH�

ODNULPDO� NHVH\L� ROXúWXUXU��Geç fetal periyotta, nazolakrimal kanallar gözün medial 

NHQDUÕ� LOH� nazal kavite laterindeki inferior meatusa DoÕOÕU. 1D]RPHGLDO� oÕNÕQWÕODU��

PDNVLOOHU� oÕNÕQWÕODUÕQ� V�SHUILsiyal komponentOHUL� LOH� ELUOHúWLNOHUL� �-8. gestasyonel 

hDIWD\D�NDGDU�ELUOHúPHGHQ�JHQLúOHPH\H�GHYDP�HGHU� 'DKD�VRQUD�QD]RPHGLDO�oÕNÕQWÕODU�
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ELUELUOHUL\OH� ELUOHúHUHN� LQWHUPDNVLOOHU� VHJPHQWL ROXúWXUXU� YH� DUGÕQGDQ� IURQWRQD]DO�

oÕNÕQWÕQÕQ�SRVWHULRUD�GR÷UX�\HU�GH÷LúWLUPHVLQH�VHEHS�ROXU��%X�QD]RPHGLDO�oÕNÕQWÕODUGDQ�

ROXúDQ�LQWHUPDNVLOOHU�VHJPHQW��SULPHU�GDPDN��QDVDO�WLS��QDVDO�krest ve septumun bir 

NÕVPÕ�JLEL�|QHPOL�\DSÕODUÕQ�|QF�V�G�U�� 

Nasal septXP�� VHNRQGHU� GDPD÷Õ� ROXúWXUDQ� ELUOHúPH\L� WDNLEHQ nasofrontal 

oÕNÕQWÕGDQ� SDODWDO� NDWODQWÕ� VHYL\HVLQH� NDGDU� LQIHULRU� GR÷UXOWXGD� JHOLúLU�� 6HSWXP��

DQWHULRUGD� QDVRPHGLDO� oÕNÕQWÕGDQ� RULMLQ� DODQ� SULPHU� GDPDN� LOH� GHYDPOÕOÕN� J|VWHULU��

3DODWDO� ELUOHúPHQLQ� EDúODQJÕo� bölgesi insisiv foraPHQLQ� DUNDVÕQGD� PH\GDQD� JHOLU��

DQWHULRU�YH�SRVWHULRUD�GR÷UX�X]DQÕU� 

Primer ve sekonder dama÷ÕQ ELUOHúLP�QRNWDVÕ�LQVLVLY�IRUaPHQGLU��%X�ELUOHúLPLQ�

sonucunda nasal septum, QDVDO�NDYLWH\L�VD÷�YH�VRO�RODUDN�LNL\H�E|OHU��1DVDO�VHSWXPXQ�

\DSÕODUÕ�� NXDGUDQJ�OHU� NDUWLODM�� HWPRLGLQ� SHUSHQGiN�OHU� ODPLQDVÕ�� YRPHU�� PDNVLOOHU�

krest, palatal krest ve membranöz septumdur. Tübüler vomeronasal organ, septumun 

KHU� LNL� WDUDIÕQGD� HSLWHO\DO� NDWODQWÕ� RODUDN� J|]�N�U�� *HVWDV\RQXQ� ���J�Q�� LOH� EX�

SULPRUGLDO� \DSÕODr, septum boyunca invajine olur. 6RQXQGD� EX� \DSÕODU� VHSWXP�

HSLWHOLQGHQ�D\UÕODQ�N|U�LNL�NHVH�RODUDN�NDOÕU��'L÷HU�FDQOÕ�W�UOHULQGH�YRPHURQDVDO�RUJDQ, 

ROIDNW|U� HSLWHOH� EHQ]H\HQ� NHPRUHVHSW|UOHUOH� NDSOÕGÕU�� %X� HSLWHO� DPLJGDOD� YH� GL÷HU�

OLPELN�PHUNH]OHUH�ED÷ODQDQ DNVHVXDU�ROIDNW|U�EXOEXVD�GR÷UX�X]DQÕU� 

Sekizinci gestasyonel haftada, kartilajinöz nazal kapsül; nazal kaviteyi çevreler 

YH� NDUWLODMLQ|]� QD]DO� VHSWXP� LOH� ELUOHúLU�� Üç \XPXúDN� GRNX� NDEDUWÕVÕ� YH\D�

pretürbinatlar, QD]DO� NDYLWH� LoHULVLQGH� WDQÕPODQDELOLU�� %X� HUNHQ� DúDPDGD� ELOH�

SUHW�UELQDWODU�� ER\XW� YH� SR]LV\RQ� RODUDN� \HWLúNLQGHNL� üst, orta ve alt konkalar ile 

NDUúÕODúWÕUÕODELOLU�� Dokuz ile onuncu gestasyonel hDIWD� DUDVÕQGD�� NDUWLODMLQ|] nazal 

NDSV�O� LNL� D\UÕ� SDUoD�KDOLQGH�RUWD� YH� DOW� NRQND\Õ� ROXúWXUXU��Orta meatusdaki küçük 

NDUWLODM�oÕNÕQWÕVÕ�HQ�VRQXQGD�unsLQDW�SURVHVL�ROXúWXUXU��Bu kartilaj lateral kartilajinöz 

NDSV�O�Q�PHGLDO�GXYDUÕQGDQ�N|NHQ�DOÕU��8QsLQDW�SURVHV�JHOLúPH\H�EDúODGÕ÷ÕQGD, sert 

GDPDNWDQ� ND\QDNODQDQ� ELU� NHPLN� oÕNÕQWÕVÕ� SRVWHULRUD� GR÷UX� LOHUOH\HUHN� ODWHUDO�

NDUWLODMLQ|]�NDSV�O�Q�\HULQL�DOÕU�YH�QD]DO�NDYLWHQLQ�SRVWHURODWHUDO�GXYDUÕ�ROXúXU��Onbir 

ile 12. gestasyonel haftada primordial etmoidal infindubulum, orta meatusta unsinat 

SURFHVLQ� ODWHUDOLQGH� ELU� ERúOXN� RODUDN� JHOLúLU� %X� ERúOXNWDQ� PDNVLOOHU� NHPL÷LQ�

inferolaterali boyunca giden trakt��PDNVLOOHU�VLQ�V�Q�JHOLúLPLQLQ�EDúODPDVÕ�LoLQ�öncü 

olur. 
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2QEHú� LOH� 16. JHVWDV\RQ� KDIWDVÕQGD� üst, orta ve alt konkalar WDP� DQODPÕ\OD�

ROXúPXúWur. Alt konka NÕNÕUGD÷ÕQÕQ� LON� NHPLNOHúPHVL, alt NRQNDQÕQ� ODWHUDO� NDUWLODM�

kapsülünGHQ� WRPXUFXNODQGÕ÷Õ� DoÕGD� PH\GDQD� JHOLU�� 6RQUDNL� �� LOH� �� KDIWD� ER\XQFD�

RVVLILNDV\RQ�V�UHFL�QDVRODNULPDO�NDQDOÕQ�V�SHULRUX�YH�RUWD�NRQND�ER\XQFD�GHYDP�HGHU� 

Alt NRQNDGD�ROGX÷X�JLEL� RUWD� NRQNDQÕQ�NHPLNOHúPHVL� ODWHUDO� NDUWLODMLQR]�NDSV�OGHQ�

N|NHQ�DOGÕ÷Õ�\HUGH�EDúODU��LDWHUDO�QDVDO�GXYDUÕQ�JHOLúLPL�JHVWDV\RQXQ�����hDIWDVÕQGD�

WDPDPODQPD\D�\DNODúPÕúWÕU�%X�]DPDQD�NDGDU�üst ve orta konkalar JHOLúPLú��HWPRLG�

NHPLNWHQ�RVVLIL\H�ROPXúWXU��%XQD�NDUúÕQ�alt konka,  maksilla ve lateral kartilajinoz 

NDSV�O�ROPDN��]HUH���\DSÕGDQ�RUWD\D�oÕNPÕúWÕU��%DúODQJÕoWDNL�PXNRzDO�NDOÕQODúPDGDQ�

GROD\Õ�NRQND�JHOLúLPL�SULPHU�V�UHo�JLEL�J|U�OPHNWHGLU��%XQXQOD�ELUOLNWH�PHDWDO�ERúOXN�

ROXúXPX ise sekonder olarak meydana gelir [15]±[19]. 

2.2 Burun ve Paranazal Sinüs Histolojisi 

Burnun JLULúL��ya÷ bezleri, ter bezleri ve oRN�VD\ÕGD�NÕO��YLEULVVDH��LOH�NHUDWLQL]H�

oRN� NDWOÕ� skuam|z epitel LOH� G|úHOLGLU. Vestibulde; limen nasi seviyesinden sonra, 

epitel, beú h�cre tipi ile karakterize ps|dostratifiye solunum epiteline d|n�úmeye 

baúlar. Bu hücreler; bazal h�creler, kadeh h�creler, silli kolumnar h�creler, siliDVÕ] 

kolumnar h�creler ve k�o�k gran�l h�crelerdir [20]. Burun boúlu÷unun konka baúODUÕ�

gibi y�NVHN� KDYD� DNÕPÕ� E|OJHOHULQGH�� VROXQXP� HSLWHOL� DUDVÕQGD� VNXDP|z epitel 

DGDFÕNODUÕ�RODELOLU��6ROXQXP�PXNR]DVÕndaki h�creler, gevúek lamina propria �zerinde 

uzanan bazal membran �zerinde bulunur. Submukoza; NDQ�GDPDUODUÕ��YHQ|z pleksus, 

gland�ler elementler, duyu sinirleri ve ba÷ÕúÕNOÕN�K�crelerini ioHULU��6XEPXNR]DO�NÕOFDO�

damarlar ve ven�OOHU�� VÕYÕ� YH� EH\D]� NDQ� K�crelerinin mukozal y�zeye geoiúini 

kolaylaúWÕUDQ�SHQFHUHOL�HQGRWHO WDEDNDVÕQD�ve nispeten g|zenekli bazal membranlara 

sahiptir. Y�]H\GHNL�EDVNÕQ�K�cre tipi olan siliyer kolumnar h�creler, bazal membran 

�zerinde durur, silialarÕ�YH�EXQXQ��]HULQGH�\HU�DODQ�mikrovillluslarÕ apikal uoODUÕQGDQ�

burun l�menine X]DQÕU. H�cre baúÕQD \DNODúÕN 600-1000 kadar olan hareketli silialar, 

mukosiliyer klirenste kritik bir rol oynar. Ultrastr�kt�rel olarak EDNÕOGÕ÷ÕQGD� silialar, 

h�cre y�]H\LQLQ�DOWÕQGDNL�ED]DO�J|YGHOHUH�VDELWOHQLU�YH�SOD]PD�]DUÕQÕQ�X]DQWÕODUÕ�LOH�

NDSODQÕU�� 6LOLalar ioinde, karakteristik bir "9 + 2" d�zeninde d�zenlenmiú 

mikrot�b�llerden oluúDQ� DNVRQHPOHU� EXOXQXU��'RNX]�GÕú mikrot�b�l oifti, aksonem 

oevresinde merkezde iki tekli mikrot�b�l� oevreleyen bir oember deseni oluúturur. Her 

ELU�GÕú mikrot�b�l oiftinin iki alt lifi, d�zenli olarak d�zenlenmiú G\QHLQ�NROODUÕ� LOH�

ba÷ODQÕUNHQ��KHU�PLNURW�b�l oLIWL��QH[LQ�DGÕ�YHULOHQ�HODVWLN�ELU�PDGGH�LOH�birbirlerine 
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ba÷ODQÕU� Luminal y�zeyde, goblet h�FUHOHUL�PLNURYLOOL�LOH�NDSOÕGÕU�YH�P�sin saOJÕODQDQ�

k�o�k bir aoÕNOÕ÷a sahiptir. K�o�k gran�l h�creler, nazal hava yolu reflekslerini 

mod�OH� HWPHGH� URO� R\QDGÕ÷Õ� G�ú�n�OHQ� SROLSHSWLW� KRUPRQODUÕ� YH� NDWHNRODPLQOHUL�

�reten endokrin tipi h�crelerdir. Bazal h�crelerin ve siliyer olmayan s�tunlu h�crelerin 

iúlevi KHQ�]�QHWOHúWLULOHPHPLúWLU��DQFDN�NDQÕWODU�SURJHQLW|r pop�lasyonlar olarak rol 

R\QDGÕNODUÕQÕ� J|stermektedir. Kolumnar h�creler, bazal membrana ba÷lanmak ioin 

JHUHNOL�KHPLGHVPR]RPODUGDQ�\RNVXQ�ROGXNODUÕQGDQ��ED]DO h�crelerin bir di÷er |nemli 

fonksiyonunun, kolumnar h�FUHOHUL� ODPLQLQ� JLEL� \DSÕúma molek�lleri ile tutturmak 

oldu÷u G�ú�Q�OPHNWHGLU. Olfakt|U�\DUÕNODUGD��ELSRODU�ROIDNW|r resept|r n|URQODUÕQÕ�YH�

RQODUÕQ�SURJHQLW|rlerini, destekleyici sustentak�ler h�creleri ve mukus bezlerini ioeren 

|zel bir n|roepitelyum YDUGÕU��.RNX�HSLWHOLQLQ�WDP�ER\XWODUÕ�ELUH\OHU�DUDVÕQGD�|nemli 

|lo�de de÷iúir ve koku alma b|lgesi, QRUPDO�VROXQXP�PXNR]DVÕ DUDVÕQGD yama gibi 

bulunur�� .RNX� HSLWHOL� D\UÕFD�� VDOJÕODUÕQÕQ� Noku alma fonksiyonunda kritik bir rol� 

oldu÷u d�ú�n�len Bowman bezleri olarak bilinen |zel bezler ioerir. Epitel ve 

submukozada �o IDUNOÕ� WLSWH� EH]� YDUGÕU�� VHU|z, seromiks ve intraepitelyal bezler. 

Sinonazal boúOXNODU��VROXQDQ�KDYD\Õ�QHPOHQGLUPHN��PXNR]DQÕQ�NXUXPDVÕQÕ�|nlemek 

ve havadaki partik�llere karúÕ� VDYXQPD� VD÷lamak ioin gerekli olan g�nde 1-2 L 

DUDVÕQGD�PXNXV��retir. Ser|z bezler, nazal vestib�l�n |n�QGH�\HU�DOÕU�YH�JHQHO�PXNXV�

�retimine k�o�N�ELU�NDWNÕ�VD÷lar.  

Burundaki mukusun b�y�N�NÕVPÕ�� VD\ÕODUÕ� \DNODúÕN�������� LOD� ��������RODQ�

submukozal seromiks EH]OHU�WDUDIÕQGDQ��retilir. Bu bezlerin sekresyonu, yaklaúÕN��/1 

RUDQÕQGD� VHU|z /müköz olabilir. GeliúLP� VÕUDVÕQGD�� VHURPLNs bezler, sinirler ve kan 

GDPDUODUÕ�Loeren ba÷ GRNXVX�LOH�D\UÕOPÕú��IDUNOÕ�\�zeysel ve derin katmanlara d|n�ú�r. 

øntraepitelyal bezler d�zensiz da÷ÕOPÕúWÕU� YH� VD\ÕODUÕ� D]GÕU�� 1D]DO� PXNXVXQ� WRSODP�

g�nl�k �retimine oRN�D]�NDWNÕGD�EXOXQXUODU�[21].  

2.3 Burun ve Paranazal Sinüs Anatomisi 

2.3.1 Eksternal burun 

Piriform apertur internal nazal kavitenin kemik giriúLGLU�� 3LULIRUP� DSHUWXU�

süpeULRUGD��RUWD�KDWWD�ELUOHúHQ�YH�EXUXQ�GRUVXPX RODUDN�GÕúD�GR÷UX�oÕNÕQWÕ�\DSDQ�ELU�

SLUDPLW�ROXúWXUDQ�oLIW�WDUDIOÕ�QDVDO�NHPLNOHU�LOH�VÕQÕUODQGÕUÕOPÕúWÕU��3LULIRUP�DSHUW�U�Q�

JHUL�NDODQ�VÕQÕUODUÕ��ODWHUDOGH�PDNVLOODQÕQ�IURQWDO�SURFHVVL��LQIHULRUGD�PDNVLOOHU�NUHVWWLU��

%XUQXQ�NÕNÕUGDN�oDWÕVÕ�NDUúÕOÕNOÕ��Vt lateral kartilajlar, alt lateral kartilajlar ve sesamoid 
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kartilajlarGDQ�ROXúXU��%XUQXQ�HQ�NDXGDO�NÕVPÕQGD�QRVWULO��DODU�WDEDQ�YH�YHVWLEXO�RODUDN�

LNL\H� D\UÕOÕU��$ODU� WDEDQ� YH� HNVWHUQDO� QDULVLQ� ER\XWX� YH� úHNOL� NLúLOHU� YH� HWQLN� WLSOHU�

DUDVÕQGD� ILEURDGLSR]� ED÷� GRNXVXQXQ� GD÷ÕOÕPÕQD� YH� NRQILJ�UDV\RQXQD� ED÷OÕ� RODUDN�

ROGXNoD� IDUNOÕOÕN� J|VWHULU [22]. (NVWHUQDO� QDULVLQ� JLULúLQGH� QDVDO� YHVWLE�O� NDYLWHVL�

EXUQXQ� DOW� ���� �Q�� ROXúWXUXU� YH� PHGLDOGH� PRELO� VHSWXP� ODWHUDOGH� DODU yan duvar 

WDUDIÕQGDQ� VÕQÕUODQGÕUÕOÕU�� 9LEULVVHD� RODUDN� DGODQGÕUÕODQ� EXUXQ� NÕOODUÕ� YHVWLE�O�Q�

JLULúLQGHGLU�� 1DVDO� NDYLWH� WDEDQÕ\OD� YHVWLEXO� ED÷ODQWÕVÕ� SLULIRUP� DSHUWXUXQ� LQIHULRU�

VÕQÕUÕQGD�ROXúXU� YH� OLPeQ�QDVL� WDUDIÕQGDQ� VÕQÕUODQGÕUÕOÕU��9HVWLEXO� YH�YLEULVsea, hava 

DNÕPÕQÕ�\DYDúODWDUDN��DNÕPODUÕ�EXUXQ�ERúOX÷XQD�\|QOHQGLUHUHN�YH�E�\�N�SDUWLN�OOHUH�

ILOWUH�J|UHYL�J|UHUHN�EXUQXQ�VROXQXPGDNL�LúOHYLQGH�HUNHQ�DúDPDGD�URO�R\QDU [23].  

2.3.2 Septum 

.HPLN�VHSWXPXQ��VW������Q��HWPRLG�NHPL÷LQ�SHUSHQGLNXOHU�ODPiQDVÕ�ROXúWXUXU��

Süperiorda frontal kemik ve cribriform plate¶H \DSÕúÕU�� øQIHULRUGD� YRPHU� YH�

NXDGUDQJ�OHU� VHSWDO� NDUWLODM� LOH� HNOHP�\DSDU��9RPHU�� SDODWLQH�YH�PDNVLOOHU� NHPL÷LQ�

QDVDO�NUHVWLQGHQ�VIHQRLG�URVWUXPXQD�X]DQDQ�RPXU�úHNOLQGH�NHPLNWLU��6HSWDO�NDUWLODM��

prePDNVLOOD�YH�YRPHU�LOH�SHULRVWHDO�YH�SHULNRQGUHDO�ED÷ODUOD�VÕNÕFD�HNOHP�\DSDU��6HSWDO�

NDUWLODM�ULQLRQGDQ�VXSUDWLSH�NDGDU�RODQ�NÕVÕPGD�QDVDO�GRUVXPD�GHVWHN�VD÷ODU��hVW�ODWHUDO�

NDUWLODM� YH� GRUVDO� NDUWLODMLQR]� VHSWXP� JHQLú� SHULNRQGULDO� ]DU� LOH� WHN� ELU� HPEULRORjik 

�QLWHGHQ� JHOLúLU [24]. Kaudalde, üst lateral kartilaj septumdan fibröz apenovroz 

ROXúWXUPDN� �]HUH� D\UÕOÕU� Septum bu bölgede normal nasal solunum için kritik bir 

DQDWRPLN�|]HOOLN�RODQ�LQWHUQDO�QDVDO�YDOYLQ�V�SHULRU�DoÕVÕQÕ�ROXúWXUXU� 

<DUÕN�úHNOLQGHNL QDVDO�YDOYL���VW�ODWHUDO�NDUWLODM��VHSWXP�YH�DOW�NRQND�ROXúWXUXU��

1DVDO�YDOY�QDVDO�KDYD�DNÕPÕQÕ�NÕVÕWOD\ÕFÕ�ELU�VHJPHQW�J|UHYL�J|U�U�YH�NRPELQH��VW�YH�

DOW�KDYD�\ROODUÕ�LoLQ�WRWDO�KDYD�DNÕPÕ�GLUHQFLQLQ�\DNODúÕN�����VLQL�ROXúWXUXU [25].  

2.3.3 Lateral nazal duvar 

Lateral nasal duvar inferior, middle ve süperior konkaODU� LOH� LUUHJ�OHU�úHNLOOL�

\�]H\L\OH� NDUDNWHUL]H� J|]�N�U�� .RQND� NHPLNOHUL� NRQNDODUÕQ� HUHNWLO� \XPXúDN�

GRNXODUÕQÕ�GHVWHNOHU��+HU�ELU�NRQNDQÕQ�QDVDO�NDYLWH� LoHULVLQH�RODQ�oÕNÕQWÕVÕ�NRQNDQÕQ�

altÕQGD�PHDWXV�RODUDN�DGODQGÕUÕODQ�ERúOXNODUÕ�\DSDU��øQIHULRU�PHDWXV�LQIHULRU�konka ile 

QDVDO� WDEDQ� DUDVÕQGD� X]DQÕU�� %X� ERúOXN� LoLQGH� QDVRODNULPDO� NDQDOÕQ� D÷]Õ� EXOXQXU. 

øQIHULRU�YH�PLGGOH�konkaODU�DUDVÕQGD�DQWHULRU�SDUDQDVDO�VLQ�VOHU�LoLQ�NULWLN�IRQNVL\RQX�

olDQ�ELU�E|OJH�RODQ�PLGGOH�PHDWXV�X]DQÕU��)URQWDO�PDNVLOOHU�YH�HWPRLG�VLQ�VOHULQ�KHSVL�
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EX� E|OJH\H� GLUHN� YH\D� HWPRLGDO� LQILQGXEXOXP� DUDFÕOÕ÷Õ\OD� GUHQH� ROXU�� (WPRLG�

LQILQGXEXOXP��HWPRLG�EXOODQÕQ�DQWHULRU� ODPHOODVÕ� LOH�XQVLQDW�SURçHVLQ�VHUEHVW�NHQDUÕ�

DUDVÕQGD�KLODO�úHNOLQGH�ELU�DoÕNOÕN�RODQ�KLDWXV�VHPLOXQDULV�LOH�RUWD�PHDWXVD�GUHQH�ROXU��

0XNR]DO�LQIODPDV\RQ�YH�SROLSR]LV�VÕNOÕNOD�EX�E|OJHGH�PH\GDQD�JHOLU�YH�VLQ�V�DNÕPÕQÕ�

REVWU�NWH� HGLS�PXNXV� VWD]ÕQD� VHEHS�ROXU� HQ� VRQXQGD�EDNWHUL\DO� VLQ�]LW� JHOLúLU [26]. 

Süperior meatus, middle ve süperior konka DUDVÕQGD�ORNDOL]HGLU�YH�SRVWHULRU�HWPRLG�

VLQ�VOHU�EXUD\D�GUHQH�ROXU��6IHQRLG�VLQ�V�RWHRPX�ELU�PHDWXVWD�ORNDOL]H�GH÷LOGLU�DPD�

süperior konka YH�QDVDO�VHSWXP�DUDÕQGD�QDVDO�NDYLWH\H�GDKD�\XNDUÕGDQ�GLUHNW�DoÕOÕU�� 

                 
ùHNLO��-1: 6D÷ lateral nazal duvar anatomisi [27].  

2.3.4 Etmoid sinüsler  

1D]DO� NDYLWHQLQ� �VW� YH� ODWHUDO� NÕVPÕQGD�� DQWHULRU� NDID� WDEDQÕQGD� ORNDOL]H�

ODELUHQW�ROXúWXUDQ�\DNODúÕN����DGHW�HWPRLG�K�FUH�YDUGÕU� En öndeki etmoid hücre Agger 

Nasi K�FUHVL�RODUDN�DGODQGÕUÕOÕU� %R\XWX�YH�VD\ÕVÕ�GH÷LúNHQOLN�J|VWHULU��'R÷XPGD�D]�

VD\ÕGD� K�FUH�PHYFXWWXU. Bu hücreler maksiller sinüsle birlikte klinik öneme sahip 

olacak kadar büyük tek sinüslerdir [28]. (WPRLG� ODELUHQWLQ� ODWHUDO� GXYDUÕQÕ� ODPLQD�

paprisea ROXúWXUXU��dDWÕVÕQÕ�IURQWDO�NHPLN�DQWHULRUGD��VIHQRLGLQ�DQWHULRU�\�]��YH�SDODWLQ�

NHPL÷LQ�RUELWDO�SURFHVL�SRVWHULRUGD�ROXúWXUXU��+�FUHOHU�HWPRLGDO�NRPSOHNVLQ�içindeki 

yerlerine YH�RUWD�NRQNDQÕQ�\DSÕúPD�\HULQH�J|UH�DQWHULRU�YH�SRVWHULRU�HWPRLGDO�K�FUHOHU�

olPDN� �]HUH� LNL\H� D\UÕOÕU��Anterior ve posterior etmoiGDO� K�FUHOHULQ� DUDVÕQGD� EDzal 

lamella denilen kemik bir lamina mevcuttur. Anterior etmoidal hücreler orta 

meatusdaki infindibuluma, posterior etmoidal hücreler ise süperior meatusa drene olur. 

%D]Õ� DQDWRPik varyasyonlar, paranazal sinüslerdeki drenaj ve ventilasyon 
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ER]XNOXNODUÕQD�VHEHS�RODELOLU��Bazen orta konka, konka bülloza denilen etmoid hücreyi 

bulundurabilir. Orta konkadaki pnömatizasyon genellikle asemtomatik olmakla 

birlikte bazen VLQ�V� GUHQDMÕQÕ� Eozabilir [10]. (WPRLG� K�FUHOHULQ� GL÷HU� DQDWRPLN�

varyasyonu Agger Nasi hücreleridir. %X� K�FUHOHU� RUWD� NRQNDQÕQ� DQWHURV�SHULRU�

\DSÕúPD�\HULQLQ�DQWHULRUXQGD�ORNDOL]H�ROXS�IURQWDO�UHVHVH�\DNÕQ�NRQXPGD�\HUOHúPLúGLU��

%X�K�FUHOHU�IURQWDO�VLQ�V�Q�GUHQDMÕQÕ�YH�YHntilasyonunu etkileyebilir. Haller hücresi 

GH� LQIHULRUGD� \HUOHúPLú� ELU� HWPRLG� K�FUH� ROXS� PDNVLOOHU� VLQ�V� GUHQDMÕQÕ� ER]DELOLU��

3RVWHULRUGD��HWPRLG�K�FUHOHU�VIHQRLG�VLQ�V�YH�RSWLN�VLQLU�\DNÕQÕQD�GR÷UX�V�SHURODWHUDO 

\|QGH�X]DQDELOLU��EX�K�FUHOHU�2QRGL�K�FUHOHUL�RODUDN�DGODQGÕUÕOÕU��Etmoid hücrelerin 

pnömotL]DV\RQXQGD�oRN�VD\ÕGD�YDU\DV\RQ�PHYFXWWXU�� 

2.3.5 Maksiller sinüs 

Maksiller kemik içerisinde lokalize olup, süperiorda orbita, inferiorda oral 

kavite, anteriorda kanin fossa, posteriorda pterigopalatin fossa ve medialde nazal 

NDYLWH� LOH� VÕQÕUOÕ� ERúOXNWXU�� 0DNVLOOHU� VLQ�V�Q� WDYDQÕQGDQ� LQIUDRUELWDO� VLQLU� JHoHU��

dRFXNODUGD�PDNVLOOHU� VLQ�V�Q� WDEDQÕ� QD]DO� NDYLWH� WDEDQÕ� LOH� D\QÕ� \�NVHNOLNWH� LNHQ��

\HWLúNLQOHUGH�QD]DO�NDYLWH�WDEDQÕQÕQ�\DNODúÕN���LOH����PP�GDKD�LQIHULRUXQGD�\HU�DOÕU��

/DNULPDO�NDQDO�VLQ�V�Q�DQWHURPHGLDOLQGH�X]DQÕU�� 

(ULúNLQOHUGH�KDFmi \DNODúÕN����PO�GLU ve en büyük sinüsdür. Maksiller sinüs 

RVWLXPX��VLQ�V�Q�PHGLDO�GXYDUÕQÕQ� DQWHULRUXQGD \HU�DOÕU�YH�VLQ�V�RVWLXP�YDVÕWDVÕ\OD�

etmoid infindibulum ve orta meaya drene olur. 2VWLXP� D\UÕFD� GDPDU� YH� VLQLUOHULQ�

VLQ�VH�JLULúLQGH�J|UHYOLGLU. <DNODúÕN�RODUDN�SRS�ODV\RQXQ������QGH��|]HOOLNOH�NURQLN�

sinüziti olan hastalarda aksesuar ostium olabilir [29]. Bu ostiumlar anterior ve 

SRVWHULRUGD�ROPDVÕQD�J|UH�DGODQGÕUÕOÕU�� 

Maksiller sinüs, +LJKPRUH¶XQ�DQWUXPX�RODUDN�GD�ELOLQLU�YH�ELID]LN�büyüme gösterir. 

øON���\DúÕQD�NDGDU�E�\�PHQLQ�LON�SHUL\RGX�JHUoHNOHúLU��øNLQFL�E�\�PH�SHUL\RGX���LOH�

��� \DúODUÕ� DUDVÕQGD� JHUoHNOHúLU [28]. 0DNVLOOHU� VLQ�V�Q� JHOLúPHVL�� DOYHRODU� SURFHVH�

LQYD]\RQ�LOH�ELUOLNWH�NDOÕFÕ�GLúOHULQ�oÕNPDVÕ�LOH�LQG�NOHQLU��Üst ikinci biküspit ve birinci 

YH� LNLQFL�PRODU� GLúOHULQ� WHSHOHUL��PDNVLOOHU� VLQ�V�Q� WDEDQÕ� LOH� \DNÕQ� LOLúNLOLGLU�� %D]Õ�

YDNDODUGD�� \DOQÕ]FD� ELU�PXN|] PHPEUDQ� LOH� D\UÕOÕU�� %X� \�]GHQ� ELU� GLú� HQIHNVL\RQX�

NROD\OÕNOD�PDNVLOOHU�VLQ�V�Q�LoLQH�\D\ÕODELOLU�YH�DNXW�VLQ�]LWH�VHEHS�RODELOLU�[30].  
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2.3.6 Frontal sinüs  

)URQWDO� VLQ�VOHU� HQ� GH÷LúNHQ� VLQ�VOHUGLU�� 1�IXVXQ� \DNODúÕN� �� �� NDGDUOÕN�

NÕVPÕQGD� ELU� YH\D� KHU iki frontal sinüsün agenezisi mevcuttur. Frontal sinüsün 

SRVWHULRU�GXYDUÕ��DQWHULRU�NUDQLDO�IRVVDQÕQ�DQWHULRU�GXYDUÕQD�WHNDE�O�HGHU��Bu sinüsün 

WDEDQÕQÕ� RUELWDQÕQ� �VW� SDUoDVÕ� ROXúWXUXU�� VertLNDO� YH� KRUL]RQWDO� VHJPHQWHQ� ROXúDQ�

NDEDFD�/�úHNOLQGHGLUOHU��'LYHrtikül, ekstra sinüs ve inkomplete septa gözlemlenebilir. 

%X�VLQ�V� LOHUOL\HQ�\DúODUGD�J|U�Q�U�YH���\DúÕQGDQ�|QFH�J|U�QW�OHPH�\|QWHPOHUL� LOH�

WDQÕQDPD\DELOLU��Frontal sinüs, orta meatusun anterioruna nazofrontal duktus yolu ile 

drene olur. )URQWRQD]DO�GXNWXV�oRN�VD\ÕGD�DQDWRPLN�YDU\DV\RQ�J|VWHUHELOLU�� 

2.3.7 Sfenoid sinüs 

6IHQRLG� VLQ�V�� DQWHULRU� YH� RUWD� VHUHEUDO� IRVVD� ELOHúNHVLQGH�� NDID� WDEDQÕQGD�

lokalizedir. Sfenoid sinüsün pnömotizasyonu orta çocukluk döneminde meydana gelir 

ve son hali 12 ± ���\DúODUÕQGD�ROXúXU [28]. Sinüs kaviteleri IDUNOÕ�ER\XWODUGD�YH�VÕNOÕNOD�

asimetrikdir. 6IHQRLG� VLQ�VOHU� \DNODúÕN� ���� LOH� ���� PP� FLYDUÕQGDNL� N�o�N� ELU�

sfenoetmoidal resese DoÕOÕU��%X�RVWLXPXQ�GH]DYDQWDMÕ� VLQ�V� WDEDQÕQGDQ���� ± 20 mm 

GDKD� \XNDUÕGD� \HU� DOPDVÕGÕU�� +LSRIL]� EH]L�� RSWLN� VLQLU�� LQWHUQDO� NDURWLN� DUWHU� YH�

NDYHUQ|]�VLQ�V�JLEL�YLWDO�\DSÕODU�VLQ�VH�\DNÕQ�VH\UHGHU��3WHULJRLG�NDQDO�VLQLUL��9LGLDQ�

VLQLU��� VLQ�V� WDEDQÕQGDQ�JHoHELOLU��6IHQRLGLW� IRQNVL\RQHO�RODUDN��J|] patolojilerinden 

KD\DWÕ� WHKGLW� HGHQ� GXUXPODUD� NDGDU� VHEHS� RODELOLU�� Lokalizasyonundan ötürü, 

SDWRORMLOHULQLQ� WHúKLVL� ]RUGXU�� 3DUDQD]DO� VLQ�VOHULQ� B7� WDUDPDVÕ� LOH� WHúKLV�

edilebilmektedir.  

2.4 Burun ve Paranazal Sinüs Damar ve Lenfatikleri 

2.4.1 AUWHU\HO�GRODúÕP 

Nazal kavitenin zengin vasküler beslenmesi hem internal hem eksternal karotid 

VLVWHPGHQ� ND\QDNODQÕU [31]. øQWHUQDO� NDURWLG� DUWHULQ� RIWDOPLN� GDOÕQGDQ� ND\QDNODQDQ�

DQWHULRU�YH�SRVWHULRU�HWPRLG�DUWHUOHU�RUELWD\Õ�JHoHU�IURQWRHWPRLG�VXWXU�\DNÕQÕQGDNL�bir 

foramina YDVÕWDVÕ\OD�HWPRLG�ODELUHQWH�JLUHU� 'DPDUODU�JHQHOOLNOH�NHPLN�NDQDOODUÕ�Loinde 

kribriform plakaya medial olarak seyreder; bununla birlikte, etmoid oDWÕQÕQ� ��PP�

DOWÕQD�NDGDU�RODQ�PH]HQWHUOHUGH�D\UÕODELOLU�YH�DVNÕGD�NDODELOLUOHU� [32]. Etmoidi geoip 

intrakraniyal alana girdikten sonra��HWPRLG�DUWHUOHU�GXUD\Õ�EHVOHPHN�Loin dallarD�D\UÕOÕU� 

Bununla birlikte nazal kaviteyi beslemek ioin kribriform plakadan geri nazal kaviteye 
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d|nen dallar verir. Posterior etmoid arter, süperior konka ve posterior septumu 

beslerken, anterior etmoid arter, NRQNDODUÕQ� DQWHULRU� NVÕÕPODUÕ� LOH�middle konka ve 

septumu besler. Eksternal karotid arterin nazal NDYLWH\H�JLGHQ�GDOODUÕ�internal maksiller 

arter ve fasiyal arterlerden GDOODQÕU. Fasial arterin, anterior nazal septum ve nazal 

kaviteyi besleyen superior labial ve angular arter olmak üzere iki WHUPLQDO�GDOÕ�YDUGÕU��

Nazal kavitenin kalan NÕVPÕQÕ� pterigopalatin fossa ioinden geçip terminal olarak 

dallanan internal maksiller arter besler. Sfenopalatin arter daOÕ�� orta NRQNDQÕQ�

posteroinferior NÕVPÕQGD�bulunan sfenopalatin foramen yoluyla nazal kaviteye geçer. 

%X�DUWHU�NRQNDODUÕ��ODWHUDO�QD]DO�GXYDUÕ��VLQ�sleri ve septumu besleyen posterior lateral 

ve posterior septal arter dallarÕQD D\UÕOÕU��3RVWHULRU�VHSWDO�Drter, vomer boyunca bir oluk 

ioinde DQWHULRUD� GR÷UX devam edip insiziv foramene giden nazopalatin arter GDOÕQÕ�

verir. ønternal maksiller arterin bir baúND� GDOÕ� RODQ� desenden palatin arter, greater 

palatin foramen ile oral kaviteye geçer . Greater palatin arter, süperior labial arter, 

sfenopalatin arter ve anterior etmoid arterler anterior septumda önemli bir arteriyel 

DQDVWRPR]�DODQÕ�ROXúWXUXU. Kiesselbach pleksusu YH\D�/LWWOH
V�DODQÕ�RODUDN�da bilinen 

bu b|lge, HSLVWDNVLVOHULQ�ELOLQHQ�HQ�\D\JÕQ�Eölgesidir [31] . 

 
ùHNLO��-2: 6D÷ lateral QD]DO�GXYDUÕQ�arteriyal beslenmesi [27].  
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ùHNLO��-3: 6HSWXP�VRO�WDUDIÕQ�DUWHU\DO�EHVOHQPHVL. Kiesselbach pleksusunun daire 

içerisinde gösterilmesi [27]. 

2.4.2 VHQ|]�GRODúÕP 

Burnun venöz GDPDUODUÕ�DUWHUOHUH�EHQ]HU�ELU�VH\LU�L]OHU��6HSWXP�YH�ODWHUDO�QD]DO�

kavitenin ven|]�GUHQDMÕQÕQ�oo÷u, sfenopalatin arteri takip ederek infratemporal fossada 

yer alan pterigoid pleksusa gider [33]. Etmoid venler, oftalmik pleksus, süperior ve 

inferior oftalmik venlere dökülür. Bu ven|z sistemler ile y�z, damak ve farinks venleri 

DUDVÕQGD�oRN�VD\ÕGD�  venöz DQDVWRPR]�YDUGÕU��Son venöz drenaj, kavern|z sin�s ve 

anterior kranial fossa\D�XODúÕU�[34]. Buradaki venler NDSDNVÕ] \DSÕGD�ROGX÷X�LoLn burun 

boúlu÷undan orbitaya ve kafa ioi boúlu÷a potansiyel olarak enfeksiyoQ�\D\ÕODELOLU.  

2.4.3 Kavernöz pleksus 

Nazal kaYLWH\L�|UWHQ�PXNR]DQÕQ�HQ�|QHPOL�IRQNVL\RQODUÕQGDQ�ELULVL�GH�LKWL\Do�

KDOLQGH�QD]DO�NDYLWH�KDFPLQL�GH÷LúWLUPHN�LoLQ�JHQLúOH\LS�GDralabilme fonksiyonunun 

ROPDVÕGÕU��Bu belirgin olarak septum, orta ve alt konkada lokalize kavernöz pleksus 

VLVWHPL�WDUDIÕQGDQ�JHUoHNOHúWLULOLU��.DYHUQ|]�SOHNVXV��DUWHU\HO�YH�YHQ|]�VLVWHP�ND\QDNOÕ�

NDSDNVÕ]� DQDVWRPR]� \DSDQ� GDPDU� VLVWHPLQGHQ� ROXúXr. Bu sistem epitelyal 

PLNURVLUN�ODV\RQXQ�IHQHVWUDOÕ�NDSLOOHU�D÷ÕQD�ED÷ODQÕU [33]. Yüzeysel pleksus sadece 

subepitelyal ve gland�OHU�NÕOFDO�GDPDUODUÕÕQ�YHQ|]�ERúDOWÕPÕQÕ�\DSDUNHQ, periost veya 

perikondiumda lokalize NDOÕQ�GXYDUOÕ�GHULQ�SOHNVXV�GD�DUWHUL\RYHQ|z anastomozlardan 

DUWHUL\HO�NDQ�DOÕU.   
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$UWHU\HO�DQDVWRPR]D�NDQ�DNÕúÕ��G�]�NDV�WDEDNDVÕ�WDUDIÕQGDQ�UHJ�OH�HGLOLU�YH�NDYHUQ|z 

pleksusu NDSDVLWDQV� GDPDUODUÕ� RODUDN fonksiyon gördürür.  Düz kas tonusu, 

dolaúÕPGDNL VHPSDWLN� YH� SDUDVHPSDWLN� DMDQODUÕQ� \DQÕ� VÕUD� PHNDQLN�� WHUPDO� YH�

SVLNRORMLN�X\DUDQODUD�GX\DUOÕGÕU�� 

G�Q� ER\XQFD�� LNL� QD]DO� NDYLWH� DUDVÕQGD� NDUúÕOÕNOÕ� RODUDN� GH÷iúen s�rekli bir 

konjesyon ve dekonjesyon d|ng�s� YDUGÕU��%XQD�QD]DO�VLNOXV�GHQLU� Bu durumda iki 

WDUDI�DUDVÕQGD�GH÷LúHQ�QD]DO�GLUHQo�QRUPDO�QD]DO�IRQNVL\RQOX�ELU�KDVWDGD�oRN�QDGLUHQ�

hissedilir [20]. 

2.4.4 LHQIDWLN�GRODúÕP 

Nazal vestib�lün lenfatikleri, eksternal burunla birlikte anteriorD�GR÷UX olarak 

drene olarak fasyal ve submandibular lenf nodlarina akar. Nazal kavitenin NDODQÕ 

SRVWHULRUGD� ODWHUDO� UHWURIDULQJHDO� OHQI� QRGODUÕQD� GR÷ru drene olur. Lateral burun 

GXYDUÕQÕ drene eden anterosuperior ve posterosuperior trunkuslar YDUGÕU. Bunlardan 

birincisi;  DOW� YH� RUWD� NRQNDQÕQ� |Q� NÕVPÕQGDQ ND\QDNODQÕUNHQ�� LNLQFLVL; orta konka 

posterioru, �st konka, sfenoetmoidal reses ve olfakt|U� \DUÕNWDQ� ND\QDNODQÕU�� 6HSWDO�

lenfatikler, lateral retrofaringeal d�÷�mlere drene olmadan |nce |staki borusunun 

DUNDVÕQGD�ELUOHúen bu trunkuslara NDWÕOPDN�LoLQ�EXUXQ�WDEDQÕQÕ�JHoerler. Nazal lenfatik 

GUHQDM�D\UÕFD�MXJXORGLJDVWULN�YH�GHULQ�VHUYLNDO�OHQI�]LQFLUOHULQH�drene olur.  

2.5 Burun ve Paranazal Sinüs øQQHUYDV\RQODUÕ 

2.5.1 Genel duyu 

Burunun ana duyusal innervasyonu, 5. kraniyal sinir olan trigeminal sinirin 

maksiller ve oftalmik VLQLU�GDOODUÕQGDQ ND\QDNODQÕU��0DNVLOOHU�sinir, foramen rotundum 

yoluyla pteriJRSDODWLQ�IRVVDQÕQ�oDWÕVÕQdan girer, daha sonra orta y�]�\DSÕODUÕQD�ELUNDo 

duyusal dalÕQÕ g|nderir. Burun boúlu÷unu innerve etmeye y|nelik dallar, sfenopalatin 

damarlar ve sfenopalatin gangliyondan otonomik liflerle birlikte sfenopalatin 

foramenden EXUXQD� JLUHU�� 3RVWHURLQIHULRU� QD]DO� GDOODU�� NRQNDODUÕQ� PXNR]DVÕQD� YH�

lateral nazal duvaUÕQ�GX\XVDO�LQHUYDV\RQXQX�\DSDU. Posterosuperior dallar, nazopalatin 

(Scarpa's) sinir olarak nazal septuma ulaúmak ioin sfenoid kemi÷in y�z�nden geoer. 

Nazopalatin sinir daha sonra |n ve �VW� JLQJLYD\Õ� LQQHUYH� HWPHN� Loin foramen 

insisivumdan geoer. Trigeminal sinirin oftalmik dalÕQÕQ duyusal innervasyonu, 

süperior orbital fiss�r yoluyla orbitaya JLUGLNWHQ� VRQUD� 9�
GHQ� D\UÕODQ� QD]RVLOLHU�

VLQLUGHQ�JHOLU��1D]RVLOLHU� VLQLU�� VÕUD\OD� arterleri ile beraber buruna giren |n ve arka 
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etmoid sinirlere b|l�n�r. gn etmoid sinir |n yan buUXQ�GXYDUÕQÕ�innerve ederken, arka 

etmoid sinir arka ve �VW�VHSWXPX�YH�\DQ�EXUXQ�GXYDUÕQÕ�LQQHUYH�HGHU�� 

 
ùHNLO��-4: 6D÷�lateral QD]DO�GXYDUÕQ�GX\XVDO�LQQHUYDV\RQX�[27]. 

 

               
ùHNLO��-5: Sol nazal septumun duyusal innervasyonu [27].  
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2.5.2 Otonomik duyu 

Nazal bezlerin ve vask�OHU�\DWDNODUÕQ�VHPSDWLN�YH�SDUDVHPSDWLN�LQQHUYDV\RQX�

normal fizyolojik aktiviteleriQLQ�PHUNH]LQGH�\HU�DOÕU�[35]. Sempatik yol, preganglionik 

liflerin oÕNWÕ÷Õ� YH�YDJRVHPSDWLN�J|vde ile birlikte hareket ederek servikal sempatik 

JDQJOLRQGD� VRQODQGÕ÷Õ� WRUDNRORPEHU�pleksusta baúlar. Postganglionik lifler, internal 

karotid arter boyunca ilerler ve sonunda petrosus profundus sinirini oluúturur ve bu 

sinir daha greater süperfisiyal petrosal sinirle birleúerek Vidian siniri oluúturur. Vidian 

sinir, sfenopalatin gangliona NDWÕOGÕ÷Õ pterigopalatin fossaya girer. Sempatik lifler 

sfenopalatin ganglionda sinaps yapmaz, mukoza boyunca GD÷ÕODQ 9��GDOODUÕQD�NDWÕOÕU��

Di÷er sempatik lifler karotid pleksustan V1'in etmoid VLQLU� GDOODUÕ� ER\XQFD�KDUHNHW�

eder. Burun boúlu÷unun parasempatik innervasyonu, EH\LQ� VDSÕQGDNL süperior 

salivator nükleustan baúODU��/LIOHU�IDVL\DO�VLQLUOH��QHUYXV�LQWHUPHGLXV�NÕVPÕ��JHQLNXODW�

gangliona gider, daha sonra sinaps yapmadan greater süperfisiyal petrosal sinir olarak 

oÕNDU��%X�VLQLU��GDKD�|nce tarif edildi÷i gibi Vidian siniri oluúturmak ioin sempatik 

derin petrosal sinirle birleúir. Sempatik liflerin aksine, parasempatik lifler sfenopalatin 

ganglionda sinaps yapar, postganglionik lifOHU�9�
QLQ�GX\X�GDOODUÕ�LOH�ELUOLNWH�VLQRQD]DO�

mukozaya da÷ÕOÕU�[31].  

2.6 Burun ve Paranazal Sinüs Fizyolojisi 

%XUQXQ�VROXQXP�YH�NRNX��]HULQH�|QHPOL�IRQNVL\RQX�YDUGÕU��6D÷OÕNOÕ�NLúLOHUGH 

VROXQDQ� KDYD� DNFL÷HUOHUGHNL� DOYHROOHUH� XODúPDGDQ� |QFH� QDVDO� PXNR]D� WDUDIÕQGDQ�

ILOWUHOHQLU�� ÕVÕWÕOÕU� YH� QHPOHQGLULOLU�� %XUQXQ� EX� IRQNVL\RQODUÕ� DOW� VROXQXP� \ROODUÕQÕQ�

NRUXQPDVÕQÕ�VD÷ODU��1D]DO�NDYLWHQLQ�ELU�NÕVPÕ�VR÷XN�DOJÕQOÕ÷Õ�RODQ�NLúLOHUGH�EHOLUJLQ�

olan UH]RQDQVWD� URO�R\QDU��1D]DO�PXNR]DQÕQ�DOHUMHQOHU, PLNURRUJDQL]PDODU�YH�GL÷HU�

LULWDWLI�PDGGHOHUH�NDUúÕ�SULPHU�VDYXQPD�VLVWHPLQGH�VSHVLILN�URO��YDUGÕU��%X�VDYXQPD�

PXNRVLOL\HU�WUDQVSRUW���LQIODPDV\RQ��KXPRUDO�YH�K�FUHVHO�LPPXQ�\DQÕW�LOH�V�UG�U�O�U�� 

2.6.1 Burnun solunum fonksiyonu  

1RVWULOOHU� YDVÕWUDVÕ\OD� LQVSLUH� HGLOHQ�KDYD� IDUNOÕ�yollara D\UÕOÕU� YH�PHDWXVODUÕ�

WDNLS�HGHU��+DYD�DNÕPÕ�60º DoÕODQPD�\DSDU�YH�YHVWLE�O�Q�SRVWHULRU�NÕVPÕQGDQ�VRQUD�

KRUL]RQWDO�ROXU��1D]DO�NDYLWH�JLULúLQGHNL�KDYD�DNÕPÕ�KÕ]Õ�\DNODúÕN 2-3 m/s¶ dir, bununla 

ELUOLNWH�KDYD�\ROXQX�HQ�GDU�QRNWDVÕQÕ�ROXúWXUDQ�LQWHUQDO�QD]DO�YDOY�QRNWDVÕQGD�\DNODúÕN�

12-���P�V¶\H�\�NVHOLU��Konka E|OJHVLQGH�KÕ]��-��P�V¶\H�G�úHU [36]��+DYD�oR÷XQOXNOD�

RUWD�PHDWXVWDQ�JHoHU��+DYD�DNÕPÕ��EXUQXQ�ÕVÕWPD�YH�QHPOHQGLUPH�JLEL�IRQNVL\RQODUÕ�
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için önemli bir faktör olan türbülan WDU]GD� ROXU�� 5LQRIDULQNVH� JLUHUNHQ� KDYD� DNÕPÕ�

WHNUDU� \|Q� GH÷LúWLUHUHN� ODPLQDU� KDOH� JHOLU� YH� KÕ]Õ� �-�� P�V¶\H� \�NVHOLU� Koklama 

VÕUDVÕQGD��QRVWULOOHU�GLODWH�ROGX÷X�LoLQ�LQVSLUH�HGLOHQ�KDYD�GLUHN�RODUak süperior konkaya 

YH� ROIDNW|U� HSLWHOH� XODúÕU�� (NVSLU\XPGD� KDYD� DNÕPÕ� LQVSLU\XPD� J|UH� GDKD� W�UE�ODQ�

WDU]GD�ROXU��.XYYHWOL�QHIHV�DOÕQGÕ÷ÕQGD�Bernoulli IHQRPHQLQGHQ�GROD\Õ�YHVWLEXO�o|NHU�

YH�LQVSLUH�HGLOHQ�KDYD�ROIDNW|U�E|OJH\H�XODúPD] [37]. Bu etki D\UÕFD \Dú�LOH�GH�ortaya 

oÕNDELOLU YH\D�ULQRSODVWL�VÕUDVÕQGD�DODU�NDUWLODMODUÕQ hasar görmesinden kaynaklanabilir. 

2.6.2 Nazal resistans  

Nazal hava yolu direnci total hava yolu direncinin \DNODúÕN����¶ÕQÕ�ROXúWXUXU 

[36]��+D\DWÕQ�LON���D\ÕQGD�DQDWRPLN�QHGHQOHUGHQ�GROD\Õ�\HQLGR÷DQODU�zorunlu burun 

VROXQXPX� \DSDUODU�� %X� GXUXP� YHQ|]� G|Q�ú olurken DNFL÷HUOHULQ� RSWLPDO� RODUDN�

JHQLúOHPHVL� LoLQ� JHUHNOLGLU�� <HWLúNLQOHULQ� \DNODúÕN� ���¶i burun solunumu yapar. 

<DOQÕ]FD�HJ]HUVL]�JLEL ED]Õ�GXUXPODUGD�RUDO�YH\D�RURQD]DO�\RO�NXOODQÕOÕU [37]. )DUNOÕ�

SDUDPHWUHOHU�QD]DO� UHVLVWDQVÕ�HWNLOH\HELOLU��%XQODU��QRVWULOOHULQ�\|Q���QD]DO�NDYLWHQLQ�

úHNOL�YH�ER\XWX��NRQNDODU�YH�DNÕP�KÕ]ÕGÕU��1D]DO�NDYLWHQLQ�úHNOL�YH�ER\XWXQXQ�QD]DO�

resistansta önemli ELU� IRQNVL\RQX� YDUGÕU�� 9HVWLEXO�Q� ER\XWX�� GLODW|U� QDULV� EHQ]HUL�

NDVODUÕQ�EHOLUOL�ELU�DNWLYDV\RQX� LOH�GH÷LúHELOLU� DPD�KD\YDQODUD�NÕ\DVOD� LQVDQODUGD�EX�

IRQNVL\RQ�NÕVÕWOÕGÕU��1D]DO�PXNR]D�úLúNLQOL÷LQLQ�GH÷LúLPL�WHPHO�RODUDN�YDVN�OHU�\DQÕW�

VRQXFXGXU�� %X� \DQÕWa alt konka, orta konka ve septumdaki venöz erektil dokunun 

JHQLúOH\HELOPH� NDSDVLWHVLQL� G�]HQOH\HQ� VHPSDWLN� VLVWHP� DUDFÕOÕN� HGHU� Sempatik 

sistemin GHYDPOÕ� ELU WRQ�V�� YDUGÕU�� EX� WRQ�V� NHVLOLUVH� HUHNWLO� GRNXODUÕQ� úLúPHVL\OH�

burunda konjesyon meydana gelir [38]. Her iki nazal kavitedeki sempatik stimulasyon 

QRUPDOGH�DVLPHWULNWLU��%XQGDQ�GROD\Õ�KDYD�DNÕPÕQD�NDUúÕ�GLUHQoWH�G|QJ�VHO�ELU�DNWLYLWH�

sergilenir. Parasempatik innHUYDV\RQ� VIHQRSDODWLQ� JDQJOLRQ� YDVÕWDVÕ\OD� GD÷ÕOÕU� YH�

SDUDVHPSDWLN�LQHUYDV\RQXQ�GDOODUÕ�QD]DO�JODQG�YH�NDQ�GDPDUODUÕQD�JLGHU��Sekresyonu 

EDúODWDQ� DVHWLONROLQ� YH� HVDV� RODUDN� YDVRGLODWDV\RQD� QHGHQ� RODQ� YDVRDNWLI� LQWHVWLQDO�

polipeptitler (VIP) bu sistemin nörotransmitterleridir.  

Ortosempatik sistemin stimulasyonu vazokonstrüksiyona ve kan hacminde 

azalmaya neden olur. 6HUYLNDO� VHPSDWHNWRPL\H� EHQ]HU� úHNLOGH� EX� VLVWHP�

oÕNDUÕOGÕ÷ÕQGD�� QD]DO� NRQMHV\RQGD� YH� GLUHQoWH� DUWPD\D� QHGHQ� RODQ� VDELW� ELU�

paraVHPSDWLN�WRQ�V�ROGX÷X�J|U�O�U�[39]. Parasempatik sistem temel olarak gODQGODUÕ�

innerve eder, kapasitans damarlara majör etki etmeksizin sulu nazal sekresyona sebep 
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RODQ�ELU�VWLPXOXV�ROXúWXUXU��1D]DO�VLNOXV��\Dú��HN]HUVL]��SRVW�U��KRUPRQODUD�YD]RPRWRU�

\DQÕW��oHYUHVHO�IDNW|UOHU��IDUPDNRWHUDSL��GX\JXVDO�YH�SVLNRORMLN�\DQÕWODU�Jibi fizyolojik 

GXUXPODU� NRQND� PXNR]DVÕQGD� úLúPH\L� PRGLIL\H� HGHELOLU� YH� QD]DO� NDYLWH� KDFPLQL�

GH÷LúWLUHELOLU [37]. 

1D]DO� VLNOXV�� SRSXODV\RQXQ� \DNODúÕN� ���
LQGH� EXOXQXU� YH� EH\LQ� VDSÕQGDNL�

�KLSRWDODPXV�� VROXQXP� E|OJHOHUL� WDUDIÕQGDQ� NRQWURO� HGLOLU�� 1D]DO� NRQMesyon ve 

GHNRQMHV\RQGD�VLNOLN�ELU�GH÷LúLP�ROXU�YH�VHPSDWLN� VLVWHPL� WDUDIÕQGDQ�NRQWURO�HGLOLU��

Nazal silusun V�UHVL���LOH���VDDW�DUDVÕQGD�GH÷LúPHNWH�ROXS��süresi \DWDQ�NLúLOHUGH�HQ 

uzun�� D\DNWD� GXUDQ� NLúLOHUGH� GDKD NÕVDGÕU. Siklik varyasyonun ergenlik döneminde 

GDKD�DNWLI�YH�\HWLúNLQOLNWH�GDKD�D]�DNWLI�ROGX÷X�J|U�OPHNWHGLU��1D]DO�VLNOXVXQ�JHQLúOL÷L�

QD]DO�HQIHNVL\RQ�LOH�DUWDU�YH�ELU�QD]DO�SDVDM�WDPDPHQ�WÕNDQDELOLUNHQ�GL÷HUL�DoÕN�NDOÕU 

[40]. 1D]DO� VLNOXVXQ� IRQNVL\RQHO� |QHPL� WDP� RODUDN� DQODúÕODPDPÕúWÕU�� %X� VLklusun 

VROXQXP�VDYXQPDVÕQGD�ELU� URO��ROGX÷X�G�ú�Q�OPHNWH�� DQFDN�QD]DO� VLNOXVXQ�JHUoHN�

fonksiyonel önemi henüz bilinmemektedir [20].  

<DúOÕODUGD�PXKWHPHOHQ�PXNR]D�DWURILVLQGHQ GROD\Õ�QD]DO�GLUHQo�D]DOPDNDGÕU. 

(J]HUVL]� VHPSDWLN� WRQGD� ELU� DUWÕúD� YH� QD]DO� GLUHQoWH� ELU� D]DOPD\D� QHGHQ� ROXU�� %X�

GH÷LúLNOL÷LQ�EDúODQJÕFÕ�KÕ]OÕGÕU�YH�HJ]HUVL]LQ�NHVLOPHVLQGHQ�VRQUD�\DNODúÕN���� LOD����

dakika sürer. Postür, E�\�N�RODVÕOÕNOD�VHPSDWLN�WRQXVXQ�GH÷LúPHVL�YH�EXQXQOD�ELUOLNWH�

vHQ|]�EDVÕQoWDNL�GH÷LúLNOLNOH�LOLúNLOL�RODUDN�QD]DO�PXNR]DQÕQ�NDOÕQOÕ÷ÕQÕ�HWNLOH\HELOLU 

[41]. Yatarken direnç artar ve \DWÕODQ�tarafGDNL�GLUHQo�DUWÕúÕ�GDKD�EHOLUJLQ�ROXU��Bu etki, 

\DQ� J|÷�V� GXYDUÕ� YH� DNVLOOHU� E|OJHGHNL� EHOLUOL� E|OJHOHULQ� FLOGLQGH� EDVÕQo� Kissinden 

kaynaklanan reflekslerH�ED÷OÕ�ROXU��%X�SRVW�UDO�UHIOHNVL�EDúODWPDN�LoLQ�X\DUDQÕQ�EHOLUOL�

ELU�V�UHVL��FLOW�DODQÕ�\�]H\L�YH�E�\�NO�÷��ROPDOÕGÕU��'X\JXVDO�IDNW|UOHULQ�GH�VHPSDWLN�

VLVWHP� \ROX\OD� EXUXQ� PXNR]DVÕ� �]HULQGH� HWNLVL� YDUGÕU� Duygusal labilite, nazal 

VHNUHV\RQ�YH�NRQMHV\RQGD�DUWÕúD�QHGHQ�RODELOLU [37]. 

2.6.3 Burnun filtre fonksiyonu 

%XUQXQ� DQD� LúOHYOHULQGHQ� ELUL�� solunan havada bulunan yüksek 

konsantrasyondaki partiküllerden KDYD\Õ� ILOWUHOHPHNWLU�� o�QN�� EX� SDUWLN�OOHU� DOW�

VROXQXP� \ROODUÕQÕQ� frajil \DSÕODUÕQD� ]DUDU� YHUHELOLU� YH� DOYHROOHULQ klerensini 

\DYDúODWDELOLU [42]. SROXQXP�KÕ]ÕQÕQ�DUWPDVÕ�LOH�EXUXQ�KDYD�\ROXQGDNL�KDYD�W�UE�ODQVÕ�

DUWDU�� %XQGDQ� GROD\Õ� ��� PP
GHQ� E�\�N� SDUWLN�OOHU�� hava-mukoza temas süresi 

DUWPDVÕQD�ED÷OÕ�EXUDGD�WXWXOXU��9LEULVVDH�YH\D�EXUXQ�GHOLNOHULQGHNL�W�\OHU��oRN�GDKD�
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E�\�N�SDUoDFÕNODUÕQ�\DNDODQPDVÕQD�\DUGÕPFÕ�ROXU. 12 mm'ye kadar olan daha küçük 

SDUWLN�OOHU�� EXUXQ� HSLWHOLQL� NDSOD\DQ� PXNXV� |UW�V�QH� \DNDODQÕU� Bu mukus örtüsü 

goblet K�FUHOHUL� WDUDIÕQGDQ� �UHWLOLU� YH� SDUWLN�OOHUL� \XWPDN� LoLQ� posteriorda lateral 

IDULQJHDO� GXYDUODUD� GR÷UX� VLOL\HU� KDUHNHW� WDUDIÕQGDQ� \|QOHQGLULOHQ� V�UHNOL� ELU� DNÕúWD�

hareket eder [29]��1RUPDO�NRúXOODUGD�PXNXV�DNÕúÕQÕQ�YH�SDUWLN�O�WDúÕQPDVÕQÕQ�RUWDODPD�

KÕ]Õ� \DNODúÕN� �� PP�GDN
GÕU� [37]. .RQMHQLWDO� DQRPDOLOHU� �.DUWDJHQHU� WULDGÕ�� SULPHU�

VLOL\HU� GLVNLQH]L��� VROXQDQ� KDYDQÕQ� G�ú�N� QHP� YH� VÕFDNOÕ÷Õ�� ORNDO� RODUDN� X\JXODQDQ�

ilaçlar, çevresel olarak yüksek miktarda odun tozuna maruz kalma, tütün GXPDQÕ��

VROXQDQ� JD]ODU� JLEL� IDUNOÕ� IDNW|UOHU� VLOL\HU� hareket VÕNOÕ÷ÕQÕ� D]DOWÕU�� 6ÕFDNOÕNOD� LOJLOL�

olarak, siliyer hareket ��&� LOH� ���&� DUDVÕQGD� GXUXU�� 1D]DO� PXNR]D� HQIHNVL\RQODUÕ; 

özellikle bakteriyel rinit, piyosiyanin ve 1-hidroksifenazin (Pseudomonas) gibi bD]Õ 

toksinler üreterek siliyer fonksiyonunu bozar [28], [29]. 

2.6.4 Burnun klimatizasyon fonksiyonu 

1D]DO�PXNR]DGD�DUWHUOHU��YHQ|]�VLQ�]RLGOHUL�NDQODQGÕUDQ�YH�PXNR]DQÕQ�YHQ|]�

erektil GRNXVXQX� ROXúWXUDQ� NÕOFDO� GDPDUODUD� D\UÕOÕU� +DFLP� ED]ÕQGD�PXNR]DQÕQ� DQD�

ELOHúHQLQL�ROXúWXUXUODU��$OW�NRQNDQÕQ�|Q�NÕVPÕQGD�YH�QD]DO�VHSWXPGD�L\L�JHOLúPLúOHUGLU��

6LQ�]RLGOHU� GROGX÷XQGD�� ELU� GDPDU�\DVWÕ÷Õ� ROXúWXUXUODU� YH� VROXQDQ�KDYD\Õ� ÕVÕWDQ�ELU�

oHúLW�UDG\DW|U�J|UHYL�J|U�UOHU��%XUXQ��VROXQDQ�KDYDQÕQ�µ¶NOLPDWL]DV\RQ¶¶XQGD �ÕVÕWPD�

ve nemlendirme) önemli bir role sahiptir. Hava, konduksiyon, konveksiyon ve 

UDG\DV\RQOD� ÕVÕWÕOÕU�� .DQ� DNÕúÕ� VROXQDQ� KDYD� DNÕúÕQÕQ� WHUVL� \|Q�QGH� ROGX÷X� LoLQ� ÕVÕ�

GH÷LúLPL�YHULPOL úHNLOGH�\DSÕOÕU� Solunan hDYD�Y�FXW�VÕFDNOÕ÷ÕQD�\DNÕQ�ELU� VÕFDNOÕ÷D�

NDGDU�ÕVÕWÕOÕU��Bu havaQÕQ, ���
GHQ�ID]ODVÕ DNFL÷HUOHUH�JLUPHGHQ�|QFH�QHPOHQGLULOPLú�

olur��'Õú� VÕFDNOÕN� G�ú�N� ROGX÷XQGD� EX� VHYL\HOHUH� XODúÕOÕU� NazoIDUHQNVWHNL� VÕFDNOÕN�

sadece 2°C ila 3°C arasÕQGD�GH÷LúLU [29]��$÷Õ]GDQ�QHIHV�DOPDda, nazal fonksiyonlar 

DWODQGÕ÷Õ�LoLQ HWNLQOL÷L�G�ú�NW�U. 

7UDNHRVWRPLGH� ROGX÷X� JLEL� NOLPDWL]DV\RQGDNL� HNVLNOLN� VROXQXP� HSLWHOLQde 

GH÷LúLNOL÷H�VHEHS�RODUDN \DVVÕ�HSLWHOe çevirir [43]��%X�GH÷LúLNOLN ile seromüköz bezlerin 

PLNWDUÕ�� goblet K�FUHOHULQLQ� PLNWDUÕ ve siliyer fonksiyonunun kalitesi D]DOÕU, bu da 

klimatizasyon ve nazomukosiliyer klirensin hassas IRQNVL\RQODUÕQGD�ER]XNOX÷D�QHGHQ�

olur. Klimatize edilmeden VROXQDQ� KDYDQÕQ� NRPSOLNDV\RQODUÕ� NDEXNODQPD� YH 

enfeksiyondur. 
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2.6.5 øPP�QRORMLN�fonksiyon 

Solunum sistemini; oHúLWOL� irritatif maddelere, mikroorganizmalara ve 

DOHUMHQOHUH�NDUúÕ�NRUX\DQ�LNL�PHNDQL]PD YDUGÕU��%XQODU� spesifik olmayan ve spesifik 

VLVWHPOHU�RODUDN�WDQÕPODQDELOLU��6SHVLILN�ROPD\DQ�VLVWHP��PXNRVLOL\HU�WDúÕPD�VLVWHPL�

LOH� EXUQXQ� ILOWUHOHPH� LúOHYLQL� LoHULU�� øQVSLUH� HGLOHQ mikroorganizmalar, irritatif 

PDGGHOHU�YH�DOHUMHQOHU��VLOL\HU�PXNR]D\Õ�NDSOD\DQ�QD]DO�PXNXV�|UW�V��LoLQGH�WXWXOXU�

YH�ULQRIDUHQNVH�WDúÕQÕU��\XWXOXU�YH�PLGH�HQ]LPOHUL�WDUDIÕQGDn yok edilir. Bu, insanlarda 

ELULQFLO�VDYXQPD�KDWWÕQÕ�ROXúWXUXU��øNLQFL�VDYXQPD�KDWWÕQÕ�ROXúWXUDQ�GL÷HU�ELU�VSHVLILN�

VLVWHP�LVH�LQIODPDWXDU�UHDNVL\RQGXU��9D]RGLODWDV\RQ��DUWDQ�NÕOFDO�JHoLUJHQOLN��SOD]PD�

eksudasyonu ve nötrofillerin aktivasyonu nazal obstrüksiyon ve rinoreyi indükler. 

$NWLYH� HGLOPLú� LQIODPDWXDU� K�FUHOHU� WDUDIÕQGDQ� VDOÕQDQ� ELUNDo� IDNW|U�� VLQLU�

UHVHSW|UOHULQL�WDKULú�HGHU�YH�KDSúÕUPD\D�YH�EXUXQ�NDúÕQWÕVÕQD�QHGHQ�ROXU��%LUNDo�J�Q�

sonra monositler ve makrofajlar harekete geçer ve viral ve hücreseO�NDOÕQWÕODUÕ�RUWDGDQ�

NDOGÕUÕU� 

6SHVLILN�ROPD\DQ�VDYXQPD�VLVWHPLQLQ�\DQÕ�VÕUD��LPP�QRORMLN olarak hümoral 

YH� K�FUHVHO� \DQÕWODUGDQ� ROXúDQ� VSHVLILN� ELU� VDYXQPD� VLVWHPL� GH� YDUGÕU�� %X� VLVWHP�

SDWRMHQLQ� WDPDPHQ� RUWDGDQ� NDOGÕUÕOPDVÕQGDQ� YH� LPP�QRORMLN� KDIÕ]D� IHQRmeninin 

indüklenmesinden sorumludur [44]. 

2.6.6 Olfaksiyon 

øQVDQODUÕQ�NRNX�DOPD�\HWHQHNOHUL�\Dú�LOH�ELUOLNWH NDGHPHOL�ELU�úHNLOGH�JHULOHU��

DQFDN�EX�GX\XQXQ�|QHPL�KDILIH�DOÕQPDPDOÕGÕU��.RNX�DOPD�VLVWHPL��ELULQFLO�NRNX�DOPD�

PHUNH]OHUL�YH�GL÷HU�PHUNH]L�\DSÕODU�DUDVÕQGD��NRNXODUÕQ�DOJÕODQPDVÕQGDNL�JHQHO�HWNL\L�

oHúLWOL�IL]\RORMLN�LúOHYOHU��]HULQGH�DoÕNOD\DQ�oRN�VD\ÕGD�DUD�ED÷ODQWÕ\D�VDKLSWLU� Koku 

DOPD��JÕGD�DOÕPÕQÕQ�G�]HQOHQPHVLQGH�YH�OH]]HW�DOJÕVÕQGD�ELULQFLO�UROH�VDKLSWLU��hUHPH�

GDYUDQÕúÕ�NÕVPHQ�NRNXODUOD�G�]HQOHQLU�[45]. Koku alma, irritatif ve toksik maddelerin 

WHVSLWLQGH� |QHPOL� ELU� NRUX\XFX� LúOHYH� VDKLSWLU�� %X koku alanÕ�� EXUXQ� ERúOX÷XQXQ 

yetersiz havalanan bölgesinde \HU�DOÕU��DQFDN�NRNODPD�JLEL�H\OHPOHUOH�EX�DODQGDNL�KDYD�

DNÕúÕ���� LOD�����RUDQÕQGD� DUWÕUÕODELOLU [37]. 2OIDNW|U� \�]H\�\DúOD� ELUOLNWH� D]DOÕU� YH�

\HULQL�VROXQXP�HSLWHOL�DOÕU�[46]. Olfaktör yüzeyiQ�ER\XWX��UHVHSW|U�K�FUHOHULQ�VLOLDODUÕ 

WDUDIÕQGDQ�|QHPOL�|Oo�GH�DUWDU��.RNX�DOJÕVÕQÕn ROXúPDVÕQGD, koku partiküllerinin DOÕFÕ�

K�FUHOHUH�XODúPDN�LoLQ�PXNXVX�JHoPHVL�JHUHNLU��EX�GD�EX�SDUoDFÕNODUÕQ�ELU�GHUHFH\H�

NDGDU� VXGD� o|]�Q�U� ROPDVÕ� JHUHNWL÷L� DQODPÕQD� JHOLU�� 6�UHNOL� ELU� NRNX\D� PDUX]�
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NDOÕQGÕ÷ÕQGD� NRNX� GX\XVX� NROD\FD� \RUXOXU� DQFDN� X\DUDQ� VRQD� HUGLNWHQ� VRQUD� KÕ]OD�

düzelir. 

+LSRVPL� �NÕVPL� NRNX� ND\EÕ��� SDURVPL� �DQRUPDO� NRNX� GX\XVX�� YH� DQRVPL�

�WDPDPHQ�NRNX�ND\EÕ��VÕN�J|U�OHQ�NRNX�ER]XNOXNODUÕGÕU��øOHWim tipi anosPLQLQ�\D\JÕQ�

QHGHQOHUL� oR÷XQOXNOD� VR÷XN� DOJÕQOÕ÷Õ� �EXUXQ� PXNR]DVÕQÕQ� konjesyonu) ve nazal 

polipozisdir. Nazal septumuQ�NOLQLN�RODUDN�DQODPOÕ�derecede deviasyonu gibi faktörler, 

QD]DO� REVWU�NVL\RQD� NDWNÕGD� EXOXQDELOLU�� (QIHNVL\RQ� �YLUDO�� EDNWHUL\HO��� WRNVLQOHUH�

maruz kalma ve inflamasyon (alerji, Sjogren sendromu) olfaktör epiteli etkileyebilir 

ve geçici olarak koku disfonksiyonuna neden olabilir [47]. 

2.7 Konka Patolojileri 

2.7.1 Konka hipertrofisi 

Konka KLSHUWURILVL�FHUUDKL�RODUDN�WHGDYL�HGLOHELOHQ�EXUXQ�WÕNDQÕNOÕNODUÕQGDQ�HQ�

VÕN� J|U�OHQLGLU. Bu patoloji için net bir neden yoktur. %X� �� IDUNOÕ� \DSÕGDQ�

kaynaklanabilir. Bunlar; NHPLN�� \XPXúDN� GRNX� YH�miks hipertrofiyi içerir. Kemik 

konka KLSHUWURILVL� JHQHOOLNOH� NRQNDQÕQ� EHOLUJLQ� �JHQLú�� LQIHURODWHUDO� G|Q�ú�QGHQ�

ND\QDNODQÕU�� dRN� E�\�N� IDNDW� QRUPDO� úHNLOOL� WÕND\ÕFÕ� NRQNDODU� GD� WDULI� HGLOPLúWLU��

Ancak bunlar kemik konka hipertrofisi NDGDU� \D\JÕQ� GH÷LOGLU�� <XPXúDN� GRNX�

KLSHUWURILVL�oRN�\D\JÕQGÕU�YH�DOW�NRQND�KLSHUWURILVL�YDNDODUÕQÕQ�oR÷XQOX÷XQX�ROXúWXUXU. 

<XPXúDN�GRNX�KLSHUWURILVLQLQ�DOWÕQGD�\DWDQ�RUWDN�SDWRIL]\RORML��NURQLN�ULQLW�YH�NURQLN 

PXNR]DO�LQIODPDV\RQD�QHGHQ�RODQ�GL÷HU�GXUXPODUGÕU��0LNV�konka hipertrofisi, kronik 

ULQLW�RUWDPÕQGDki NHPLN�KLSHUWURILVLQL�LoHULU��dRN�QDGLU�ROPDNOD�ELUOLNWH�DOW�NRQNDQÕQ�

SQ|PDWL]DV\RQX� DOW� NRQND� KLSHUWURILVLQH� QHGHQ� RODELOLU� YH� EXUXQ� WÕNDQÕNOÕ÷ÕQD� \RO�

açabilir [21]. 

2.7.2 Paradoksal orta konka 

Paradoksal orta konka, konkav \�]H\L� VHSWXPD� ELWLúLN� RODQ�� LQIHURPHGLDOO\�

kavisli bir orta konka NHQDUÕQD�NDUúÕOÕN�JHOLU��%X�DQDWRPLN�YDU\DQW�WHN�EDúÕQD�SDWRORMLN�

GH÷LOGLU��DQFDN�RUWD�PHDGD�EHOLUJLQ�GDUDOPD\D�\RO�DoDELOLU�YH�ULQRVLQ�]LW�LOH�VRQXoODQDQ�

RVWLRPHDWDO�NRPSOHNV�REVWU�NVL\RQXQD�QHGHQ�RODELOLU��6ÕN�J|U�OPHVH�GH��bülböz bir 

orta konka ile iliúNLOL� ROGX÷XQGD�� SDUDGRNVDO� RUWD� NRQND� SRWDQVL\HO� RODUDN� EXUXQ�

WÕNDQÕNOÕ÷ÕQD�\RO�DoDELOLU��%X�EXOJX�JHQHOOLNOH�LNL�WDUDIOÕ�RODUDN�RUWD\D�oÕNDU [21]. 
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2.7.3 Konka bülloza 

øON� RODUDN� ����¶GD� 6DQWRULQL� WDUDIÕQGDQ� WDQÕPODQDQ�� =XFNHUNDQGO� WDUDIÕQGDQ�

isimlendirilen kRQND�E�OOR]D��RUWD�NRQNDQÕQ�SQ|PDWL]DV\RQXdur [3], [48]. Genellikle 

RUWD� NRQNDGD� J|U�O�U� DQFDN� OLWHUDW�UGH� ELUNDo� YDNDGD� DOW� NRQNDGD� GD� J|U�OG�÷��

EHOLUWLOPLúGLU� [49]. Konka bülloza insidansÕ, semptomatik hastalarda %5,7 ile %55 

iken, asemptomatik olgularda %10 ile %20 olarak ELOGLULOPLúWLU [50]±[53]. Bu 

DQDWRPLN�YDU\DQW�JHQHOOLNOH�ELODWHUDO�RODUDN�GH÷LúNHQ�DVLPHWULler ile bulunur. Ancak 

WHN�WDUDIOÕ�NRQND�E�OOR]D da QDGLU�GH÷LOGLU� Lothrop orta konka pnömotizasyonunun, 

���¶LQLQ� |Q� HWKPRLG hücrelerden, ���¶LQLQ� DUND� HWKPRLG� K�FUHOHUGHQ�

ND\QDNODQGÕ÷ÕQÕ�LIDGH�HWPLúWLU�[54]. Konka bülloza patolojik bir WDQÕPODPD olmasa da 

DúÕUÕ� SQ|PDWL]H� ROGX÷XQGD EXUXQ� WÕNDQÕNOÕ÷ÕQD�\RO� DoDELOLU��Orta meatus bölgesinde 

KDYDODQPD�ER]XNOX÷X�YH�PXNRVLOOLHU�DNWLYLWH�ER]XNOX÷X�\DSPDVÕ�QHGHQL\OH�UHN�UUHQ�

sinüzit nedeni olarak görülmektedir [55]. 7HN� WDUDIOÕ� NRQND� E�OOR]D� VÕNOÕNOD� QD]DO�

septumun konkadan X]DNODúPDVÕ�LOH�LOLúNLOLGLU��6HSWDO�deviasyonun derecesi genellikle 

NRQND� E�OOR]DQÕQ� ER\XWX\OD� SDUDOHOGLU�� 2UWD� NRQND� HWPRLG� NRPSOHNVLQ� ELU� SDUoDVÕ�

ROGX÷X�LoLQ��NRQND�E�OOR]D�WLSLN�RODUDN�\�NVHN�GHUHFHGH�SQ|PDWL]H�HWPRLG�VLQ�VOHUL�

olan hastalarda görülür [21]. .RQND�E�OOR]DQÕQ WDQÕVÕ�LoLQ�HQ�L\L�J|U�QW�OHPH�\|QWHPL�

koronal kesitli ELOJLVD\DUOÕ� WRPRJUDILGLU�%7��� 9HUWLNDO� ODPHOODQÕQ� KDYDODQPDVÕ 

durumunda lameller tLS�� DOW� NÕVPÕQÕQ� KDYDODQPDVÕQD� E�OO|]� WLS� YH� KHU� LNL� NÕVPÕQ�

KDYDODQPDVÕQD�ise JHQLú��ekspansif) tip denmektedir [3]. 

2.8 Burun TÕNDQÕNOÕ÷Õ DH÷HUOHQGLULOPHVL 

2.8.1 Akustik rinometri 

Nostril ile QD]RIDUHQNV�DUDVÕQGDNL�KHUKDQJL�ELU�QRNWDGDNL�QD]DO�NDYLWH�KDFPLQL�|OoPHN�

LoLQ�NXOODQÕODQ�EDVLW�YH�WHNUDUODQDELOLU�VHV�WDEDQOÕ�ELU�WHNQLNWLU��%XUXQD�SDUDOHO�ELU�DoÕ\OD�

EXUXQ�GHOLNOHULQH�X\JXQ�ELU�GÕú�EXUXQOXN�\HUOHúWLULOLU�YH�QD]DO�DOD\Õ�ER]PDPD\D�GLNNDW�

edilir. DDKD�VRQUD�ELU�W�S�DUDFÕOÕ÷Õ\OD�ELU�EXUXQ�GHOL÷LQH�LOHWLOHQ�DNXVWLN�GDOJD��³NOLN´��

ROXúWXUXU��%XUXQ�LoLQGHNL�DOW�NRQND��VHSWXP��RUWD�NRQND�JLEL�oHúLWOL�DQDWRPLN�\DSÕODU�

\DQVÕ\DQ�GDOJDGD�GH÷LúLNOLN�YH�ER]XOPDODUD�QHGHQ�ROXU��%XUXQGDQ�\DQVÕ\DQ�DNXVWLN 

dalga, bilgisayar analizi için DQDORJGDQ�GLMLWDOH�G|Q�úW�U�F��WDUDIÕQGDQ�GLMLWDO�GDUEHOHU�

olarak kaydedilir. Hesaplanan alan-mesafe grafikleri ve hacimler, matematiksel 

DOJRULWPDODU� NXOODQÕODUDN� ROXúWXUXOXU� YH� ELU� HNUDQGD� J|U�QW�OHQLU� YH� D\UÕFD�
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\D]GÕUÕODELOLU��%X�úHNLOGH�$5��KDYD�DNÕúÕQÕ�|OoPHVH�GH��IDUNOÕ�P�GDKDOHOHUH�\DQÕW�RODUDN�

KDYD�\ROX�ER\XWODUÕQGDNL�GH÷LúLNOLNOHUL�J|VWHUHELOLU� 

$5
QLQ� NOLQLN� GH÷HUL�� NHVLW� DODQODUÕQÕ� PHVDIHQLQ� ELU� IRQNVL\RQX� RODUDN�

WDQÕPOD\DQ� ELU� H÷UL� FLQVLQGHQ� EXUXQ� ERúOX÷XQXQ� ER\XWODUÕQÕ� |OoPH� \HWHQH÷LGLU�� %X�

H÷UL��QD]DO�KDYD�\ROX�DoÕNOÕ÷ÕQÕ�J|VWHULU�YH�QD]DO�REVWU�NVL\RQXQ�GHUHFHVL�KDNNÕQGD�ELU�

izlenim verir. Alan-PHVDIH�H÷ULVL�JHQHOOLNOH�EXUXQ�ERúOX÷XQGDNL�HQ�GDU�NÕVÕPODUÕ�WHPVLO�

HGHQ��o�PLQLPXP�oHQWLN�YH\D�VDSPD�J|VWHULU��øON�LNL oHQWLN�VÕUDVÕ\OD�QD]DO�YDOIL�YH�DOW�

NRQNDQÕQ� EDúÕQÕ� WHPVLO� HGHU�� 6ÕNOÕNOD� EX� LNL� oHQWLNWHQ� ELUL� EXUXQ� ERúOXNODUÕQÕQ� |Q�

NÕVPÕQÕQ�HQ�GDU�VHJPHQWL�RODUDN�WDQÕPODQDQ minimal cross area (MCA)
\Õ�WHPVLO�HGHU��

ho�QF�� oHQWLN� GH÷LúNHQGLU�� %XUXQ� DUND� NÕVPÕQGDNL� |Ooümler, ameliyattan sonra 

SDUDQD]DO� VLQ�VOHUH� DoÕODQ� JHQLú� DoÕNOÕNODUGDQ� GD� HWNLOHQHELOLU�� 7HNQLN� EDVLWWLU� YH�

PLQLPXP�KDVWD� LúELUOL÷L�JHUHNWLULU��EX�GD�\|QWHPL�oRFXNODUGD�NXOODQÕPD�X\JXQ�KDOH�

JHWLULU��gOo�POHU�QHIHV�WXWPD�VÕUDVÕQGD�\DSÕOÕU��.DUDUOÕ�RNXPDODU HOGH�HWPHN�LoLQ�GR÷UX�

ER\XWWD�EXUXQ�SDUoDODUÕQÕQ�VHoLOPHVL��EXUXQ�GHOL÷LQH�ELU�VÕ]GÕUPD]OÕN�VD÷ODQPDVÕ��EDúÕQ�

YH� SUREXQ� KDUHNHWLQGHQ� NDoÕQPD� YH� GR÷UX� SURE� SR]LV\RQX� JHUHNOLGLU�� 'L÷HU�

GH÷LúNHQOLN�ND\QDNODUÕ�� WHVW� VÕUDVÕQGD�QHIHV�DOPD�YH\D�\XWPD��FLGGL�ELU� NÕVÕWODPDQÕQ�

|WHVLQGH� �YH\D�EXUXQGD��� FP
GHQ�GDKD�GHULQ�� |Oo�P�YH�\XPXúDN�GDPD÷ÕQ�NRQXPX�

YH\D�KDUHNHWLQL�LoHULU��7�P�EXUXQ�|Oo�POHULQGH�ROGX÷X�JLEL��WHVW�RUWDPÕ�VHVVL]�ROPDOÕ�

YH�NRQWUROO��VÕFDNOÕN�YH�QHP�RUDQÕQD�VDKLS�ROPDOÕGÕU� 

AR genellikle her bir burun ERúOX÷X� LoLQ� D\UÕ� D\UÕ� JHUoHNOHúWLULOLU� YH� EXUXQ�

WÕNDQÕNOÕ÷ÕQÕQ�QHGHQLQL�HVDV�RODUDN�LVNHOHWVHO�YH\D�PXNR]DO�RODUDN�NDUDNWHUL]H�HWPHN�

LoLQ� GHNRQMHV\RQ� |QFHVL� YH� VRQUDVÕ� VRQXoODUOD� ELUOLNWH� \DSÕOÕU�� %XUXQ�

dekonjesyonundan sonra elde edilen veriler, burnun NHVLW�oDSÕQÕ�HWNLOH\HQ�DQDWRPLN�

IDNW|UOHULQ�GH÷HUOHQGLULOPHVLQH�L]LQ�YHULU. MCA'da 2'den fazla standart sapma anormal 

olarak kabul edilir. <DSÕODQ�oDOÕúPDODUGD�0&$�ROGXNoD�GH÷LúNHQOLN�J|VWHUPHNWHGLU� 

%X� GH÷LúNHQOLN� E�\�N� RODVÕOÕNOD� \DúD� YH� HWQRJUDILN� IDUNOÕOÕNODUD� ED÷OÕ� RODELOLU�� %X�

QHGHQOH��50
GH�ROGX÷X�JLEL��\HUHO�UHIHUDQV�GH÷HUOHUL�\DUDUOÕ�RODELOLU��Genel olarak, 0,50 

FP�
\H� HúLW� ELU�0&$� ����� FP�
OLN� SLULIRUP�DoÕNOÕ÷ÕQGD�ELU� NHVLW� DODQÕ� YH�0&$
GD�

E�\�N�ELU�GHNRQMHV\RQ�HWNLVL�WÕNDOÕ�EXUXQODUÕ�QRUPDO�EXUXQODUGDQ�D\ÕUW�HWPHN�LoLQ�HQ�

L\L�GH÷LúNHQOHU�RODUDN�NDEXO� HGLOHELOLU� %X�QHGHQOH�$5��\DSÕVDO�YH\D� LúOHYVHO�ROVXQ��

EXUXQ� WÕNDQÕNOÕ÷Õ� LOH� LOLúNLOL� GXUXPODUÕQ� WHúKLVL� YH� WDNLEL� LoLQ� X\JXQGXU� AR, nazal 

SURYRNDV\RQXQ�HWNLOHULQL�|OoHELOGL÷L�LoLQ�DOHUMLN��DOHUMLN�ROPD\DQ�YH�D\UÕFD�ORNDO�DOHUMLN�

ULQLWLQ�D\ÕUÕFÕ�WDQÕVÕQGD�ID\GDOÕ�RODELOLU [56]. 
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ùHNLO��-6: Akustik rinometri (GM Instruments, Greig House, Annickbank 
Innovation Campus, Annick Road, Irvine, California, USA) 
 
2.8.2 Rinomanometri 

1D]DO� KDYD� \ROXQXQ� REMHNWLI� GH÷HUOHQGLULOPHVLQH� \|QHOLN� VÕN kullDQÕODQ�

yöntemlerden birisi de transnazal EDVÕQo� YH� KDYD� DNÕPÕQÕQ� Hú]DPDQOÕ� RODUDN�

kaydedilmesidir ki, bu ölçüme rinomanometri (RM) adÕ verilir. Belli bir zaman 

DUDOÕ÷ÕQGDNL�EDVÕQo�YH� DNÕPÕ�D\QÕ�DQGD�ND\GHGHQ�EX� WHNQLN�EXUXQGDQ�KDYD�JHoLúLQL�

REMHNWLI� RODUDN� GH÷HUOHQGLUPHk �]HUH� EDVÕQo�� KDYD� DNÕPÕ YH� ]DPDQ� DUDVÕQGDNL�

LOLúNLOHULQ�LQFHOHQPHVLQL�P�PN�Q�NÕODU��%HOOL�ELU�]DPDQ�DUDOÕ÷ÕQGDNL�EDVÕQo�YH�DNÕPÕQ�

|Oo�OPHVL� LOH� KHU� QHIHVLQ�RUWDODPD�EDVÕQFÕ� YH�KDFPL�|Oo�OHELOLU��%X�|Oo�POHUGHQ�GH�

|]J�O� ELU� ]DPDQ� DUDOÕ÷Õ� ER\XQFD� KHUKDQJL� ELU� DQGD� EX� HWPHQOHULQ� ELrbirleri ile 

DUDVÕQGDNL� LOLúNL\L� WHPVLO eden yani gösteren parametreler hesaplanabilir. Seçilen 

KHUKDQJL�ELU�DQGDNL�EDVÕQo�YH�KDFLP�LOLúNLVLQH�DLW�|QHPOL�ELU�|UQHN�LVH�GLUHQo�ROXS��EX�

SDUDPHWUH�� EDVÕQFÕQ� DNÕPD� RUDQÕGÕU� YH� NLPL� ]DPDQ�1$5� \D� GD�5Q� NÕVDOWPDODUÕ� LOH�

WHPVLO� HGLOLU��=DPDQD�J|UH�EDVÕQo�YH� DNÕP� LOLúNLVLQLQ�ELU� |UQH÷L� LVH� LúWLU��9H�EX da 

RUWDODPD�EDVÕQFÕQ�DNÕP�LOH�oDUSÕPÕ�DQODPÕQD�JHOLU� 
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7UDQVQD]DO�EDVÕQo�IDUNÕQÕQ�EHOLUOHQPHVL�LoLQ�W�P�EXUXQ�ER\XQFD�RODQ�EDVÕQFÕQ�

EXUQXQ�|Q�YH�DUNDVÕQGDQ�|Oo�OPHVL�JHUHNLU��7UDQVQD]DO�KDYD�DNÕPÕQÕ�|OoPHN�LoLQ�KDOHQ�

�o� \|QWHP� NXOODQÕOPDNWDGÕU� Bunlar; anterior rinomanometri, posterior (peroral) 

rinomanometri ve postnazal (pernazal) rinomanometridir. %X��o�\DNODúÕPGDNL�WHPHO��

GDU� EXUXQ� JHULVLQGHNL� EDVÕQo� GHGHNW|U�Q�Q� EXOXQGX÷X� \HUGLU�� $QWHULRU� \|QWHPGH�

GHGHNW|U� WHVW� HGLOPH\HQ� EXUXQ� GHOL÷LQLQ� DoÕNOÕ÷ÕQD� \HUOHúWLULOLU� Posterior yöntemde 

EDVÕQo�GHGHNW|U��SRVWHULRU�RULILVLQ�LoLQH�\D GD�\DNÕQÕQD�\HUOHúWLULOLU� Postnazal teknikte 

ise tüp, burun deliklerinden birinin içinden ilHUOHWLOHUHN� EXUQXQ� SRVWHULRUXQD� GR÷UX�

\HUOHúWLULOLU��%XUXQ�|Q��YH�DUNDVÕQGDNL�EDVÕQFÕ�VDSWD\DFDN�RODQ�W�SOHUH��EDVÕQFÕ�HOHNWULN�

VLQ\DOLQH�G|Q�úW�UHQ�ELU�EDVÕQo�LOHWLFLVL�ED÷ODQÕU��%DVÕQo�LOHWLFLVL�EDVÕQoWDNL�GH÷LúLPOHU�

oÕNÕú� YROWDMÕQGD� KHUKDQJL� ELU� GH÷LúLNOLN� LOH� VRQXoODQPD\DFDN� úHNLOGH� X\JXQ� ELU�

HOHNWURQLN�GHYUH\H�ED÷ODQÕU��%X�YROWDM�GDKD�VRQUD�JHQHOOLNOH�ELU�ELOJLVD\DU�SURJUDPÕ�

RODQ�ND\GHGLFL�ELU�D\JÕW�WDUDIÕQGDQ�RNXQXU� 

+DYD�DNÕPÕ�EXUXQ�oÕNÕúÕQGD�GR÷UXGDQ�\D�GD�VROXQXP�VÕUDVÕQGDNL�WRUDNV�KDFPL�

GH÷LúLNOL÷LQLQ�GH÷HUOHQGLULOPHVL�V�UHWL\OH�GROD\OÕ�RODUDN�|Oo�OHELOLU��%XUXQ�oÕNÕúÕQGDQ�

KDYD� DNÕPÕQÕQ� GR÷UXGDQ� |Oo�OPHVL� KRUWXPXQ� D÷]Õ� \D� GD� PDVNH� LOH� JHUoHNOHELOLU��

+RUWXP�EDúODUÕ�KDVWD�WDUDIÕQGDQ�KHU�LNL�EXUXQ�GHOL÷LQLQ�DoÕNOÕ÷ÕQGD�WXWXOXU��$NÕP�WHVELWL�

için hortuP� EDúÕ� NXOODQÕOGÕ÷ÕQGDQ� EXUXQD� EDVÕ� X\JXOD\DQ� JHQLú� oDSOÕ� W�S� EXUXQ� LoL�

DQDWRPLN� NRPúXOXNODUÕ� HWNLOHPHN� VXUHWL� LOH� |Oo�POHUGH� GH÷LúLNOL÷H� QHGHQ� RODELOLU��

<�]�Q�WDPDPÕ�\D�GD�ELU�NÕVPÕQÕ�NDSDWDQ�oHúLWOL�PDVNHOHU�NXOODQÕODELOLUVH�GH�JHQHOGH�

HQ�\D\JÕQ�RODUDN�Wam bir yüz maskesi tercih edilmektedir. 

(OHNWURQLN� EDVÕQo� YH� DNÕP� VLQ\DOOHUL� ELU� EDúND� D\JÕW� WDUDIÕQGDQ� RNXQXU�� EX�

DPDoOD� úHULW� oL]HOJH� ND\GHGLFLOHU�� RVLORVNRSODU�� [-\� JUDILN� oL]LFLOHU� NXODQÕOPÕúWÕU��

9HULOHUL� VDNOD\DELOGL÷L�� DQDOL]� HGHELOGL÷L�� HNUDQGD� J|VWHUHELOGL÷L� YH� ND÷ÕWGD� oÕNWÕ�

DODELOGL÷L� LoLQ� ELOJLVD\DU� WHUFLK� HGLOPHNWHGLU�� 'DKD� VRQUD�� VSHVLIL\H� HGLOPLú, izin 

verilebilir bir de÷iúNHQOLN�NDW�VD\ÕVÕQÕ�NXOODQDUDN�YHULOHUL�V�]PHN��RUWDODPDVÕQÕ�DOPDN�

yada geroekoi olmayan verileri reddetmek �zere biOJLVD\DU� \D]ÕOÕPODUÕ� NXOODQÕOÕU��

6ÕNOÕNOD�EDVÕQo DNÕP�H÷risinin eú ]DPDQOÕ�J|r�nt�lenmesi sa÷ODQÕU�YH�E|ylece maske 

kaoDNODUÕ� \D�GD�YHUL� WRSODPD\D� LOLúkin di÷HU� VRUXQODU� WHVW� VÕUDVÕQGD� WHVSLW� HGLOHELOLU��

Rinomanometride normal total nazal havayolu direncinin de÷erleri 0.12-0.33 Pa/ml/sn 

DUDVÕQGDGÕr [56]. 



  39 

 

ùHNLO��-7: 1D]DO�EDVÕQo-DNÕP�H÷ULVL [56]. 

ùHNLO� �-8: Rinomanometri (GM Instruments, Greig House, Annickbank 

Innovation Campus, Annick Road, Irvine, California, USA) 
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2.8.3 Peak nasal inspiratory flowmeter (PNIF) 

31,)�� YHULOHUL� DQDOL]� HWPHN� LoLQ�ELOJLVD\DUODUD� ED÷ÕPOÕ� ROPD\DQ�� XFX]�� KÕ]OÕ��

WDúÕQDELOLU�YH�EDVLW�ELU�WHNQLNWLU�����
\H�YDUDQ�ELU�NRUHODV\RQ�NDWVD\ÕVÕ�LOH�L\L�ELU�WHNUDU 

HGLOHELOLUOL÷H� VDKLSWLU�� $\UÕFD�� KHVDSODQPÕú ELU� EXUXQ� WÕNDQÕNOÕ÷Õ� |Oo�P�� YHUHQ�

rinomanometri JLEL�GL÷HU�\|QWHPOHULQ�DNVLQH��31,)�GR÷UXGDQ�ELr ölçüm verir. PNIF, 

Wright peak flow metrenin bir modifikasyonudur ve KDVWDQÕQ� D÷]Õ� NDSDOÕ\NHQ�

�GRNXQPDGDQ��EXUQXQXQ��]HULQH�X\JXODGÕ÷Õ�ELU�\�]�PDVNHVLQGHQ�ROXúXU��+DVWD�D÷]Õ�

NDSDOÕ�WXWDUDN�YH�WDP�ELU�HNVSLUDV\RQXQ�VRQXQGDQ�EDúOD\DUDN��UH]LG�HO�KDFLP�\|QWemi) 

P�PN�Q� ROGX÷X� NDGDU� VHUW� YH� KÕ]OÕ� ELU� úHNLOGH� EXUXQGDQ� QHIHV� DODUDN� \DSÕOÕU. 

*HQHOOLNOH�LNL�YH\D��o�WDWPLQ�HGLFL�PDNVLPDO�LQVSLUDV\RQ�HOGH�HGLOLU�YH�EX�VRQXoODUÕQ�

HQ�\�NVH÷L�31,) sonucu RODUDN�DOÕQÕU��31,)��|]HOOLNOH�LON�GHQHPHGHQ�VRQUD�X\JXODPD�

ile artar, bu nedenle hastadan iki veya üç ölçüm almadan önce birkaç denemeye izin 

vermek önemlidir. 

<HWLúNLQOHUGH��31,)�\DúOD�ELUOLNWH�D]DOÕU��HUNHNOHUGH�NDGÕQODUGDQ�GDKD�\�NVHNWLU�

YH�E�\�N�ELU�GH÷LúNHQOL÷H�VDKLS�ROVD�GD�ER\�LOH�DUWDU��g]HOOLNOH�\Dú��31,)�ile güçlü bir 

úHNLOGH� WHUV� RUDQWÕOÕ\NHQ�� FLQVL\HW� YH� ER\� VDGHFH� PDUMLQDO� RODUDN� LOLúNLOLGLU� PNIF 

GH÷HULQL� HWNLOH\HELOHQ� YH� GH÷LúNHQOL÷LQL� DoÕNOD\DELOHQ� ELU� GL÷HU� |QHPOL� GH÷LúNHQ��

SXOPRQHU�IRQNVL\RQGXU��$VOÕQGD�31,)�YH SXOPRQHU�HNVSLUDWXDU�DNÕP (PEF)'in korele 

ROGX÷X�EXOXQPXúWXU�YH�3()��31,)
L� WDKPLQ�HWPHGH�ELOJLOHQGLULFLGLU��3()�GH÷HUL�QH�

NDGDU�E�\�NVH��31,)�GH÷HUL�GH�R�NDGDU�E�\�NW�U��øGHDO�RODUDN��31,)�DUDFÕOÕ÷Õ\OD�EXUXQ�

WÕNDQÕNOÕ÷ÕQÕ GH÷HUOHQGLUPHN� LoLQ�3()�GH÷HUOHUL� GH� ELOLQPHOLGLU�� o�QN��G�ú�N�31,)�

de÷HUOHUL��EXUXQ�WÕNDQÕNOÕ÷ÕQÕQ�ELU�LIDGHVL�\HULQH�G�ú�N�VROXQXP�DNWLYLWHVLQLQ�ELU�LIDGHVL�

olabilir. <HWLúNLQOHU�YH�oRFXNODU�LoLQ�QRUPDO�31,)�GH÷HUOHUL�ELOGLULOPLúWLU. Çocuklarda 

31,)�|Oo�P�Q�Q�� oRFX÷XQ� LúELUOL÷LQH�YH�J|]OHPFLQLQ�PDNVLPXP�HIRUXQ�QH� ]DPDQ�

kulODQÕODFD÷ÕQD�LOLúNLQ�|]QHO�L]OHQLPLQH�ED÷OÕ�ROGX÷X�LoLQ�\DUDUOÕ�ROPDGÕ÷Õ�G�ú�Q�OVH�

GH����\Dú�YH��]HUL�oRFXNODUGD�31,)�|Oo�POHULQLQ�\DSÕODELOHFH÷L�ELOGLULOPLúWLU��'R÷UX�

ELU� úHNLOGH ELOJLOHQGLULOGL÷LQGH, çocuklarda da NROD\FD� JHoHUOL� 31,)� GH÷HUL�

kaydedebilir. 3()��KDVWDODUÕQ�ER\X�LOH�VÕNÕ�ELU�úHNLOGH�LOLúNLOL�ROGX÷XQGDQ�YH�SXOPRQHU�

KDYD�DNÕPÕ�LOH�QD]DO�KDYD�DNÕPÕ�VÕNÕ�ELU�úHNLOGH�LOLúNLOL�ROGX÷X�LoLQ��WHN�WDUDIOÕ�31,)�

|Oo�O�UNHQ��\DúÕQ�YH�FLQVL\HWLQ�HWNLOHULQLQ�E�\�N�|Oo�GH�ND\EROGX÷X��ER\�HWNLVLQLQ�LVH�

tek fDNW|U�KDOLQH�JHOGL÷L�VRQXFXQD�YDUÕOPÕúWÕU� Dekonjestif ile \XPXúDN�GRNX\D�ED÷OÕ�

EXUXQ� WÕNDQÕNOÕ÷Õ� LOH� NHPLN� YH\D� NÕNÕUGD÷D� ED÷OÕ� \DSÕVDO� GHIRUPLWH\L� D\ÕUW� HGHELOHQ 

31,)��X\JXQ�FHUUDKL�SURVHG�UOHULQ�VHoLPLQGH�oRN�ID\GDOÕ�RODELOLU�  31,)�D\UÕFD�QD]DO�
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muayene LoLQ�GH÷HUOL�ELU�DUDo�RODUDN�|QHULOPLúWLU ve turbinoplasti, septorinoplasti veya 

endoskopik sinüs cerrahisinde FHUUDKL�VRQXFX�GH÷HUOHQGLUPHN�LoLQ�NXOODQÕODELOLr [56] 

              
ùHNLO� �-9: Peak nasal inspiratory flowmeter (PNIF) (Clement Clark 

International; Harlow, Essex, UK)   

2.9 Koku Fizyolojisi 

2.9.1 Olfaktör sistem anatomisi 

Nazal kavite: Koku; olfaktör, trigeminal, glossofaringeal ve vagus sinirlerinde 

ROXúDQ�uyarÕOPDODU VRQXFX�JHOLúLU��+HU�ELU�NRNXQXQ�identifiye edilebilmesi için birçok 

IDUNOÕ�DOJÕQÕQ�ELUOHúWLULOPHVL�gerekir. Koku GX\XVXQXQ�ROXúDELOPHVL�LoLQ�molekülllerin 

nazal kavitenin süperiorunda bulunan ROIDNW|U�PXNR]D\D�XODúPDVÕ�JHUHNLU. Olfaktör 

PROHN�OOHU� GLII�]\RQOD� ROIDNW|U�PXNR]D\D� XODúDELOir ancak koku DOJÕVÕ� LoLQ� LQVSire 

HGLOHQ�KDYDQÕQ�|]HO�ELU�DNÕPÕ�JHUHNLU�� 

Koklama, olfaktör bir uyaran ile NDUúÕODúÕOGÕ÷ÕQGD�spontan olarak JHUoHNOHúLU. 

Bu ROD\ÕQ� DPDFÕ� KDYD� DNÕPÕQÕQ� \|Q�Q�� GH÷LúWLUHUHN� ROIDNW|U alana daha çok koku 

PROHN�O�Q�Q�JLWPHVLQL�VD÷OD\DQ�DNÕPÕ�ROXúWXUPDNWÕU� Koku almak için epitelin hafifçe 

konjesyone, nemli YH�NÕUPÕ]Õ�ROPDVÕ�JHUHNLU� 

Olfaktör Mukus: .RNX� PROHN�OOHULQLQ� ROIDNW|U� E|OJH\H� XODúWÕNWDQ� VRQUD��

reseptör hücrelerini örten mukusla temasa geçmeleri gerekir. Mukus lamina 
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SURSULD
QÕQ�GHULQLQGH�\HU�DODQ�%RZPDQ�EH]OHULQGHQ�YH�JREOHW�K�FUHOHULQGHQ�VDOJÕODQÕU 

[57], [58]. .RNXQXQ�DOJÕODQPDVÕ�LoLQ�PROHN�O�Q�PXNXVWD�o|]�QHELOLU�ROPDVÕ�gerekir. 

Olfaktör Epitel: Nazal kavitenin 7 cm kadar LoLQGH�\HU�DOÕU��2OIDNWRU�VHQV|UL\DO�

Q|URQODU� EXUQXQ� SRVWHURVXSHULRU
XQGD� \HU� DODQ� ��PP� JHQLúOL÷LQGHNL olfaktör \DUÕN�

LoLQGH� NRUXQPDNWDGÕU�� øQVDQ� ROIDNW|U� HSLWHO� UHVSLUDWXDU� HSLWHOGHQ� GDKD� NDOÕQGÕU��

Psödostratifiye kolumnar epitel vasküler lamina propria ü]HULQGH� \HU� DOÕU��Olfaktör 

mukozada submukoza WDEDNDVÕ�EXOXQPDPDNWDGÕU� 

2OIDNW|U�UHVHSW|U�Q|URQX�ELSRODUGÕU�YH��]HULQGH�VLO\D�WDúÕ\DQ�oRPDN�úHNOLQGH�

perifHULN�oÕNÕQWÕODUD�sahiptir. Bu nöron nXNOHXV
XQ�EXOXQGX÷X�\HUGH�JHQLúOHU�GDKD�VRQUD�

uzun, ince , nonmyeOLQL]H�DNVRQD�G|Q�ú�S�ROIDNW|U�EXOEXV
D gider. Lamina propria'da 

EX� OLIOHU� GHPHW� ROXúWXUXUODU� YH� VFKZDQQ hücreleri WDUDIÕQGDQ� NÕOÕIOD� VDUÕOÕS� ROIDNW|U�

VLQLUL�ROXúWXUXUODU��%X�VLQLU�NULEULIRUP�SODkta bulunan 15-20 adet foramina'dan geçerek 

VLQDSV�\DSDFD÷Õ�\er olan olfaktör bulbus'a gider.  

2.9.2 Olfaktör bulbus 

Anterior kranial fossa'da frontal korteksin WDEDQÕQGD�\HU�DOÕU��3ULPHU�ROIDNW|U�

Q|URQODUÕQ�VHNRQGHU�Q|URQODUOD�VLQDSV�\DSWÕ÷Õ�\HUGLU��%X�VLQDSVODUÕQ�YH�SRVWVLQDSWLN�

X]DQWÕODUÕQ�ROXúWXUGX÷X�Q|URILEULO�\XPD÷ÕQD�JORPHU�O�DGÕ�YHULOLU� 

%XOEXVXQ�KHUKDQJL�ELU�E|OJHVLQH�JHOHQ�LQSXW
ODUÕQ�E�\�N�oR÷XQOX÷X PXNR]DQÕQ�

belli bir bölgesinden gelirken, gelen input'lar mukozada bulunan bir çok reseptörden 

JHOHQ�ELOJLOHULQ�ELUOHúWLULOPHVL\OH�ROXúWXUXOXU [59], [60]. 

2.9.3 Santral olfaktör yolaklar 

Santral olfaktor yolaklar; olfaktor tüberkül, pre-piriform korteks, amygdaloid 

Q�NOHXVXQ� ELU� SDUoDVÕQÕ� YH� WHUPLQDO� VWULD
\Õ� LoHULU�� %X� \DSÕODUÕQ� LoOHULQGH�

KLSRWDODPXV
XQ�GD�EXOXQGX÷X�ELUoRN�\DSÕ\OD�ED÷ODQWÕODUÕ�YDUGÕU��2OIDNtör bulbus'tan 

X\DUÕ�DOGÕNODUÕ�JLEL��DoOÕN�KLVVL��ÕVÕ�UHJ�ODV\RQX��X\NX�G�]HQL��J|UPH��GX\PD�YH�WDW�DOPD�

fonksL\RQODUÕ��]HULQH�GH�HWNL�HGHUOHU [61], [62]. 

2.9.4 %LUOHúLN�kimyasal duyu 

Trigeminal, glossofaringeal ve vagus sinirinin respiratuvar mukozadaki serbest 

VRQODQPDODUÕQÕQ�NHPRUHVHSWLYLWH�|]HOOL÷L�YDUGÕU [63], [64]. Trigeminal sinir,  amonyak 

NRNXVX�YH�DFÕ�ELEHU�NRNXVXQX�DOÕU� 
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2.9.5 Olfaktor transd�ksiyon 

Koku molek�lleri olfakt|r mukus ioinde o|z�ld�kten sonra olfakt|r 

resept|rlerle kontakt kurarak biroRN� IDUNOÕ� reaksiyonu tetikler. Genel olarak kabul 

edilen g|r�úe g|re memelilerde, koku molek�l�nden sa÷lanan kimyasal bilginin 

elektriksel aksiyon potansiyeline d|n�út�r�lmesi, koku molek�lleriyle olfakt|r 

silyalar �zerinde yer alan resept|U� SURWHLQOHU� DUDVÕQGD� RODQ� HWNLOHúimler sonucunda 

JHUoHNOHúLU [65], [66]. Bu süreç yaklaúÕN����� FLYDUÕQGD JHQ�WDUDIÕQGDQ�NRGODQDQ�\HGL�

transembran resept|U�SURWHLQL� WDUDIÕQGDQ�VD÷ODQÕU [67]. cAMP ve ønositol phosphate 

koku ioin primer sinyal ileticilerdir. Olfakt|r resept|rler G protein-birleúik 

resept|rlerinin (Golf) �yeleridir. Koku molekülü resept|rle ba÷ODQGÕ÷ÕQGD� ��DGHQLODW�

VLNOD]�*ROI�WDUDIÕQGDQ�DNWLYH�HGLOLU�YH�$73
\L�F$03
\H�G|n�út�r�r. cAMP daha sonra 

1D��&D�L\RQ�NDQDOODUÕQD�ED÷ODQÕU�YH�EX�L\RQODU hücre ioerisine girer. Daha ook kanal 

aoÕOGÕNoa h�cre depolarize olur ve aksiyon potansiyeli ROXúXU�  

3HULIHULN� ROIDNW|U� UHVHSW|U� K�FUHOHUL� ELU� NHUH� GHSRODUL]H� ROGX÷XQGD�� ROIDNW|U�

bulbusa GR÷UX�HOHNWULNVHO�ELOJL�DNÕPÕ�EDúODU��1D]DO� NDYLWHGH��JHQLú�oDSOÕ�YH�JHQHWLN�

RODUDN�EHOLUOHQPLú�ELU�RUJDQL]DV\RQ�J|U�O�U�YH�EX�RUJDQL]DV\RQ��ELOJL�DNÕúÕ�ROIDNW|U�

EXOEXVD
XQ�JORPHU�O�K�FUHOHULQH�XODúWÕ÷ÕQGD�GDKD�VSHVLILN�KDOH�JHOLU [68]±[70]. 

2.9.6 Kokunun stim�lasyonu ve |lo�lmesi 

Olfakt|r yetene÷in eúik de÷erini belirlemek ioLQ�\DSÕOPDVÕ�JHUHNHQ�KHUKDQJL�

bir kokunun bir kiúL� WDUDIÕQGDQ� DOJÕODQDELOGL÷i en dil�e kontrasyonu |lomektir. Bu 

testler ioin de÷iúik konsantrasyonlarda bir seri úiúH� KD]ÕUODQÕU. Testlerde en ook 

NXOODQÕODQ� NLP\DVDOODU� 3ULGLQ� YH� n-%XWDQRO
G�U�� '�ú�N� NRQVDQWUDV\RQGDQ� \�NVHN�

konsanWUDV\RQD�GR÷UX�NRNXODU�YHULOLU��7DQÕPODPD�WHVWOHULQGH� ise GHQH÷LQ�oRN�VD\ÕGD�

NRNX\X�NRNODPDVÕ�YH�EXQODUÕ�GR÷UX�V|\OHPHVL�LVWHQLU��%X�WHVW�HúLN��VW��WHVWWLU��%X�WHVWLQ�

ELU�oRN�YDU\DV\RQX�YDUGÕU�YH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��.RNX�HPGLULOPLú�ND÷ÕWODU�

YH�FDP�úLúHGH�KD]ÕUODQPÕú�NRNX�WHVWOHUL�HQ�VÕN�NXOODQÕODQODUGDQGÕU� 

.RNXODUÕQ� QD]DO� ROIDNW|U� UHVHSW|UOHUH�� |Q taraftan burun deliklerinden 

�RUWRQD]DO� X\DUÕ�� YH� DUND� WDUDIWDQ� SRVWHULRU� NRDQDGDQ� �UHWURQD]DO� X\DUÕ�� XODúWÕNODUÕ�

bilinmektedir. Pierce ve Halpern [71]��GHQHNOHULQ�GLOOHUL��]HULQH�\HUOHúWLUGLNOHUL�NRNX�

LKWLYD� HGHQ� N�o�N� ILOP� NDSDNODUÕ� DUDFÕOÕ÷Õ\OD�� EX� LNL� X\DUÕ� \ROXQXQ� D\UÕ� D\UÕ� WHVW�

HWPLúOHUGLU� 
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Elekto-ROIDNWRJUDP��(2*��HOHNWURWODUÕQ�GLUHNW�RODUDN�ROIDNW|U�HSLWHOLQ��]HULQH�

\HUOHúWLULOPHVL�LOH�HOGH�HGLOPHNWHGLU [53], [72]. Herhangi bir koku reseptör hücreleri 

X\DUGÕ÷ÕQGD�� YROWDMGD� \DYDú� ELU� QHJDWLI� ND\ma görülmektedir. EOG, olfaktör epitel 

ER]XNOXNODUÕQD� ED÷OÕ� RODUDN� JHOLúHQ� GH÷LúLN� DQRVPLOHULQ� WDQÕVÕQGD� KDOLKD]ÕUGD� WHN�

objektif metottur. 

2.9.7 Olfaktör testleri etkileyen faktörler 

<Dú� ���\Dú�VRQUDVÕ�oRFXNODUÕQ� WHVW�SHUIRUPDQVÕ�\HWLúNLQOHUOH�HúLW�EXOXQPXúWXU� [73]. 

øOHUL� \DúODUGD� NRNX� GX\XVXQGD� D]DOPD� ROXU�� <DúOÕ� NLúLOHUL� WHVW� HGHUNHQ� NDUúÕODúÕODQ�

problemler olfaktör fonksiyonlarda ND\ÕS�YH\D�KDVWDQÕQ�GHPDQVÕ�ROPDVÕGÕU� 

Tokluk: 2OIDNW|U� \HWHQH÷L� |OoHQ� WHVWler DoOÕN� GXUXPXQGD� NRNXGDQ� GX\XODQ�

PHPQXQL\HWWHQ� HWNLOHQHELOLU�� *HQHO� RODUDN� NLúL� DoVD� \HPHN� NRNXVX� PHPQXQL\HW�

YHULFLGLU� IDNDW�DúÕUÕ�GR\PXú� LVH�GX\XODQ�PHPQXQL\HW�D]DOÕU��<HPHN�GÕúÕ�NRNXODU�EX�

durumdan etkilenmemektedir [74], [75]. 

Cinsiyet: .DGÕQODU� HUNHNOHUH�RUDQOD�GDKD� L\L� ROIDNW|U� HúLN�YH� WDQÕPODPD�\HWHQH÷LQH�

sahiptir. [76]. 

$GDSWDV\RQ� YH� $OÕúNDQOÕN� .|W�� NRNDQ� ELU� RUWDPD� JLUHUNHQ� DOÕQDQ� GLNNDW� oHNHFHN�

GHUHFHGH� D÷ÕU� NRNX� EHOOL� V�UH� VRQUD� hissedilmez. Stuiver [77] WDUDIÕQGDQ� \DSÕODQ�

ölçümlerde bu süre 1-��GDNLND�RODUDN�EXOXQPXúWXU� 

2.10 Olfaktör Bozukluklara Yol Açan Durumlar 

2.10.1 Koku alma ER]XNOXNODUÕ 

Normosmi: Normal fonksiyon 

Anosmi: Koku alamama 

+LSRVPL��.RNXODUÕ�DOPD�\HWHQH÷LQGH�D]DOPD� 

Hiperosmi: Kokulara karúÕ�DúÕUÕ�GX\DUOÕOÕN 

2.10.2 .RNX�DOJÕODPD�ER]XNOXNODUÕ 

Fantosmi: Koku etkeni yokken koku alma 

Parosmi: Koku etkeni YDUNHQ�IDUNOÕ�NRNX�DOPD 

Kakosmi: Koku etkenini N|W��NRNX�RODUDN�DOJÕODPD 

+HWHURVPL��.RNXODUÕ�ELUELULQGHQ�D\ÕUW�HWPH�J�oO�÷� 
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2.10.3 Obstrüktif burun ve sinüs hDVWDOÕNODUÕ 

2UWD� NRQND� PHGLDOL� YH\D� DQWHULRUXQXQ� ROIDNW|U� \DUÕ÷D� JLWPHN� LoLQ� KDYDQÕQ�

NXOODQGÕ÷Õ� \RO� ROGX÷X� WDKPLQ� HGLOPHNWHGLU [78]. Bu bölgede veya üstünde, ödemli 

mukoza polibi, tümör veya nazal kemik deformiteleri QHGHQL\OH� ROXúDQ�

REVWU�NVL\RQODU�ROIDNW|U�\HWHQH÷L�D]DOWÕU�YH\D�WDPDPHQ�RUWDGDQ�NDOGÕUDELOLU [79]±[82]. 

*HoLULOPLú�FHUUDKLOHUH�ED÷OÕ�RODUDN�RUWD�NRQND�LOH�VHSWXP�DUDVÕQGD�VNDUODúPD�ROXúPDVÕ�

ROIDNW|U�E|OJH\L�KDYD�DNÕPÕQD�NDSDWDELOLU� 

2.10.4 Üst solunum yolu enfeksiyonu (ÜSYE) sRQUDVÕ�gHOLúHQ�koku kD\EÕ 

h6<(¶GHQ�VRQUD�NRNX�ND\EÕ�JHOLúHELOLU��1DGLU�ROPDNOD�ELUOLNWH�ED]Õ�NLúLOHUGH�

h6<(
QLQ�GL÷HU�VHPSWRPODUÕ�G�]HOPHVLQH�UD÷PHQ�ROIDNW|U yetenekleri hiçbir zaman 

JHUL�G|QPH]��%X�NLúLOHU�KD\DWÕQ�G|UW��EHú�YH\D�DOWÕQFÕ�GHNDQWÕQGD��VD÷OÕNOÕ�YH�oRN�E�\�N�

RUDQGD� NDGÕQ� ����-���� ROPD� H÷LOLPLQGHGLU [78], [83], [84]�� %X� KDVWDODUÕQ� \DSÕODQ�

ROIDNW|U� NOHIW� ELRSVLOHULQGH�ROIDNW|U� UHVHSW|U� VD\ÕVÕQGD� D]DOPD�YH\D� WDPDPHQ�ND\ÕS�

ROGX÷X�J|U�OP�úW�U [85], [86]. 

2.10.5 Kafa travmDVÕ 

.DID� WUDYPDVÕ� JHoLUPLú�� JHQHOGH� \HWLúNLQ� KDVWDODUÕ� LoHUHQ� E�\�N vaka 

VHULOHULQGH� \DSÕODQ� UHWURVSHNWLI� oDOÕúPDODUGD� ROIDNWRU� ND\EÕQ� ��� LOH� ���� DUDVÕQGD�

ROGX÷X� J|U�OP�úW�U [87], [88]�� )URQWDO� WUDYPDODUGD� GDKD� ID]OD� ROIDNW|U� ND\ÕS�

J|U�OPHVLQH� UD÷PHQ�� RNVLSLWDO� WUDYPDODUGD� DQRVPL� J|U�OPH� LKWLPDOL� �� NDW� ID]ODGÕU 

[89], [90]. 

2.10.6 <Dú 

2OIDNW|U� WDQÕPODPD� \HWHQH÷LQGH� DOWÕQFÕ� YH� \HGLQFL� GHNDWODUGD� DQL� ELU� G�ú�ú�

J|U�OPHNWH�� EXQODUÕQ� \DUÕVÕ� GD� ��� LOH� ��� \DúODUÕ� DUDVÕQGD� HQ� E�\�N� ROIDNWRU� ND\EÕ�

göstermektedir [91]��.RNX�ER]XNOX÷X�LOH�ELUOLNWHOLN�J|VWHUHQ�GHPDQVD�ED÷OÕ�iki KDVWDOÕN�

YDUGÕU�� $O]KHLPHU� YH� 3DUNLQVRQ�� 'RZQ� VHQGURPXQGD� GD� LOHUOH\HQ� \DúODUGD� DQRVPL�

görülebilir. 

2.10.7 Konjenital 

)DPLO\DO� DQRVPL� �HUNHQ� NHOOLN�� YDVN�OHU� EDú� D÷UÕVÕ� YH� DQRVPL��� .DOPDQQ�

sHQGURPX� �KLSRJRQDGRWURSLN� KLSRJRQDGL]P� YH� DQRVPL�� EX� NRQXGD� WDQÕPODQPÕú�

NRQMHQLWDO�KDVWDOÕNDUGDQGÕU [92], [93]. 
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2.10.8 Toksisite 

.LP\DVDO�PDGGH\H�PDUX]L\HW�LOH�LOLúNLOL�RODQ�ROIDNWRU�ND\ÕS�KLND\HVL�WDQÕ�LoLQ�

NXOODQÕODQ�NOLQLN�PHWRWWXU��8]XQ�G|QHP�PDUX]Lyete (sigara, formol gibi) veya bir kaç 

J�Q� LoLQGH� PDUX]L\HWH� ED÷OÕ� JHOLúHQ� ND\ÕSODU� RODELOLU�� $MDQODUÕQ� oR÷X� JD]ODU� YH�

aeorosollerdir [94], [95]. 

2.10.9 Tümörler 

Hem intranazal hem de intrakranial tömörler koku duyusunu etkileyebilir. En 

VÕN� J|U�OHQ� LQWranazal tümörler inverted papillom, adenomlar, skuamöz hücreli 

karsinomlar ve esteziRQ|UREODVWRPODUGÕU [96]�� øQWUDNUDQial menengiomlar, hipofiz 

tümörleri ve gliomlar olfaktor aparatta lokal destruksiyon yapabilirler. Temporal lob 

tümörlerinin %25'inin olIDNW|U�ER]XOPD\D�QHGHQ�ROGX÷X�KHVDSODQPÕúWÕU [97]. 

2.10.10 HIV 

(QIHNWH� KDVWDODUÕQ� \DSÕODQ� WHVWOHULQGH� ROIDNW|U� \HWHQHNOHULQGH� D]DOPD�

VDSWDQPÕúWÕU [98]±[100]. 

2.10.11 Parosmi ve fantosmi 

Parosmi inhale HGLOHQ� NRNXODUÕQ� GH÷LúLN� DOJÕODQPDVÕGÕU�� +LoELUúH\LQ� QRUPDO�

NRNPDPDVÕQGDQ� úLND\HW� HGHUOHU�� )DQWRsPL� oHYUHGH� NRNX� X\DUDQÕ� ROPDGDQ� NRNX�

DOJÕODQPDVÕGÕU�� 'HYDPOÕ� NRNPXú� \XPXUWD� YH� IHoHV� JLEL� UDKDWVÕ]� HGLFL� NRNXGDQ�

PX]GDULSWLUOHU��%X�KDVWDOÕNODUÕQ�VDQWUDO�VLQLU�VLVWHPL�ND\QDNOÕ�ROGX÷X�G�ú�Q�O�U [95], 

[101], [102]. 

2.10.12 øODo�NXOODQÕPÕ 

+HU�QH�NDGDU�LODoODUÕQ�WDW�DOPD�VLVWHPLQL�ROIDNW|U�VLVWHPGHQ�GDKD�oRN�HWNLOHGL÷L�

görülse de, olfaktör disfonksL\RQD�\RO�DoDQ�ELU�oRN�DMDQ�YDUGÕU [103]. 

2.10.13 Cerrahi müdahaleler 

Septal cerrahilerin olfakt|r yetene÷L� DUWWÕUGÕ÷Õ� UDSRU� HGLOPLútir [104], [105]. 

5LQRSODVWL�VRQUDVÕ�JHoLFL�NRNX�GX\XVX�ND\ÕSODUÕ�J|r�lm�út�r [106]. Endoskopik sin�s 

DPHOL\DWODUÕQGD�JHOLúmeler sonucu daha do÷ru DPHOL\DWODU�\DSÕODELOPHNWH�YH�GDKD�D]�

olfakt|r hasar meydana gelmektedir [107]. Total larenjektomili hastalar, hava 

burundan geomedi÷LQGHQ� D]DOPÕú olfakt|r yetenekten úikayet etmektedirler [108]. 

Olfakt|U�EXOEXV�DODQÕQGD�\DSÕODQ�NUDQL\DO�YH�NDID�WDEDQÕ�DPHOL\DWODUÕQÕQ�ELUoo÷unda 
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WRWDO� YH\D�NDOÕFÕ� ROIDNW|U� ND\ÕS�JHOLúPHNWHGLU��$QFDN�ROIDNWRU� \ROODUÕ� NRUXPDN� Loin 

teknikler geliútirilmiútir [109]±[111].  

2.10.14 ødiopatik  

BiroRN�WHVW�\DSÕOPDVÕQD�UD÷PHQ�WDQÕ�NRQXODPD\DQ�KDVWD�JUXEXGXU [85].  
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3. GEREÇ ve YÖNTEM 

3.1 Etik Kurul OnayÕ� 

dDOÕúPD� +HOVLQNL� (WLN� øONHOHUL� %LOGLUJHVL¶QH� X\JXQ� RODUDN� WDVDUODQGÕ� YH�

Bezmialem 9DNÕI� hQLYHUVLWHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX¶QD� EDúYXUXVX�

\DSÕODUDN�RQD\�DOÕQGÕ�����10.2020 tarihli Etik Kurul Karar No: 10/28, EK - 1). T�m 

hastalar D\GÕQODWÕOGÕ�YH oDOÕúPD�KDNNÕQGD�ELOJLOHQGLULOPLú RQDP�LP]DODWÕOGÕ�� 

����dDOÕúPD�'L]D\QÕ�YH�*UXplar 

Bu oDOÕúmada, %H]PLDOHP� 9DNÕI� hQLYHUVLWHVL� .XODN� %XUXQ� %R÷az ve Baú- 

Boyun Cerrahisi Klini÷L¶QGH� .DVÕP� ����-.DVÕP� ���� DUDVÕQGD� VHPSWRPDWLN� RUWD�

NRQND�KLSHUWURILVL�YH�VHSWXP�GHYLDV\RQX�WDQÕVÕ�LOH�RSHUH�HGLOHQ����KDVWD�LQFHOHQGL��Yaú, 

cinsiyet ve KDVWDQÕQ�úikayetleri medikal veriler olarak kaydedildi. 

T�P�KDVWDODUÕQ�SROLNOLQLN�PXD\HQHVLQGH�oekilmiú koronal kesit paranazal sin�s 

ELOJLVD\DUOÕ� WRPRJUDILOHUL� �%7��PHYFXWWX� Hastalara uygulanacak orta konka cerrahi 

tekni÷ine operasyonu yapan cerraK� WDUDIÕQGDQ� NDUDU� YHULOGL�� dDOÕúmaya medial 

PXNR]DO�IOHS�WHNQL÷L�LOH�\DSÕODQ�RUWD�W�UELQRSODVWL �dDOÕúPD�JUXEX� ve orta konkalara 

transvers rezeksiyon (Kontrol grubu) \DSÕODQ� KDVWDODU� GDKLO� HGLOGL�� 7�m hastalara 

operasyon |ncesi kulak, burun ve bo÷az PXD\HQHVL�YH�QD]DO�HQGRVNRSL�\DSÕOGÕ�� 

3.3 Dahil Edilme Kriterleri  

dDOÕúmaya; 18-��� \Dú� DUDVÕ� ROXS�� �� D\GDQ� GDKD� X]XQ� V�reli burun burun 

WÕNDQÕNOÕ÷Õ��EDú�D÷UÕVÕ�YH�KRUODPD�úLND\HWL�LOH�JHOLS�PXD\HQH�YH�SDUDQD]DO�VLQ�V�%7�LOH�

orta konka hipertrofisi ve VHSWXP� GHYLDV\RQX� WDQÕVÕ� NRQXOXS� FHUUDKLVL� SODQODQDQ�

hastalar dahil edildi.  

3.4 Dahil Edilmeme Kriterleri 

dDOÕúPD� GÕúÕ� EÕUDNÕOPD� NULWHUOHUL�� EXUXQ� YH� VLQ�V� FHUUDKLVL� |\N�V��� VLJDUD 

NXOODQÕPÕ�� ROIDNW|U� ER]XNOX÷X� RODQ� KDVWDODU� ileri septum deviasyonu olan hastalar, 

DOOHUMLN� ULQLW�� LQWUDQD]DO� LODo� NXOODQDQODU�� VLVWHPLN� KDVWDOÕ÷Õ� RODQODU� �'0�� 5$� JLEL���

QD]DO�SROLSR]LV��PDNVLOORIDVLDO�WUDYPD�JHoLUHQOHU��EHUDEHULQGH�VLQ�V�FHUUDKLVL�\DSÕODFDN�

KDVWDODUGÕr. 
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3.5 Cerrahi Teknik 

%X�oDOÕúPD\D�GDKLO�HGLOHQ�KDVWDODUÕQ�WDPDPÕ�D\QÕ�FHUUDKL�HNLS�WDUDIÕQGDQ�JHQHO�

DQHVWH]L�DOWÕQGD�HQGRVNRSLN�\DNODúÕPOD�RSHUH�HGLOGL��+HU�LNL�JUXSWDNL�W�P�KDVWDODUÕQ�

FHUUUDKLVL� VÕUDVÕQGD� �PP� �ƕ� HQGRVNRS� �.DUO� 6WRU]��� $OPDQ\D�� NXOODQÕOGÕ�� 7RSLNDO�

anestezik (20mg/mL Lidokain ve 0.0125mg/mL epinefrin, Jetokain®, Adeka Drugs, 

6DPVXQ��7�UNL\H��HQMHNVL\RQXQGDQ�VRQUD�PHGLDO�PXNR]DO�IOHS�WHNQL÷LQGH��L÷QH�XoOX�

PRQRSRODU�NRWHU�LOH�RUWD�NRQND�PXNR]DVÕ, NRQND�NHPL÷LQH�temas ederek posteriordan 

anteriora GR÷UX� YHUWLNDO� RODUDN� LQVL]H� HGLOGL�� 2UDN� EÕoDN� \DUGÕPÕ\OD� RUWD� NRQNDQÕQ�

PHGLDO�PXNR]DVÕ�� UH]HNVL\RQX�SODQODQDQ�RUWD� NRQND� VHYL\HVLQH�NDGDU� \XNDUÕ� GR÷UX�

HOHYH�HGLOGL��0HGLDO�PXNR]DVÕ�HOHYH�HGLOPLú��ODWHUDO�PXNR]DVÕ�YH rezeke edilecek orta 

konkaQÕQ�NHPLN�NÕVPÕ��NRQND�PDNDVÕ ile transvers olarak |QGHQ�DUND\D�GR÷UX kesilerek 

HNVL]H�HGLOGL��)OHS�úHNOLQGH�NDOGÕUÕODQ�PHGLDO�PXNR]D��UH]HNH�HGLOHQ�ODWHUDO�E|OJHGHNL�

�]HUL� oÕSODN� UH]LG�� RUWD� NRQND� NHPL÷LQL� NDSDWDFDN� úHNLOGH� \D\ÕOGÕ. Flebi çevrilen 

pozisyonda desteklemek, postoperatif NDQDPD\Õ� HQJHOOHPHN� YH� VLQHúL� ROXúXPXQX�

önlemek için lateral nazal duvar ile NDWODQPÕú flebin üzerine absorbe olan sponjel 

WDPSRQ� �*HOIORDP��� LOH� \HUOHúWLULOGL. Kontrol grubunda ise orta konka, konka 

DNVLOODVÕQGDQ� LWLEDUHQ��� FP� UH]LG��NRQND�NDODFDN� úHNLOGH�NRQND�PDNDVÕ� \DUGÕPÕ\OD�

transvers olarak rezeke (subtotal orta konka rezeksiyonu) edildi. Transvers orta konka 

UH]HNVL\RQX� \DSÕODQ� KDVWDODUGD� GD� SRVWRSHUDWLI� NDQDPD\Õ� HQJHOOHPHN� YH� VLQHúL�

ROXúXPXQX�|QOHPHN�LoLQ�UH]HNH�HGLOHQ�RUWD�NRQNDQÕQ�DoÕNWD�EXOXQDQ bölgesine absorbe 

RODQ�VSRQMHO�WDPSRQ��*HOIORDP���LOH�\HUOHúWLULOGL� 

+HU�LNL�JUXSWDNL�KDVWDODUGD��HúOLN�HGHQ�PLQ|U�VHSWXP�GHYLV\RQXQD�YH�YH\D�DOW�

konka hipertrofisine endoskopik olarak müdahale edildi. Beraberinde septoplasti 

\DSÕODQ�KDVWDODUGD�QD]DO�NDYLWHOHUH�'R\OH�QD]DO�VSOLQWOHU�\HUOHúWLULOGL�� 

7�P�KDVWDODUD�DPHOL\DW�VRQUDVÕ�EXUXQ�WDPSRQODUÕ�oÕNDUÕOÕQFD\D�NDGDU�J�QGH�LNL�

kez 1 gr amoksisilin-klavulanat, günde iki kez 500 mg parasetamol, günde bir kez 

desloratidin 5 mg oral yoldan standart postoperatif medikal tedavi protokolü 

X\JXODQGÕ�� $PHOL\DW� VRQUDVÕ� \HGLQFL� J�QGH� silikon burun NDOÕSODUÕ oÕNDUÕOGÕ ve 

endoskopiN�J|U�ú DOWÕQGD�NUXW�YH�SÕKWÕODU�WHPL]OHQGL��Daha sonra iki hafta süreyle salin 

VRO�V\RQX� LOH� QD]DO� LUULJDV\RQ�X\JXODQGÕ��+DIWDOÕN� NRQWUROOHUGH� HQGRVNRSLN�J|U�úOH 

EXUXQ� LoHULVLQGHNL� NXUXWODU� WHPL]OHQGL�� $PHOL\DW� VRQUDVÕ� �o�QF�� D\GDNL� NRQWUROGH�

nazal fonksiyon ve koku testleri WHNUDUODQGÕ�� +HU� LNL� JUXSWDNL� KDVWDODUÕQ� KLoELULQGH�
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DPHOL\DW�VRQUDVÕ�NDQDPD��VLQHúL�ROXúXPX�YH\D�EH\LQ�RPXULOLN�VÕYÕVÕ��%26��NDoD÷Õ�JLEL�

komplikasyonlar görülmedi. 

 

ùHNLO�3-1: 6ROLG�RODUDN�KLSHUWURILN�VD÷�RUWD�NRQND 

 

 

ùHNLO��-2: 6D÷�RUWD�NRQND\D�WRSLNDO�DQHVWH]LN�HQMHNVL\RQX 
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ùHNLO��-3: 6D÷�RUWD�NRQNDQÕQ�GHNRQMHV\RQGDQ�VRQUDNL�J|U�Q�P� 

 

 

ùHNLO��-4: Mukozal LQVL]\RQGD�NXOODQÕODQ�XFX�H÷UL�LQFH�XoOX�PRQRSRODU�NRWHU 
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ùHNLO��-5: 6D÷�RUWD�NRQND\D�SRVWHULRUGDQ�DQWHULRUD�GR÷UX�\DSÕODQ�PXNR]DO�LQVL]\RQ 

 

 

ùHNLO��-6: MXNR]DVÕ�vertikal olarak insize HGLOPLú orta konka 
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ùHNLO��-7: 2UDN�EÕoDN ile medial PXNR]DQÕQ�DQWHULRUGDQ�SRVWHULRUD�YH�V�SHULRUD�GR÷UX�
elevasyonu 

 

 

ùHNLO� �-8: Orta konka medial mukozaVÕQÕQ� UH]HNVL\RQX� SODQODQDQ� VHYL\H\H� NDGDU�
HOHYH�HGLOPLú�KDOL 
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ùHNLO��-9: 0HGLDO�PXNR]DVÕ�HOHYH HGLOHQ�RUWD�NRQNDQÕQ� lateral mukozaVÕQÕQ ve konka 
NHPL÷LQLQ�DQWHULRUGDQ�SRVWHULRUD�GR÷UX�UH]HNVL\RQX 

 

 

 

ùHNLO�3-10: 0HGLDO�PXNR]DO�IOHS�LOH�UH]HNH�HGLOHQ�VD÷�RUWD�NRQNDQÕQ�NRQND�NHPL÷L 
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ùHNLO��-11: 0HGLDO�PXNR]DO�IOHS�LOH�UH]HNH�HGLOHQ�VD÷�RUWD�NRQNDQÕQ�ODWHUDO�PXNR]DO�
yüzü 

 

 

ùHNLO�3-12: /DWHUDO�PXNR]D�YH�NRQND�NHPL÷L� UH]HNH�HGLOen�� IOHS�RODUDN�KD]ÕUODQPÕú�
orta konka medial mukozaVÕ 
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ùHNLO��-13: 0HGLDO�PXNR]DO�IOHELQ�ODWHUDOH�YH�NHQGL��]HULQH�NÕYÕUÕOPDVÕ 

 

 

 

ùHNLO�3-14: Medial mukozal flebin KD]ÕUODQDQ�SR]LV\RQGD�GHVWHNOHQPHVL�LoLQ�VSRQMHO�
WDPSRQ��*HOIORDP���\HUOHúWLULOPHVL 
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����gOoPH�YH�'H÷HUOHQGLUPH 

Hastalara operasyondan 1-2 gün |QFHVL�YH�RSHUDV\RQ�VRQUDVÕ����D\GD�YL]�HO�

analog skala (VAS), NOSE anketi, akustik rinometri (AR) (GM Instruments, Greig 

House, Annickbank Innovation Campus, Annick Road, Irvine, California, USA), 

anterior rinomanometri (ARM) (GM Instruments, Greig House, Annickbank 

Innovation Campus, Annick Road, Irvine, California, USA), peak nasal inspiratory 

flowmeter (PNIF) (Clement Clark International; Harlow, Essex, UK)  ve her iki nazal 

NDYLWH\L�D\UÕ�D\UÕ�GH÷HUOHQGLUHFHN�úHNLOGH�NRNX�LGHQWLILNDV\RQ�WHVWL�LOH�Q-EXWDQRO�HúLN�

|Oo�P�WHVWOHUL�\DSÕOGÕ� 

3.6.1 Vizüel analog skala (VAS) ve NOSE  

Subjektif olarak t�m KDVWDODUÕQ�REVWU�NWLI�YH�NRNX�VHPSWRPODUÕQÕ�VRUJXODPDN�

ioLQ�NXOODQÕOGÕ��+HU�LNL�JUXSWDNL�KDVWDODUGDQ�EXUXQ�WÕNDQÕNOÕ÷Õ�YH�NRNX�DOPD�GXUXPXQX�

9$6
D�GD\DOÕ�RODUDN�|OoPHOHUL�LVWHQGL��%XUXQ�DoÕNOÕ÷ÕQÕQ GHUHFHVL����WDP�WÕNDOÕ��LOH����

�WÕNDQÕNOÕN�\RN��DUDVÕQGD�GH÷LúPHNWH\GL��.RNX�DOPD�GHUHFHVL����KLo�NRNX�DODPDPD��LOH�

��� �NRNX� DOPD� SUREOHPL� \RN�� DUDVÕQGD� GH÷LúPHNWH\GL. NOSE anketi de burun 

WÕNDQÕNOÕ÷ÕQÕ� GH÷HUOHQGLUPHN� DPDFÕ\OD� DPHOL\DW� |QFHVL� YH� VRQUDVÕ� \DSÕOGÕ��VAS ve 

NOSE GH÷HUOHUL�DPHOL\DW�|QFHVL�YH�DPHOL\DWWDQ��o� D\�VRQUD�GH÷HUOHQGLULOGL��$\UÕFD�

nazal obstrüksiyon ve koku alma (VAS) ve NOSE ND]DQo�VRQXoODUÕ�DPHOL\DW�|QFHVL 

GH÷HUOHUden DPHOL\DW�VRQUDVÕ�GH÷HUOHU oÕNDUÕODUDN�|Oo�OP�úW�U� 

3.6.2 Akustik rinometri (AR) 

Nostril ile nazofarenks DUDVÕQGDNL�KHUKDQJL�ELU�QRNWDGDNL�QD]DO�NDYLWH�KDFPLQL�

|OoPHN�LoLQ�NXOODQÕODQ�EDVLW�YH�WHNUDUODQDELOLU�VHV�WDEDQOÕ�ELU�WHNQLNWLU��$5
QLQ�NOLQLN�

GH÷HUL��NHVLW�DODQODUÕQÕ�PHVDIHQLQ�ELU�IRQNVL\RQX�RODUDN�WDQÕPOD\DQ�ELU�H÷UL�FLQVLQGHQ�

EXUXQ�ERúOX÷XQXQ�ER\XWODUÕQÕ�|OoPH�\HWHQH÷LGLU��%X�H÷UL��QD]DO�KDYD�\ROX�DoÕNOÕ÷ÕQÕ�

J|VWHULU�YH�QD]DO�REVWU�NVL\RQXQ�GHUHFHVL�KDNNÕQGD�ELU�L]OHQLP�YHULU�[56]. Test hastalar 

RWXUXU�SR]LV\RQGD�QHIHVOHULQL�WXWDUDN�\DSÕOGÕ��%DúÕQ�YH�SUREXQ�KDUHNHWVL]�ROPDVÕQD�YH�

VÕ]GÕUPD]OÕ÷ÕQ�VD÷ODQPDVÕQD�GLNNDW�HGLOGL��%XUXQD�SDUDOHO�ELU�DoÕ\OD�EXUXQ�GHOLNOHULQH�

X\JXQ�ELU�SURE�\HUOHúWLULOGL�YH�QD]DO�NDQDGÕ bozmamaya dikkat edildi. Her iki nazal 

NDYLWH� D\UÕ� D\UÕ� GH÷HUOHQGLULOGL��0LQLPDO� FURVV� DUHD� �0&$��YH�QD]DO� YRO�P� �92/��

kaydedildi.   
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3.6.3 Anterior rinomanometri (ARM) 

1D]DO� KDYD� \ROXQXQ� REMHNWLI� GH÷HUOHQGLULOPHVLQH� \|QHOLN� VÕN� NXOODQÕODQ�

\|QWHPOHUGHQ� ELULVL� GH� WUDQVQD]DO� EDVÕQo� YH� KDYD� DNÕPÕQÕQ� Hú]DPDQOÕ� RODUDN�

ND\GHGLOPHVLGLU�NL��EX�|Oo�PH�ULQRPDQRPHWUL��50��DGÕ�YHULOLU���6HoLOHQ�KHUKDQJL�ELU 

DQGDNL� EDVÕQo� LOH� DNÕP� RUDQODQDUDN� GLUHQo� HOGH� HGLOLU� YH� mean resistans (MR) 

NÕVDOWPDVÕ ile temsil edilir [56]. Bu testte her iki nazal kavitede inspiryum ve 

HNVSLU\XPGD� |Oo�POHU� \DSÕOGÕ�� %XQXQ� LoLQ� EDVÕQo� |OoHU� SURE� ELU� QRVWULOH� KDYD�

JLUPH\HFHN� úHNLOGH \HUOHúWLULOGL�� $÷]Õ� YH� EXUQX� WDPDPHQ� NDSDWDQ� ELU� PDVNH�

\HUOHúWLULOGL��+DVWDODUGDQ� QHIHV� DOÕS� YHUPHVL� LVWHQGL��gOo�POHU� VÕUD\OD� KHU� LNL� QD]DO�

NDYLWH�LoLQ�\DSÕOGÕ��2UWDODPD�GLUHQo (MR), KHU�LNL�QD]DO�NDYLWH�LoLQ�D\UÕ�D\UÕ ölçülerek 

kaydedildi.  

3.6.4 PNIF 

+DVWDODUD� RWXUXU� SR]LV\RQGD�� D÷]Õ� NDSDOÕ� WXWDUDN� YH� WDP� ELU� HNVSLUDV\RQXQ�

VRQXQGDQ�EDúOD\DUDN�P�PN�Q�ROGX÷X�NDGDU�VHUW�YH�KÕ]OÕ�ELU�úHNLOGH�EXUXQGDQ�QHIHV�

DOGÕUDUDN�\DSÕOGÕ��*HQHOOLNOH�LNL�YH\D��o�WDWPLQ�HGLFL�|Oo�P�Q�HQ�\�NVH÷L�31,)�VRQXFX�

RODUDN�DOÕQGÕ� 

3.6.5 Koku identifikasyon testi 

.RNX�WDQÕPODPD�WHVWL�LoLQ���DGHW�ROIDNW|U�VLQLU�X\DUÕVÕ��YDQLO\D��NDKYH��QDQH��

kakao, taroÕQ�� IÕVWÕN� H]PHVL�VDEXQ�� YH� WULJHPLQDO� VLQLUL� X\DUPDN� LoLQ� �� DGHW� �9LFNV�

Vaporub, EczaoÕEDúÕ��NXOODQÕOGÕ��.RNX�WHVWL�KHU�KDVWaya ameliyattan 1-2 gün önce ve 

DPHOL\DWGDQ� �o� D\� VRQUD�� KHU� LNL� QD]DO� NDYLWH\L� D\UÕ� D\UÕ� GH÷HUOHQGLUHFHN� úHNLOGH�

\DSÕOGÕ��+DVWDODU�NRNX�DOPD�SHUIRUPDQVÕQD�J|UH����NRNX�DOPDPD��LOH����RSWLPDO�NRNX�

DOPD��DUDVÕQGD�SXDQ�DOGÕ��%HQ]HU�úHNLOGH�NRNX�VNRUX�ND]DQÕP GH÷HUOHUL�GH�DPHOL\DW�

|QFHVL� NRNX� VNRUODUÕQGDQ� DPHOL\DW� VRQUDVÕ� NRNX� VNRUODUÕ� oÕNDUÕODUDN� |Oo�OP�úW�U�

[112]±[114] 

3.6.6 N-%XWDQRO�HúLN�WHVWL 

9 adet seri dil�e edilmiú butanol úiúHOHUL� LOH� WHVW� \DSÕOGÕ�� (Q�\�ksek butanol 

NRQVDQWUDV\RQX���¶W�r. Sonraki her úiúH�����RUDQÕQGD�VDI�VX�LOH�GLO�e edildi. Her iki 

burun deli÷ine kontrol saf su ile en dil�e úiúeden baúODQDUDN�WHVW�\DSÕOGÕ��+HU�LNL�EXUXQ�

deli÷inin butanol eúik de÷HUOHUL�D\UÕ�D\UÕ�KHVDSODQGÕ�[112]±[114]. 
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3.7 øVWDWLVWLNVHO�$QDOL]�<|QWHPL 

øVWDWLVWLNVHO�DQDOL]��:LQGRZV� LoLQ�6WDWLVWLFDO�3DFNDJH�IRU� WKH�6RFLDO�6FLHQFHV�

V�U�P������\D]ÕOÕPÕ� �6366�,QF���&KLFDJR�� ,OOLQRLV��$%'��NXOODQÕODUDN�\DSÕOGÕ��7�P�

QLFHO�GH÷LúNHQOHU��PHUNH]L�NRQXP�|Oo�POHUL� �\DQL� RUWDODPD�YH�PHG\DQ��YH�GD÷ÕOÕP�

|Oo�POHUL� �\DQL� VWDQGDUW� VDSPD� >6'@�� NXOODQÕODUDN� GH÷HUOHQGLULOGL�� 9HUL� QRUPDOOL÷L��

Kolmogorov-6PLUQRY�QRUPDOOLN�WHVWL�NXOODQÕODUDN�GH÷HUOHQGLULOGL�� 

*UXSODUÕQ�QLFHO�YHULOHULQL�NDUúÕODúWÕUPDN�LoLQ�6WXGHQW�W�WHVWOHUL�NXOODQÕOGÕ��*UXS�

LoL�NDUúÕODúWÕUPDGD�3DLUHG�W�WHVW�NXOODQÕOGÕ��*UXSODU�DUDVÕ�NDUúÕODúWÕUPDGD�,QGHSHQGHQW�W�

WHVW�NXOODQÕOGÕ��1LWHO�YHULOHUL�NDUúÕODúWÕUPDN�LoLQ�.L-NDUH�WHVWL�NXOODQÕOGÕ��S�������GH÷HUL�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL� 
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4. BULGULAR 

 2WX]EHú oUWD�NRQND�KLSHUWURILVL�RODQ�KDVWD�UDQGRPL]H�RODUDN�oDOÕúPD\D�GDKLO�

HGLOGL��dDOÕúPD�JUXEX��PHGLDO�PXNR]DO�IOHS�WHNQL÷L�LOH�RSHUH�HGLOHQ����KDVWDGDQ�ROXúWX��

Kontrol grubu, transvers rezeksiyon \DSÕODQ� ��� KDVWDGDQ� ROXúWX�� %HUDEHULQGH� HúOLN�

eden minör septal pDWRORMLOHU�GH�D\QÕ�DQGD�HQGRVNRSLN�RODUDN�G�]HOWLOGL��%X�KDVWDODUÕQ�

��¶VÕ� HUNHN� ��������� ��¶X� NDGÕQGÕ� ��������� dDOÕúPD� JUXEXQGDNL� KDVWDODUÕQ� \DúÕ�

�������������NRQWURO�JUXEXQGDNL�KDVWDODUÕQ������������ROXS�\Dú�YH�FLQVL\HW�DUDVÕQGD�

istatistiksel olarak anlamOÕ�IDUN�\RNWX��S�!������� 

+HU� LNL� JUXSWDNL� KDVWDODUD� DPHOL\DW� |QFHVL� YH� �o� D\� VRQUDVÕ görsel analog 

skalada VAS koku, VAS solunum, NOSE, akustik rinometri (AR), anterior 

ULQRPDQRPHWUL��$50���31,)��KHU�LNL�QD]DO�NDYLWH�LoLQ�D\UÕ�D\UÕ�1-Butanol HúLN�|Oo�P��

�1�%87��YH�NRNX� LGHQWLILNDV\RQ� WHVWL� �ø'(17��\DSÕOGÕ��3UHRSHUDWLI� YH�SRVWRSHUDWLI�

VRQXoODU��JUXSODU�DUDVÕQGD�YH�JUXS�LoHULVLQGH�NDUúÕODúWÕUÕOGÕ�� 

4.1. Akustik Rinometri (AR) 

3UHRSHUDWLI�RODUDN�oDOÕúPD�YH�NRQWURO�JUXEX�GH÷HUOHQGLULOGL��$5�WHVWLnde, her 

LNL�QD]DO�NDYLWHGH�PLQLPDO�NHVLW�DODQÕ��0&$��YH�QD]DO�NDYLWH�KDFPL��92/��|Oo�P��

\DSÕOGÕ�� 3UHRSHUDWLI� RODUDN� \DSÕODQ� 0&$� |Oo�POHUGH� oDOÕúPD� JUXEXQGD� 5-MCA 

0.75±0.42, L-MCA 0.70±0.28 iken,  kontrol grubunda R-MCA 0.64±0.24, L-MCA 

0.77±0.32  olarak öOo�OG��� øNL� JUXS� DUDVÕQGD� SUHRSHUDWLI� 0&$� GH÷HUOHUL� DUDVÕQGD�

DQODPOÕ� IDUNOÕOÕNlar \RNWX� �VÕUDVÕ\OD� S ������ S ������� 92/� GH÷HUOHULQGH� oDOÕúPD�

grubunda R-VOL 7.75±2.04, L-VOL 7.46±2.12 iken, kontrol grubunda R-VOL 

6.82±1.38, L-VOL 7.66±1.83 olarak ölçüldü.  øNL�JUXS�DUDVÕQGD�SUHRSHUDWLI�5-VOL 

GH÷HUOHULQGH� DQODPOÕ� IDUNOÕOÕN� YDUNHQ� /-92/� GH÷HUOHULQGH� DQODPOÕ� IDUNOÕOÕN� \RNWX�

�VÕUDVÕ\OD�S ������S �������7DEOR�4-1). 
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Tablo 4-1*: Preoperatif akustik rinometri �$5��JUXSODU�DUDVÕ�NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
L-MCA 
p=.315 

MFT 17 .7024 .28448 .06900 
TR 18 .7789 .32820 .07736 

L-VOL 
p=.762 

MFT 17 7.4671 2.12441 .51524 
TR 18 7.6639 1.83426 .43234 

R-MCA 
p=.115 

MFT 17 .7582 .42150 .10223 
TR 18 .6400 .24843 .05856 

R-VOL 
p=.041 

MFT 17 7.7565 2.04875 .49690 
TR 18 6.8228 1.38563 .32660 


,QGHSHQGHQW�W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS�WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
  

 Postoperatif VRQXoODU� JUXSODU� DUDVÕQGD� GH÷HUOHQGLULOGL�� 3RVWRSHUDWLI� RODUDN�

\DSÕODQ�0&$�|Oo�POHUGH�oDOÕúPD�JUXEXQGD�5-MCA 1.02±0.42, L-MCA 1.12±0.42 

iken, kontrol grubunda R-MCA 0.97±0.24, L-0&$�����������RODUDN�|Oo�OG���øNL�JUXS�

DUDVÕQGD� SRVWRSHUDWLI� 0&$� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕNlar \RNWX� �VÕUDVÕ\OD�

S ������ S ������� 92/� GH÷HUOHULQGH� oDOÕúPD� JUXEXQGD� 5-VOL 9.26±1.76, L-VOL 

10.07±2.12 iken, kontrol grubunda R-VOL 9.29±1.15, L-VOL 10.3±1.62 olarak 

|Oo�OG��� � øNL� JUXS� DUDVÕQGD�SRVWRSHUDWLI�92/�GH÷HUOHUL� DUDVÕQGD DQODPOÕ� IDUNOÕOÕNlar 

\RNWX��VÕUDVÕ\OD�S ������S �������7DEOR�4-2). 

 

Tablo 4-2*: PostoSHUDWLI�DNXVWLN�ULQRPHWUL��$5��JUXSODU�DUDVÕ�NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
L-MCA 
p=.201 

MFT 17 1.1241 .42260 .10249 
TR 18 1.1311 .31220 .07359 

L-VOL 
p=.163 

MFT 17 10.0735 2.13947 .51890 
TR 18 10.3056 1.62032 .38191 

R-MCA 
p=.175 

MFT 17 1.0206 .42631 .10340 
TR 18 .9706 .24213 .05707 

R-VOL 
p=.052 

MFT 17 9.2612 1.76693 .42854 
TR 18 9.2972 1.15480 .27219 

*Independent W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS�WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
 

 dDOÕúPD� YH� NRQWURO� JUXSODUÕ� JUXS� LoL� GH÷HUOHQGLULOGL�� dDOÕúPD� YH� NRQWURO�

JUXSODUÕQGD��o�QF��D\GDNL�$5�GH÷HUOHQGLUPHVLQGH�KHU�LNL�QD]DO�NDYLWHGH�GH�DQODPOÕ�

voO�P� YH� NHVLW� DODQÕ� DUWÕúÕ� ROGX÷X� VDSWDQGÕ��+HU� LNL� QD]DO� NDYLWHGH�0&$� YH�92/�

GH÷HUOHUL�DPHOL\DW�|QFHVL�YH�DPHOL\DWWDQ��o�D\�VRQUD�GH÷HUOHQGLULOGL÷LQGH��oDOÕúPD�YH�
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NRQWURO�JUXSODUÕQGD�DPHOL\DW�VRQUDVÕ�GH÷HUOHU�|QFHVLQH�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�

olarak daha yüksekti (p�������� $QFDN� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�

IDUNOÕOÕNlar yoktu (p>.05). 

 

ùHNLO��-���dDOÕúPD�YH�NRQWURO�JUXEXQXQ�DPHOL\DW�|QFHVL�YH�VRQUDVÕ�$NXVWLN�
5LQRPHWUL�GH÷HUOHUL� 

 
 

4.2. Anterior Rinomanometri (ARM) 

 ARM testinde her iki nazal kavitede ortalama direnç (MR-mean resistant) 

|Oo�P��\DSÕOGÕ��3UHRSHUDWLI�RODUDN�05�VNRUX�GH÷HUOHULQGH�oDOÕúPD�JUXEXQGD�5-MR 

0.45±0.21, L-MR 0.54±0.18 iken kontrol grubunda R-MR 0.48±0.16, L-MR 

����������RODUDN�|Oo�OG���øNL�JUXS�DUDVÕQGD�SUHRSHUDWLI�05�VNRUX�GH÷HUOHUL�DUDVÕQGD�

DQODPOÕ�IDUNOÕOÕNlar \RNWX��VÕUDVÕ\OD�S ������S �����. (Tablo 4-3) 

 

Tablo 4-3*��3UHRSHUDWLI�DQWHULRU�ULQRPDQRPHWUL��$50��JUXSODU�DUDVÕ 
NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
L-MR 

p=.523 

MFT 17 .5489 .18146 .04401 
TR 18 .5441 .15046 .03546 

R-MR 

p=.463 

MFT 17 .4566 .21260 .05156 
TR 18 .4801 .16162 .03809 


,QGHSHQGHQW�W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS�WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
 

0.00

2.00

4.00

6.00

8.00

10.00

12.00

L-MCA L-VOL R-MCA R-VOL

�<h^d7<�Z7EKD�dZ7

PREOP-MFT POSTOP-MFT PREOP-TR POSTOP-TR



  63 

 3RVWRSHUDWLI�RODUDN�05�VNRUX�GH÷HUOHULQGH�oDOÕúPD�JUXEXQGD�5-MR 0.29±0.06, 

L-MR 0.30±0.06 iken kontrol grubunda R-MR 0.31±0.09, L-MR 0.32±0.05 olarak 

|Oo�OG��� � øNL� JUXS� DUDVÕQGD� SRVWRSHUDWLI� 05� VNRUX� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ�

IDUNOÕOÕNlar \RNWX��VÕUDVÕ\OD p=.132, p=.576). (Tablo 4-4) 

 

Tablo 4-4*��3RVWRSHUDWLI�DQWHULRU�ULQRPDQRPHWUL��$50��JUXSODU�DUDVÕ�
NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
L-MR 

p=.576 

MFT 17 .3053 .06122 .01485 
TR 18 .3258 .05682 .01339 

R-MR 

p=.132 

MFT 17 .2978 .06702 .01625 
TR 18 .3169 .09157 .02158 


,QGHSHQGHQW�W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS�WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
 

$50� WHVWL�� DPHOL\DW� VRQUDVÕ� �o�QF�� D\GD� \DSÕODUDN� KHU� LNL� JUXSWD� NHQGL�

DUDVÕQGD� YH� JUXSODU� DUDVÕQGD� NDUúÕODúWÕUÕOGÕ�� dDOÕúPD� YH� NRQWURO� JUXSODUÕQGD�� KHU� LNL�

QD]DO� NDYLWHGHQ� |Oo�OHQ� 05� DPHOL\DW� VRQUDVÕ� GH÷HUOHUL� |QFHVL� GH÷HUOHUH� J|UH�

istatistiksel olarak anODPOÕ�GHUHFHGH�G�ú�N�EXOXQGX��S��������$QFDN�JUXSODU�DUDVÕQGD�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODU EXOXQPDGÕ��S!������ 

 

ùHNLO��-���dDOÕúPD�YH�NRQWURO�JUXEXQXQ�DPHOL\DW�|QFHVL�YH�VRQUDVÕ�$nterior 
Rinomanometri GH÷HUOHUL 
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4.3 PNIF  

 3UHRSHUDWLI�31,)�|Oo�POHULQGH��oDOÕúPD�JUXEXQGD�31,)��������������NRQWURO�

JUXEXQGD� ������������ EXOXQPXúWXU�� øNL� JUXS� DUDVÕQGD� SUHRSHUDWLI� 31,)� GH÷HUOHUL�

DUDVÕQGD�DQODPOÕ�IDUNOÕOÕNlar YDUGÕ��S ����. (Tablo 4-5) 

 

Tablo 4-5*: Preoperatif 31,)�JUXSODU�DUDVÕ�NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
PNIF 

p=.044 

MFT 17 100.5882 13.90620 3.37275 
TR 18 93.8889 26.81942 6.32140 


,QGHSHQGHQW�W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
 

 Postoperatif 31,)� |Oo�POHULQGH�� oDOÕúPD� JUXEXQGD� 31,)� ��������������

NRQWURO� JUXEXQGD� ������������� EXOXQPXúWXU�� øNL� JUXS� DUDVÕQGD� SRVWRSHUDWLI� 31,)�

GH÷HUOHUL�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕNlar yoktu (p=.333). (Tablo 4-6) 

 

Tablo 4-6*: Postoperatif 31,)�JUXSODU�DUDVÕ�NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
PNIF 

p=.333 

MFT 17 142.9412 29.74153 7.21338 
TR 18 142.7778 23.96212 5.64792 


,QGHSHQGHQW�W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
 

 31,)�� GH÷HUOHUL� DPHOL\DW� |QFHVL� YH� �o�QF�� D\� VRQUDVÕ� VRQXoODUÕ� JUXSODU�

LoHULVLQGH� GH÷HUOHQGLULOGL÷LQGH�� 31,)� GH÷HUOHUL� oDOÕúPD� YH� NRQWURO� JUXSODUÕQGD�

DPHOL\DW� VRQUDVÕ� �o�QF�� D\GDNL� GH÷HUOHU� DPHOL\DW� |QFHVLQH� J|UH� LVWDWLksel olarak 

DQODPOÕ�GHUHFHGH�\�NVHOGL��S��������$QFDk JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�

fark yoktu (p=.333). 
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ùHNLO��-���dDOÕúPD�YH�NRQWURO�JUXEXQXQ�DPHOL\DW�|QFHVL�YH�VRQUDVÕ�31,)�GH÷HUOHUL 

 
 

4.4 VAS ve NOSE  

 Preoperatif solunum ve koku görsel analog skalada VAS solunum ve VAS 

NRNX� RODUDN� |Oo�POHULQGH�� oDOÕúPD� JUXEXQGD�9$6� VROXQXP� �����������9$6� NRNX�

7.47±1.69 iken kontrol grubunda VAS solunum 2.94±2.07, VAS koku 8±2.08 

EXOXQPXúWXU�� øNL� JUXS� DUDVÕQGD� SUHRSHUDWLI� 9$6� VROXQXP� YH� 9$6� NRNX� GH÷HUOHUL�

DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�\RNWX��VÕUDVÕ\OD�S ������S �������Preoperatif NOSE skoru 

GH÷HUOHULQGH� oDOÕúPD� JUXEXQGD� 126(� ����±25.4, kontrol grubunda NOSE 

69.44±������ RODUDN� |Oo�OG��� � øNL� JUXS� DUDVÕQGD� SUHRSHUDWLI� 126(� VNRUX� GH÷HUOHUL 

DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�YDUGÕ��S �������7DEOR�4-7) 
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Tablo 4-7*��3UHRSHUDWLI�126(��9$6�VROXQXP�YH�9$6�NRNX�JUXSODU�DUDVÕ�
NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
NOSE 

p=.002 

MFT 17 69.7059 25.40119 6.16069 
TR 18 69.4444 14.93997 3.52138 

VAS 

solunum 

p=.151 

MFT 17 3.4118 2.39945 .58195 

TR 18 2.9444 2.07144 .48824 

VAS koku 

p=.372 

MFT 17 7.4706 1.69991 .41229 
TR 18 8.0000 2.08637 .49176 


,QGHSHQGHQW�W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS�WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
 

 Postoperatif 9$6�VROXQXP�YH�9$6�NRNX�|Oo�POHULQGH��oDOÕúPD�JUXEXQGD�9$6�

solunum 9.05±0.82, VAS koku 9.52±0.62 iken kontrol grubunda VAS solunum 

����������� 9$6� NRNX� ��������� EXOXQPXúWXU�� øNL� JUXS� DUDVÕQGD� SRVWRSHUDWLI� 9$6�

VROXQXP� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� \RNWX� �S ������� 9$6� NRNX� GH÷HUOHUL�

DUDVÕQGD�oDOÕúPD�JUXEXQGD�NRQWURO�JUXEXQD�J|UH�VNRUODU�GDKD�\�NVHN�ROXS�LVWDWLVWLNVHO�

RODUDN�DQODPOÕ�IDUNOÕOÕN�YDUGÕ��S �������3RVWRSHUDWLI�126(�VNRUX�GH÷HUOHULQGH�oDOÕúPD�

grubunda NOSE 8.52±6.55, kontrol grubunda NOSE 10.2�������RODUDN�|Oo�OG����øNL�

JUXS� DUDVÕQGD� SRVWRSHUDWLI� 126(� VNRUX� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� \RNWX�

(p=.412) (Tablo 4-8). 

 

Tablo 4-8*��3RVWRSHUDWLI�126(��9$6�VROXQXP�YH�9$6�NRNX�JUXSODU�DUDVÕ�
NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
NOSE 

p=.412 

MFT 17 8.5294 6.55856 1.59068 
TR 18 10.2778 8.12987 1.91623 

VAS 

solunum 

p=.241 

MFT 17 9.0588 .82694 .20056 

TR 18 8.6667 1.08465 .25565 

VAS koku 

p=.002 

MFT 17 9.5294 .62426 .15141 
TR 18 8.5000 1.65387 .38982 

*Independent W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS�WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
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126(��9$6�VROXQXP�YH�9$6�NRNX�GH÷HUOHUL�DPHOL\DW�|QFHVL�YH��o�QF��D\�

VRQUDVÕ� VRQXoODUÕ� JUXSODU� LoHULVLQGH� GH÷HUOHQGLULOGL÷LQGH�� 126(� YH� 9$6� VROXQXP�

GH÷HUOHUL KHU� LNL� JUXSWD� GD� DPHOL\DW� VRQUDVÕ� �o�QF�� D\GDNL� GH÷HUOHU� |QFHVLQH� J|UH�

LVWDWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� \�NVHOGL� �S������� $PHOL\DW� VRQUDVÕ�VAS koku 

GH÷HUOHULQGH� LVH� oDOÕúPD� JUXEXQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� DUWDUWHQ��

NRQWURO�JUXEXQGD�LVH�DQODPOÕ�GH÷LúLP�ROPDGÕ��VÕUDVÕ\OD�S�0.001, p=.366). 

 

ùHNLO 4-4�� dDOÕúPD� YH� NRQWURO� JUXEXQXQ� DPHOL\DW� |QFHVL� YH� VRQUDVÕ NOSE 
GH÷HUOHUL 
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ùHNLO� �-��� dDOÕúPD� YH� NRQWURO� JUXEXQXQ� DPHOL\DW� |QFHVL� YH� VRQUDVÕ� 9$6�
VROXQXP�9$6�NRNX�GH÷HUOHUL 

  
 

4.��.RNX�7HVWOHUL��1�%XWDQRO�(úLN�YH�.RNX�ødentifikasyon Testleri) 

 Preoperatif identifikasyon WHVWL� �,'(17��|Oo�POHULQGH��oDOÕúPD�JUXEXQGD�5-

IDENT 6.82±1.38, L-IDENT 6.64±1.76 iken kontrol grubunda R-IDENT 7.16±1.04, 

L-,'(17� ������� EXOXQPXúWXU�� øNL� JUXS� DUDVÕQGD� SUHRSHUDWLI� ,'(17� GH÷HUOHUL�

DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�\RNWX��VÕUDVÕ\OD�S ������S ����). Preoperatif N BUT skoru 

GH÷HUOHULQGH�oDOÕúPD�JUXEXQGD�5-N BUT 1.47±0.87, L-N BUT 1.82±1.81 iken kontrol 

grubunda R-N BUT 1.83±1.2, L-1�%87����������RODUDN�|Oo�OG����øNL�JUXS�DUDVÕQGD�

SUHRSHUDWLI� 1� %87� VNRUX� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� EXOXQPDGÕ �VÕUDVÕ\OD�

p=.240, p=.969). (Tablo 4-9) 
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Tablo 4-9*: Preoperatif N Butanol (N-BUT) ve koku identifikasyon testi 
�,'(17��JUXSODU�DUDVÕ�NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
R-IDENT 

p=.383 

MFT 17 6.8235 1.38000 .33470 
TR 18 7.1667 1.04319 .24588 

R-N BUT 

p=.240 

MFT 17 1.4706 .87447 .21209 
TR 18 1.8333 1.20049 .28296 

L-IDENT 

p=.584 

MFT 17 6.6471 1.76569 .42824 
TR 18 7.0000 1.37199 .32338 

L-N BUT 

p=.969 

MFT 17 1.8235 1.81091 .43921 
TR 18 2.1111 1.40958 .33224 

*,QGHSHQGHQW�W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS�WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
 

Postoperatif identifikasyon WHVWL��,'(17��|Oo�POHULQGH��oDOÕúPD�JUXEXQGD�5-

IDENT 7.58±0.5, L-IDENT 7.52±0.51 iken kontrol grubunda R-IDENT 7.11±1.27, L-

,'(17� ���������� EXOXQPXúWXU�� dDOÕúPD� YH� NRQWURO� JUXEX� SRVWRSHUDWLI� ,'(17�

GH÷HUOHUL�DUDVÕQGD��oDOÕúPD�JUXEXQGD�NRQWURO�JUXEXQD�J|UH�R ve L-,'(17�GH÷HUOHUL�

LVWDWLVWLNVHO� RODUDN� DQODPOÕ� \�NVHNOLN� PHYFXWWX� �VÕUDVÕ\OD� S ������ S �.001). 

3RVWRSHUDWLI�1�%87�VNRUX�GH÷HUOHULQGH�oDOÕúPD�JUXEXQGD�5-N BUT 1.23±0.43, L-N 

BUT 1.17±0.39 iken kontrol grubunda R-N BUT 2.11±0.75, L-N BUT 2.22±0.64 

olaraN�|Oo�OG��� � øNL�JUXS�DUDVÕQGD�SRVWRSHUDWLI�1�%87�VNRUX�HúLN�GH÷HUOHUL�oDOÕúPD�

JUXEXQGD� NRQWURO� JUXEXQD� J|UH� GDKD� G�ú�N� EXOXQGX�� 5-1�%87� GH÷HUOHUL� DUDVÕQGD�

DQODPOÕ� IDUNOÕOÕN� \RNNHQ�� /-1�%87�VNRUX�GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� YDUGÕ�

�VÕUDVÕ\OD�S ����� p=.041). (Tablo 4-10) 

Tablo 4-10*: Postoperatif N Butanol (N-BUT) ve koku identifikasyon testi 
�,'(17��JUXSODU�DUDVÕ�NDUúÕODúWÕUPD 

 Grup N Mean Std. Deviation Std. Error Mean 
R-IDENT 

p=.012 

MFT 17 7.5882 .50730 .12304 
TR 18 7.1111 1.27827 .30129 

R-N BUT 

p=.066 

MFT 17 1.2353 .43724 .10605 
TR 18 2.1111 .75840 .17876 

L-IDENT 

p<.001 

MFT 17 7.5294 .51450 .12478 
TR 18 6.7222 1.36363 .32141 

L-N BUT 

p=.041 

MFT 17 1.1765 .39295 .09531 
TR 18 2.2222 .64676 .15244 

*Independent W�WHVW�\DSÕOGÕ��S������DQODPOÕ�NDEXO�HGLOGL��0)7��0HGLDO�IOHS�WHNQL÷L��75��7UDQVYHUV�
rezeksiyon 
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1�%87�YH� ,'(17�GH÷HUOHUL�DPHOL\DW�|QFHVL�YH��o�QF��D\�VRQUDVÕ� VRQXoODUÕ�

JUXS� LoHULVLQGH� GH÷HUOHQGLULOGL÷LQGH�� oDOÕúPD� JUXEXQGD� 5� YH� /-IDENT ameliyat 

VRQUDVÕ�GH÷HUOHUL�|QFHVLQH�J|UH�LVWDWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�\�NVHOGL��VÕUDVÕ\OD�

p=.028, p=.047). Ancak kontrol grubunda R ve L-,'(17� GH÷HUOHULQGH� DPHOL\DW�

VRQUDVÕQGD� |QFHVLQH� J|UH� G�úPH� ROGX�� øVWDWLVWLNVHO� RODUDN� DQODPOÕ� GH÷LOGL� �VÕUDVÕ\OD�

p=.834, p=.427).    

 1� %87� HúLN� GH÷HUOHULQGH�� oDOÕúPD� JUXEXQGD� DPHOL\DW� VRQUDVÕ� GH÷HUOHUGH�

ameliyat öncesine göre düúPH� ROPDVÕQD� UD÷PHQ� LVWDWLNVHO� RODUDN� DQODPOÕ� GH÷LOGL�

�VÕUDVÕ\OD�S ������S �������.RQWURO�JUXEXQGD�1�%87�DPHOL\DW�VRQUDVÕ�HúLN�GH÷HULOHUL��

DPHOL\DW� |QFHVLQH�J|UH�\�NVHN�ROPDVÕQD� UD÷PHQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GH÷LOGL�

�VÕUDVÕ\OD�S ������S ������ 

 N BUT DPHOL\DW�VRQUDVÕ�HúLN�|Oo�POHUL�oDOÕúPD�JUXEXQGD�NRQWURO�JUXEXQD�J|UH�

GDKD� G�ú�N� ROPDVÕQD� UD÷PHQ� 5-1� %87� GH÷HUOHUL� DUDVÕQGD� LNL� JUXS� DUDVÕQGD�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�\RNNHQ��/-1�%87�GH÷HUOHUL�DUDVÕQGD�DQODPOÕ�IDUN�YDUGÕ�

�VÕUDVÕ\OD�S ������S ����). R ve L-,'(17�DPHOL\DW�VRQUDVÕ�GH÷HUOHUL�oDOÕúPD�JUXEXQGD�

NRQWURO�JUXEXQD�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�\�NVHNWL��VÕUDVÕ\OD�S ������

p�.001). 

 

ùHNLO�4-6��dDOÕúPD�YH�NRQWURO�JUXEXQXQ�DPHOL\DW�|QFHVL�YH�VRQUDVÕ�.RNX�WHVWOHUL�
GH÷HUOHUL 
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Operasyondan sonra önemli bir kanama veya majör komplikasyon görülmedi. 

øúOHPGHQ�ELU�KDIWD�VRQUD�VLOLNRQ�NDOÕSODU DOÕQGÕ�YH�NDEXNODU�WHPL]OHQGL��0HGLDO�PXNR]DO�

IOHS�WHNQL÷L�LOH�RSHUH�HGLOHQ�oDOÕúPD�JUXEXQGD��WUDQVYHUV� rezeksiyon \DSÕODQ�NRQWURO�

grubuna göre orta meada daha az kabuklanma gözlendi. Genel olarak, her iki grupta 

DPHOL\DW�|QFHVL�YH�VRQUDVÕ�VNRUODU�DUDVÕQGD;  NOSE VNRUODUÕQGD��31,)�GH÷HUOHULQGH, 

VAS sROXQXP�VNRUODUÕQGD��$5�WHVWLQGH�QD]DO�NDYLWH�NHVLW�DODQÕ��0&$��YH�QD]DO�YRO�P�

�92/��GH÷HUOHULQGH� $50�WHVWLQGH�RUWDODPD�GLUHQo��05��GH÷HUOHULQGH zaman içinde 

J�oO��YH�DQODPOÕ�ELU�L\LOHúPH�J|VWHUGL��p < .001). 9$6�NRNX�GH÷HUOHUL�DUDVÕQGD�oDOÕúPD�

JUXEXQGD�NRQWURO�JUXEXQD�J|UH�VNRUODU�GDKD�\�NVHN�ROXS�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�

IDUNOÕOÕN�YDUGÕ. Koku identifikasyon testi DPHOL\DW�|QFHVL�YH�VRQUDVÕ�VNRUODU�DUDVÕQGD, 

oDOÕúPD�JUXEXQGD DQODPOÕ�ELU L\LOHúPH�J|]OHQLUNHQ�NRQWURO�JUXEXQGD�azalma gözlendi. 

øGHQWLILNDV\RQ� GH÷HUOHULQGHNL� EX� L\LOHúPH� oDOÕúPD� JUXEXQGD� LVWDWLVWLNVHO� RODUDN�

DQODPOÕ�LNHQ� kontrol JUXEXQGDNL�D]DOPD�DQODPOÕ�GH÷LOGL��1�EXWDQRO�DPHOL\DW�|QFHVL�

YH� VRQUDVÕ� HúLN� GH÷HUOHUL� DUDVÕQGD�� oDOÕúPD� JUXEXQGD� Q� EXWDQRO� HúLNOHULQGH� D]DOPD�

ROXUNHQ�NRQWURO�JUXEXQGD�DUWPD�ROGX��$QFDN�EX�GH÷LúLPOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�

GH÷LOGL�� 
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5. 7$57,ù0$� 

 Burun WÕNDQÕNOÕNODUÕQÕQ� HQ� VÕN� VHEHEL� VHSWXP� GHYLDV\RQX� LNHQ� LNLQFL� HQ� VÕN�

sebebi konka hipertrofileridir. Konka bülloza, etmoid hücrelerin pnömotizasyonunun 

orta konka içinde bir hava cebi ROXúWXUPDVÕ ile karakterize lateral QD]DO� GXYDUÕQ�

anatomik varyasyonudur [54]. .RQND�E�OOR]D�HQ�VÕN�RUWD�NRQNDGD�J|U�O�U��QDGLUHQ��VW�

ve alt konkada da görülebilir [8]. %ROJHU� YH� DUNDGDúODUÕ� NRQND�SQ|PDtizas\RQODUÕQÕ�

ODPHOOHU��E�OO|]�YH\D�HNVSDQVLI�RODUDN�VÕQÕIODQGÕUÕU [3]. Büyük bir konka bülloza orta 

PHD\Õ� GDUDOWDELOLU, mukosiliyer klirensi ve ventilasyonu azaltarak osteomeatal 

NRPSOHNVLQ� WÕNDQPDVÕQD� QHGHQ� RODELOLU� .RQND� E�OOR]D� WHN� EDúÕQD� YH\D� GL÷HU�

IDNW|UOHUOH�ELUOLNWH�EDVÕQo�KLVVL�YH\D�EDú�D÷UÕVÕQGDQ�EXUXQ�WÕNDQÕNOÕ÷ÕQD�NDGDU�oHúitli 

nazal semptomlara neden olabilir [115]. Paradoksal orta konka, RUWD� NRQNDODUÕQ 

konkav yüzeyinin nazal septuma GR÷UX� ROGX÷X, inferomedial olarak kavisli olma 

durumudur. Genellikle bilateral görülür [116]. 2UWD� PHD\Õ GDUDOWÕS� VLQ�V� GUHQDMÕQÕ�

bozabilir. Konka bülloza veya paradoksal orta konka gibi osteometal kompleksi 

GDUDOWÕS�� VLQ�V� KDVWDOÕNODUÕ� YH� EXUXQ� WÕNDQÕNOÕ÷Õ� JLEL� SUREOHPOHUH� \Rl DoWÕ÷ÕQGD�

müdahale gerekir. Konka bülloza FHUUDKLVLQGH�HQ�VÕN�NXOODQÕODQ�G|UW�\|Qtem; crushing, 

lateral laminektomi, medial laminektomi ve transvers (subtotal) eksizyondur [1]. 

1D]DO� HQGRVNRSLN� FHUUDKLGH� RUWD� NRQNDQÕQ� oÕNDUÕOÕS� oÕNDUÕOPD\DFD÷Õ� WDUWÕúPDOÕ� ELU�

konudur. &HUUDKODUGDQ� ED]ÕODUÕ 6WDPPEHUJHU� YH� .HQQHG\� WDUDIÕQGDQ� SRS�OHU� KDOe 

getirilen orta NRQND� NRUX\XFX� SURVHG�UOHUL� WHUFLK� HGHUNHQ�� GL÷HUOHUL� *ROGPDQ� YH�

Friedman yönteminden sonra parsiyel veya total orta türbinektomiyi tercih ederler 

[117], [118]�� 2UWD� NRQNDQÕQ� oÕNDUÕOPDVÕQÕ� VDYXQDQ� ED]Õ� FHUUDKODU�� RUWD� NRQNDQÕQ�

rezeksiyonXQXQ� OH]\RQODUÕQ� WDPDPHQ� oÕNDUÕOPDVÕQÕ� NROD\ODúWÕUGÕ÷ÕQD�� DPHOL\DW�

ERúOX÷XQGD�DGH]\RQ�YH�VWHQR]� LQVLGDQVÕQÕ�D]DOWWÕ÷ÕQD��NXUX�EXUXQ�ve kabuklanmaya 

QHGHQ� ROPDGÕ÷ÕQD� YH� LNLQFL� ELU� FHUUDKL� LoLQ� DQDWRPLN� ODQGPDUNODUÕ� RUWDGDQ�

NDOGÕUPDGÕ÷ÕQD�LQDQPDNWDGÕU [119]. Buna NDUúÕQ��GL÷HU cerrahlar DPHOL\DW�ERúOX÷XQGD�

granülasyon dokuVX�ROXúXPXQX�D]DOWPDN��DPHOL\DW� VRQUDVÕ� L\LOHúPH\L�KÕ]ODQGÕUPDN�

ve koku duyusu dahil olmak üzere daha fazla burun mukoza fonksiyonunu korumak 

LoLQ�RUWD�NRQNDQÕQ�P�PN�Q�ROGX÷XQFD�NRUXQPDVÕQÕQ�|QHPLQL�YXUJXODPDNWDGÕU�[120]. 

2UWD�NRQND�UH]HNVL\RQX�VÕUDVÕQGD cerrahlar tiSLN�RODUDN�VDGHFH�HWNLOHQHQ�RUWD�NRQND\Õ�

GH÷LO��QRUPDO�RUWD�NRQND�PXNR]DVÕQÕ�GD�|QHPOL�PLNWDUGD�oÕNDUÕUODU�[121]. %XQD�NDUúÕOÕN�

RUWD� NRQNDQÕQ� NRUXQPDVÕQÕ� |QHUHQ� FHUUDKODU� RUWD� NRQNDODUÕQ� NRUXQPDVÕQD ED÷OÕ�
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NRPSOLNDV\RQODUÕ� WDPDPHQ� RUWDGDQ� NDOGÕUDPDPDNWDGÕU�� GDKDVÕ�� QRUPDO� RUWD� NRQND�

PXNR]DVÕQÕ� HWNLQ� ELU� úHNLOGH� NRUXPDN�� oHúLWOL� RUWD� NRQND� OH]\RQODUÕQÕQ� YDUOÕ÷ÕQGDQ�

GROD\Õ�JHQHOOLNOH�]RUGXU [122]. 3DUVL\HO�NRQND�FHUUDKLVL�VÕNOÕNOD�\DSÕODQ�ELU�LúOHPGLU�

[123]. Özellikle büyük konka bülloza da parsiyel rezeksiyon gerekir. Crushing, 

UH]HNVL\RQ�WHNQLNOHULQH�NÕ\DVOD�GDKD�minimal LQYD]LY��GDKD�KÕ]OÕ�YH�X\JXODPDVÕ�GDKD�

kolay bir tekniktir [124]. Konka crushing denilen ezme VRQUDVÕ�� PHGLDOGH� RODQ�

\DSÕúÕNOÕNODU�SUREOHP�ROXúWXUPD]�YH�ED]HQ�EX��RVWHRPHDWDO�NRPSOHNVLQ�DoÕNOÕ÷Õ�LoLQ 

de bilinçli olarak NXOODQÕOÕU� [125]. $QFDN� FUXVKLQJ¶GH, içi hava dolu olan hücrenin 

lümenini veya ostiumunu kaplayan mukoza zarar görebilir ve ilgili hava hücresinde 

PXNRVHO� ROXúXPXQD� \RO� DoÕODbilir [126]. (UHQ� YH� DUNDGDúODUÕQÕQ� NRQND� E�OOR]DOÕ�

KDVWDODUGD�\DSWÕ÷Õ� oDOÕúPDGD�� NRQND�E�OOR]DQÕQ� Lo�PXNR]DVÕQÕQ� VR\XODUDN�\DSWÕNODUÕ 

FUXVKLQJ� WHNQL÷LQGH� KHP� %7¶GH hem de endoskopik skorlarda, crushing 

WHNQL÷LQGHNLQH�NÕ\DVOD�RUWD�NRQND�YRO�P�QGH�GDKD�ID]OD�D]DOPD�VDSWDPÕúODUGÕU [127]. 

$\UÕFD�.LHII�YH�%XVDED��FUXVKLQJ¶GHQ�VRQUD�NRQND�E�OOR]D�UHN�UUHQVLQL�ELOGLUPLúOHUGLU 

[128]. 2020 \ÕOÕQGD�  \D\ÕQODQDQ�ELU� UHWURVSHNWLI�oDOÕúPDGD��RUWD�NRQNDVÕ�NRUXQDQ ve 

rezeke edilen 30¶DU KDVWD� GH÷HUOHQGLUildi. Bu oDOÕúPDGD, orta konka rezeksiyonu 

\DSÕODQ�KDVWDODUGD 2. ayda daha kötü Perioperatif Sinüs Endoskopi (POSE) ve Lund-

Kennedy Endoskopi Skoru (LKES) VNRUODUÕ� YH� �� \ÕOGD� GDKD� N|W�� 326(� VNRUX� LOH�

LOLúNLOL� ROGX÷XQX� DQFDN� /.(6
GH� IDUN� ROPDGÕ÷ÕQÕ� bildirdiler [129]. Konka bülloza 

DPHOL\DWÕQGDQ�VRQUD�HQ�VÕN�J|U�OHQ�NRPSOLNDV\RQ�ODWHUDO�EXUXQ�GXYDUÕ�LOH�RUWD�NRQND�

DUDVÕQGD� VLQHúL� JHOLúPHVLGLU� [123]. Orta NRQNDQÕQ� WRWDO� UH]HNVL\RQX�� EXUXQ�

IRQNVL\RQXQXQ� ER]XOPDVÕQD�� |QHPOL� ELU� FHUUDKL� EHOLUWHFLQ� ND\EÕQD�� IURQWDO� VLQ�]LW�

JHOLúPH� ULVNLQLQ� DUWPDVÕQD�YH�JHQLú� VNDU� GRNXVX�JHOLúPHVLQH� de yol açabilir [130]. 

Endoskopik prosedürlerdeki son ilerlemeler YH�WHúKLV�YH WHGDYL�LOH�LOJLOL�JHOLúPHOHUOH�

ELUOLNWH�� RUWD� NRQNDQÕQ� NRUXQXS� NRUXQPD\DFD÷ÕQGDQ� ]L\DGH� QDVÕO� HWNLQ� ELU� úHNLOGH�

NRUXQDFD÷Õ�VRUXVX�WDUWÕúÕOPD\D�EDúODQGÕ [131]. Henüz en iyi cerrahi teknik için net fikir 

ELUOL÷L� \RNWXU�� %X� oDOÕúPDGD� WDULI� HWWL÷LPL]� PHGLDO flepli orta türbinoplasti bu 

WDUWÕúPDODUD�VRQ�YHUHELOHFHN�ELU�FHUUDKL�WHNQLN�RODELOLU�� 

2OIDNVL\RQ��EHVOHQPH��VRV\DO�HWNLOHúLPOHU��NLúLVHO�KLM\HQ�YH�J�YHQOLN�GH�GDKLO�

ROPDN��]HUH�\DúDPÕQ�ELUoRN�DODQÕQGD�URO�R\QDU��2OIDNW|U�IRQNVL\RQ�ND\EÕQÕQ�\DúDP�

kalitesLQL� |QHPOL� |Oo�GH� HWNLOHGL÷L� YH� GHSUHV\RQD� QHGHQ� ROGX÷X� G�ú�Q�OPHNWHGLU�

[132], [133]��2OIDNW|U�PXNR]D��QD]DO�NDYLWHQLQ��VW�NÕVÕPODUÕQGD��QD]DO�VHSWXPXQ��VW�

NÕVPÕQGD�� �VW� YH� RUWD� NRQNDQÕQ� PHGLDO� \�]H\LQGH� \HU� DOÕU� [134]. Konkalar, burun 
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ERúOX÷XQGDNL� ODPLQHU� DNÕúÕ� QHPOHQGLUHUHN�� ILOWUHOH\HUHN�� NRUX\DUDN� YH� NRNX� LoLQ�

KDYD\Õ� ROIDNW|U� \DUÕ÷D� \|QOHQGLUHUHN� QRUPDO� EXUXQ� LúOHYLQGH� DQDKWDU� URO� R\QDUODU�

[133], [135], [136]. Orta konkalar; frontal, maksiller ve anterior etmoid sinüslerin 

drenaj yolunun anahtar nRNWDVÕ� YH� JLULú� NDSÕVÕ� J|UHYL� J|U�U� [137]. Soriano ve 

DUNDGDúODUÕQÕQ� ROIDNW|U� OLIOHULQ� QD]DO� NDYLWHGH� GD÷ÕOÕPÕ� LOH� LOJLOL� \DSWÕNODUÕ� NDGDYUD�

oDOÕúPDVÕQGD�� �VW� YH� RUWD� NRQND� PXNR]DVÕQÕQ� VHSWXPXQ� V�SHULRUXQGDNL� PXNR]D\D�

RUDQOD�GDKD�\�NVHN�\R÷XQOXNWD�ROIDNW|U�OLIOHUL�LoHUGL÷LQL�EHOLUWPLúOHUGLU�[138]. Féron 

YH�DUNDGDúODUÕ�EL\RSVL�\DSÕODQ�VD÷OÕNOÕ�RUWD�NRQNDODUÕQ�\�]GH���
VLQGH�ROIDNW|U�HSLWHO�

YDUOÕ÷ÕQÕ� J|VWHUGL� [52]�� 5DZVRQ� YH� DUNDGDúODUÕ� RUWD� NRQNDGD� YH� RUWD� NRQNDQÕQ� �VW�

NÕVPÕQD� NDUúÕOÕN� JHOHQ� VHSWXPGD� NRNX� DOPD� Q|URQODUÕ� WDQÕPODGÕ� [139]. Nibu ve 

DUNDGDúODUÕ�RUWD�NRQNDQÕQ�PHGLDO�\�]H\�HSLWHOLQLQ�WDEDQÕQGD�NRNX�DOPD�PXNR]DVÕQÕQ�

YDUOÕ÷ÕQÕ� J|VWHUGL� [51]�� 6RZHUE\� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� oDOÕúPDGD�� VWDQGDUW�

transsfenoidal \DNODúÕPÕ� WDNLEHQ� WHN� WDUDIOÕ� RUWD� NRQND� UH]HNVL\RQXQXQ� HWNLVLQL�

GH÷HUOHQGLUPLú� YH� ��� KDVWDQÕQ� �
XQGD� ������ NRNX� GX\XVXQGD� D]DOPD� ROGX÷X�

ELOGLULOPLúWLU�� $QFDN� \D]DUODU�� NDODQ� ���
OXN� NÕVÕPGDNL� NRNXQXQ� NRUXQPDVÕQÕQ� 

septumun, �VW� NRQNDODUÕQ� YH� NRQWUDODWHUDO� ROIDNW|U� PXNR]DQÕQ� NRUXQPDVÕQD�

ED÷ODQDELOHFH÷LQL� EHOLUWPHNWHGLU� [140]. <XNDUÕGDNL� oDOÕúPDODU� RUWD� NRQNDODUÕQ�

|]HOOLNOH�PHGLDO�\�]�QGHNL�ROIDNW|U�\DSÕODUÕQ�NRUXQPDVÕQÕQ�|QHPLQH�LúDUHW�HWPHNWHGLU��

Cerrahide süperior ve orta NRQNDODUÕQ�NRUXQPDVÕ��ROIDNW|U disfonksiyondaki azalma, 

VLQRQD]DO�VRQXoODUGD�DUWPD�YH�D]DOPÕú�QD]DO�PRUELGLWH�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU�

[132], [133], [135], [136]. Orta kRQNDODUÕQ�VD÷ODGÕ÷Õ�EX�ID\GDODU�YH�QD]DO�IRQNVL\RQD�

\DSWÕ÷Õ� NDWNÕGDQ� GROD\Õ�� UXWLQ� W�UELQHNWRPL� |QHULOPH] YH� VDGHFH� \HWHUOL� J|U�ú� DODQÕ�

VD÷ODPDVÕ� LoLQ� JHUHNOL� ROGX÷XQGD� \DSÕOPDVÕ� |QHULOLU� [141]. %XQGDQ� GROD\Õ� |]HOOLNOH�

HQGRVNRS� NXOODQÕPÕQÕQ� \D\JÕQODúPDVÕ� YH� FHUUDKL� WHNQLNOHUGHNL� LOHUOHPH� LOH� QD]DO�

PRUELGLWH\L�D]DOWÕS�\DúDP�NDOLWHVLQL�DUWWÕUPD\D�\|QHOLN�arayÕúODU�V�UPHNWHGLU� 

OUWD� NRQNDQÕQ� EXUXQ� GLUHQFL� LoLQ� |QHPL� L\L� ELOLQPHNWHGLU. Hava DNÕPÕQÕQ 

\DNODúÕN� ���¶L� RUWD� PHDGDQ� JHoHU�� %XQGDQ� GROD\Õ orta konkaODUÕQ� DúÕUÕ� E�\�N�

ROPDPDVÕ fizyolojik bir zorunluluktur. Orta konka hipertrofisi durumunda, nereye ve 

ne kaGDU�UH]HNH�HGLOPHVL�JHUHNWL÷L�WDUWÕúPDOÕGÕU� Orta konkalar, paradoksal veya bülloz 

olmadan solid olarak hipertrofik de olabilmektedir. Bu durumda, konka bülloza ve 

SDUDGRNVDO�RUWD�NRQNDGD�ROGX÷X�JLEL�osteomeatal NRPSOHNVL�GDUDOWÕS�VLQ�V�GUHQDMÕQÕ�

bozabilir. /LWHUDW�UGH�RUWD�NRQNDODUÕQ�E�OO|]�YH\D�SDUDGRNVDO�KLSHUWURILVL�NRQXVXQGD�

oRN�VD\ÕGD�oDOÕúPD�ROGX÷X�KDOGH�VROLG�NHPLNVL�KLSHUWURILVL�GXUXPX�LOH�LOJLOL NDSVDPOÕ 
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ELU� ELOJL\H� UDVWODQPDPDNWDGÕU� Solid orta konka hipertrofisinde, parsiyel veya total 

UH]HNVL\RQGDQ� EDúka konservatif, hava yolu ve koku fonksiyonODUÕQÕ koruyucu bir 

cerrahi teknik WDULIL�EXOXQPDPDNWDGÕU. Ancak uygulanmakta olan transvers rezeksiyon 

yöntemlerinGH� NRNX� LoLQ� |QHPOL� RODQ� RUWD� NRQND� PHGLDO� PXNR]DVÕQÕQ eksize 

ediOPHVLQH�ED÷OÕ�NRNX�ND\EÕ�YH�NRQND�NHPL÷L�DoÕNGD�NDODUDN�NDQDPD, kabuklanma, 

iyatrojenik frontal sinüzit YH� ERú� EXUXQ� VHQGURPX gibi problemlere sebep 

olabilmektedir.  

Literatürde orta konka hipertrofisinin aksine alt NRQNDODUÕQ�VROLG�KLSHUWURILVL�LOH�

ilgili oRN� VD\ÕGD� oDOÕúPDlar EXOXQPDNWDGÕU� ����� \ÕOÕQGD� 0DEU\�� PHGLNDO� WHGDYL\H�

GLUHQoOL� DOW� NRQND�KLSHUWURILVL� LoLQ� LQIHULRU� W�UELQRSODVWL� WHNQL÷LQL� WDQÕPODPÕúWÕU. Bu 

teknikte, medikal tedaviye dirençli alt konkalara vertikal olarak mukozal insizyon 

\DSÕOÕS�PHGLDO�PXNR]DVÕ�HOHYH�HGLOHUHN�konka kemi÷L YH�ODWHUDO�PXNR]DVÕ�HNVL]e edilir. 

0HGLDO� PXNR]DVÕ� LVH� ODWHUDOH� GR÷UX kendi üzerine çevirilerek nazal havayolunda 

DoÕNOÕN�VD÷ODQPÕú�ROXU��0DEU\¶QLQ���\ÕOGÕU�\DSWÕ÷Õ�YH���¶GDQ�ID]OD�KDVWDVÕQÕ�RSHUH�HGLS�

WDNLS�HWWL÷L�EX�oDOÕúPDVÕQGD; NDQDPD��NDEXNODQPD��N|W��EXUXQ�DNÕQWÕVÕ�YH\D�UDKDWVÕ]�

edici postnazal DNÕQWÕ� gibi bir zamanlar korkulan konka rezeksiyonu sekellerinin 

KLoELULQLQ� RUWD\D� oÕNPDGÕ÷ÕQÕ� EHOLUWPHNWHGLU� %Hú \ÕO� YH� X]XQ� V�UHGLU� WDNLS� HWWL÷L�

KDVWDODUÕQ�KLoELULQGH� DWURILN� ULQLW� EXOJX�YH�EHOLUWLOHUL� LOH� NDUúÕODúPDPÕúWÕU [142]. Bu 

oDOÕúPDQÕQ� NRQXVX� RODQ� Pedial mukozal flepli orta konka türbinoplasti ameliyat 

WHNQL÷L, literatürde daha önce 0DEU\¶QLQ� DOW� NRQND� LoLQ� WDQÕPODGÕ÷Õ teknikten 

HVLQOHQHUHN�JHOLúWLULOGL�YH EX�DUDúWÕUPD SODQODQGÕ� OUWD�NRQNDQÕQ�VROLG�KLSHUWURILVL için 

OLWHUDW�UGH�GDKD�|QFH�WDQÕPODQPDPÕú�RODQ�ELU�FHUUDKL�WHNQLN�LOH, koku için önemli olan 

orta konka medial mukoza flebi korunur�� RUWD� NRQND� ODWHUDO� PXNR]DVÕ� YH� NHPLN�

komponenti eksize edilerek nazal kavitede YH�|]HOOLNOH�KDYD�DNÕPÕQÕQ�HQ�ID]OD�ROGX÷X�

orta meada YRO�P�DUWÕúÕ�VD÷ODQÕU. 2UWD�NRQNDQÕQ�PHGLDO�PXNR]DVÕ�lateralde DoÕNWD�NDODQ�

rezidü orta NRQND� NHPL÷L� �]HULQH GR÷UX� çevrilerek NDSDWÕOÕU. +DVWDODUÕQ� ELULQFL�

KDIWDGDNL� NRQWUROOHULQGH� NRQWURO� JUXEXQD� NÕ\DVOD� oDOÕúPD� JUXEXQGD, DoÕNGD kalan 

NHPLN�GRNXVX�ROPDGÕ÷Õ�LoLQ�orta meada belirgin olarak daha az kabuklanma ve daha 

KÕ]OÕ�L\LOHúPH ROGX÷X�J|U�OG��� 

0HGLDO�IOHSOL�RUWD�W�UELQRSODVWLQLQ�HWNLQOL÷LQL�LQFHOHPHN�DPDFÕ\OD�Eu oDOÕúPDda 

RUWD�NRQND�KLSHUWURILVL�QHGHQL\OH�LNL�IDUNOÕ�WLS�RUWD�konka cerrahisi \DSÕODQ�KDVWDODUÕQ�

IRQNVL\RQHO� YH�NRNX� VRQXoODUÕ� GH÷HUOHQGLULOGL� HDVWDODUÕQ�EXUXQ� WÕNDQÕNOÕ÷Õ ve koku 

VNRUODUÕQÕ� NDUúÕODúWÕUPDN� LoLQ 9$6� NXOODQÕOGÕ� Literatürde rinomanometri ve VAS 
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VRQXoODUÕQÕQ� NRUHOH� ROGX÷X� EXOXQPXúWXU� [130]. %XUXQ� WÕNDQÕNOÕ÷Õ� LOH� LOJLOL VAS 

VRQXoODUÕ�� DPHOL\DW� |QFHVL� G|QHPH� NÕ\DVOD� KHU� LNL� WHGDYL� JUXEXQGD� GD� DPHOL\DW�

VRQUDVÕnda istatistiksel olarak |QHPOL�ELU�L\LOHúPH�J|zlendi (p<.001). Ancak gruplar 

DUDVÕQGD�LVWDWLVWLNVHO�IDUN�\RNWX (p=.241). Bu sonuçlar OLWHUDW�U�EXOJXODUÕ\OD�X\XPOXGXU 

[143]. .RNX� LOH� LOJLOL�9$6� VRQXoODUÕ, DPHOL\DW� VRQUDVÕQGD�|QFHVLQH�NÕ\DVOD oDOÕúPD�

grubunda LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� L\LOHúLUNHQ, kontrol grubunda ise 

DQODPOÕ� GH÷LúLP� ROPDGÕ �VÕUDVÕ\OD� S������� S �����. GruplaU� DUDVÕQGD�

GH÷HUOHQGLULOGL÷LQGH��oDOÕúPD�JUXEXQGD�NRQWURO�JUXEXQD�NÕ\DVOD�NRNX� LOH� LOJLOL�9$6�

VRQXoODUÕ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�L\LOHúWL (p=.002). 126(�GH÷HUOHUL�KHU�LNL�

JUXSWD� GD� DPHOL\DW� VRQUDVÕ� �o�QF�� D\GDNL� GH÷HUOHU� |QFHVLQH� J|UH� LVWDWLNVel olarak 

DQODPOÕ�GHUHFHGH�L\LOHúWL (p<.001)��$QFDN�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�

fark yoktu (p=.412). 

ARM VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGe; çDOÕúPD�YH�NRQWURO�JUXSODUÕQGD��DPHOL\DW�

VRQUDVÕ ortalama direnç (MR-mean resistans) GH÷HUOHUL� |QFHVLne göre istatistiksel 

RODUDN�DQODPOÕ�GHUHFHGH�G�ú�N�EXOXQGX (p<.001)��$QFDN�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�

RODUDN�DQODPOÕ�IDUN�EXOXQPDGÕ (p>.05). PNIF��QD]DO�DoÕNOÕ÷Õ�GH÷HUOHQGLUPHN�LoLQ�oHúLWOL�

oDOÕúPDODUGD� NXOODQÕOPÕúWÕU [144]. Bizim oDOÕúPDPÕ]GD da aPHOL\DW� VRQUDVÕ� 31,)�

GH÷HUOHUL� KHU� LNL� JUXSWD� DPHOL\DW� |QFHVL� GH÷HUOHUH� J|UH� LVWDWLNVHO� RODUDN� DQODPOÕ�

GHUHFHGH� L\LOHúPH� J|VWHUGL (p<.001). $QFDN� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�

DQODPOÕ�IDUN�EXOXQPDGÕ (p=.333). Hem PNIF hem rinomanometri testi obstrüktif nazal 

patolojilerle ilgili OLWHUDW�UGHNL�oDOÕúPDODU�LOH EHQ]HU�VRQXoODU�J|VWHUPLúWLU [145]. 

AR VRQXoODUÕ� GH÷HUOHQGLULOGL÷LQGH; çDOÕúPD� YH� NRQWURO� JUXSODUÕQGD üçüncü 

D\GDNL�$5�GH÷HUOHQGLUPHVLQGH�KHU�LNL�QD]DO�NDYLWHGH GH�DQODPOÕ�YRO�P��92/��YH kesit 

DODQÕ��0&$��DUWÕúÕ�ROGX÷X�VDSWDQGÕ��+HU�LNL�QD]DO�NDYLWHGH�0&$�YH�92/�GH÷HUOHUL 

ameliyat öncesi ve ameliyattan üç ay sonra GH÷HUOHQGLULOGL÷LQGH��oDOÕúPD�YH�NRQWURO 

JUXSODUÕQGD� DPHOL\DW� VRQUDVÕ� GH÷HUOHU� |QFHVLQH� J|UH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�

derecede daha yüksekti (p<.001)��$QFDN�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�

IDUNOÕOÕN�\RNWX (p>.05). VAS solunum, NOSE, PNIF, AR, ARM testleri bize medial 

PXNR]DO�IOHS�WHNQL÷LQLQ�IRQNVL\RQHO�RODUDN transvers rezeksiyon kadar HWNLOL�ROGX÷XQX�

göstermektedir. Orta konka cerrahilerinde fonksiyonel VRQXoODUÕn yanÕ� VÕUD koku 

VRQXoODUÕ�GD�J|]�|Q�Qde bulunGXUXOPDOÕGÕU� 

Kumral YH�DUNDGDúODUÕQÕQ NRQND�E�OOR]DOÕ�KDVWDODUGD \DSWÕ÷Õ�oDOÕúPDGD, medial 

veya lateral marsupiyalizasyon WHNQLNOHULQLQ�NXOODQÕPÕQÕ�LoHUHQ�KHU�LNL�JUXSWD�DPHOL\DW�
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VRQUDVÕ�NRNX identifikasyon WHVWL�EXOJXODUÕQGD L\LOHúPH ROGX÷XQX gösterdi. Ancak, iki 

JUXS� DUDVÕQGD� NRNX� IRQNVL\RQX� WHVWL� VRQXoODUÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�

EXOXQPDGÕ [143]. %D]Õ� oDOÕúPDODUGD� RUWD� NRQND� boyutunda azalma medialde hava 

DNÕPÕQGD� DUWÕúD� QHGHQ�ROarak NRNX� IRQNVL\RQXQGD� L\LOHúPH LOH� VRQXoODQPÕúWÕU� [78], 

[146]. Bu oDOÕúPDGD�LVH�DPeliyat |QFHVL�YH��o�QF��D\�VRQUDVÕ�VRQXoODUÕ�JUXS�LoHULVLQGH�

GH÷HUOHQGLULOGL÷LQGH��oDOÕúPD�JUXEXQGD�her iki nazal kavitedeki koku identifikasyon 

VNRUODUÕ ameliyat öncesine göre VRQUDVÕQGD�LVWDWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�\�NVHOGL 

�VD÷� QD]DO� NDYLWHGH� S ������ VRO� QD]DO� NDYLWHGH� S �����. Ancak kontrol grubundaki 

DPHOL\DW�VRQUDVÕ� LGHQWLILNDV\RQ�VNRUODUÕQGD�KHU�LNL�QD]DO�NDYLWHGH�ameliyat öncesine 

J|UH�G�úPH�ROGX��Ancak iVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL �VD÷�QD]DO�NDYLWHGH�S ������

sol nazal kavitede p=.427). dDOÕúPD�JUXEXQGD�DPHOL\DW�VRQUDVÕ�NRNX� LGHQWLILNDV\RQ�

dH÷HUOHUL�NRQWURO�JUXEXQD�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�\�NVHOGL �VD÷�QD]DO�

kavitede p=.012, sol nazal kavitede p<.001) 

 Bu oDOÕúPDGD�N Butanol HúLN�GH÷HUOHULQGH��oDOÕúPD�JUXEXQGD�DPHOL\DW�VRQUDVÕ�

GH÷HUOHUGH�|QFHVLQH�J|UH� L\LOHúPH�ROPDVÕQD�UD÷PHQ�LVWDWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL 

�VD÷�QD]DO�NDYLWHGH�S ������VRO�QD]DO�NDYLWHGH�S �����. Kontrol grubundaki ameliyat 

VRQUDVÕ�HúLN�GH÷HUOHUL��DPHOL\DW�|ncesine göre N|W�OHúPH ROPDVÕQD�UD÷PHQ�LVWDWLVWLNVHO�

RODUDN�DQODPOÕ�GH÷LOGL �VD÷�QD]DO�NDYLWHGH�S ������VRO�QD]DO�NDYLWHGH�S �����. dDOÕúPD�

ve kontrol grubunun DPHOL\DW� VRQUDVÕ� HúLN� |Oo�POHUL NDUúÕODúWÕUÕOGÕ÷ÕQGD� oDOÕúPD�

grubunda kontrol grubuna göre HúLN GH÷HUOHUGH L\LOHúPH ROPDVÕQD�UD÷PHQ�5-N BUT 

GH÷HUOHUL�DUDVÕQGD�LNL�JUXS�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�\RNNHQ (p=.066), 

L-1�%87�GH÷HUOHUL�DUDVÕQGD�DQODPOÕ�IDUN�YDUGÕ (p=.041). øGHQWLILNDV\RQ�YH�1�EXWDQRO�

HúLN� |Oo�P�� VRQXoODUÕQGD�� PHGLDO� PXNR]DO� IOHS� WHNQL÷LQGH� WUDQVYHUV� UH]HNVL\RQD�

NÕ\DVOD�GDKD��VW�Q�VRQXoODU�HOGH�HGLOPLúWLU� øNL�WHNQLN�DUDVÕQGD�LGHQWLILNDV\RQ�WHVWLQGH�

\DSÕODQ amelL\DW� VRQUDVÕ VRQXoODU� DUDVÕQGD�� oDOÕúPD�JUXEXQGD�NRQWURO� JUXEXQD�J|UH 

DQODPOÕ�olarak üstünlük YDU�LNHQ�1�EXWDQRO�Húik ölçümünde yoktur (L-N BUT hariç). 

dDOÕúPDPÕ]GDNL NRNX� WHVWL� VRQXoODUÕ, PHGLDO� PXNR]DO� IOHS� WHNQL÷L� LOH� \DSÕODQ� RUWD�

NRQND� FHUUDKLVLQLQ� WUDQVYHUV� UH]HNVL\RQD� NÕ\DVOD� ROIDNW|U VRQXoODUÕQÕQ� GDKD� L\L�

ROGX÷XQX�J|VWHUPHNWHGLU� 

 .RQND� E�OOR]DQÕQ� FHUUDKL� WHGDYLVL� OLWHUDW�UGH� E�\�N� |Oo�GH� EHOLUOHQPLú� YH�

JHQHO�NDEXO�J|UHUHN�X\JXODQPDNWDGÕU� Medial mukozal flepli orta türbinoplasti konka 

büOOR]DOÕ� KDVWDODUGD� GD� QD]DO� KDYD� \ROXQa ve olfaNVL\RQ� IRQNVL\RQODUÕQD� NDWNÕ�

VD÷OD\DELOLU�� .RQND� E�OOR]DOÕ� KDVWDODUGD HQ� VÕN� \DSÕODQ� FHUUDKL� WHNQLN� RODQ lateral 
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PDUV�SLDOL]DV\RQGD�� NRQND� E�OOR]D� LoLQGHNL� ROIDNW|U� HSLWHO� LoHUPHGL÷L� G�ú�Q�OHQ�

mukoza soyularak medial mukozal IOHS� WHNQL÷L� X\JXODQDELOLU�� Bu sayede hem 

IRQNVL\RQHO� RODUDN� KDYD� \ROX� DoÕNOÕ÷Õ� VD÷ODQÕUNHQ, hem de medial mukozal flep 

üzerindeki olfaktor lifler korunarak NRNX� IRQNVL\RQODUÕ muhafaza edilebilir. Bu 

oDOÕúPDGDQ�VD÷ODQDQ�WHFU�EH�YH�VRQXoODUD�J|UH�PHGLDO�PXNR]DO�IOHS�WHNQL÷LQLQ�NRQND�

bülloza ve paradoksal orta konka hipertrofilerinde de uygulanma potansiyeline 

sahiptir.  

 %X�oDOÕúPD�LOH�PHGLDO�PXNR]DO�IOHS�WHNQL÷L, RUWD�NRQNDQÕQ�VROLG�KLSHUWURILVLnin 

tedavisinde |QHUGL÷LPL]� OLWHUDW�UGH� LON� NH]� WDQÕPODQDQ konservatif, hava yolunu 

DUWWÕUÕFÕ�YH�NRNX�IRQNVL\RQXQX�NRUX\XFX bir cerrahi teknikdir. OUWD�NRQNDQÕQ�E�OOR]�

veya paradoksal olmadan da görülebilen VROLG�KLSHUWURILVLQLQ�EXUXQ�WÕNDQÕNOÕ÷Õ�QHGHQL�

olabilmesine de dikkat çekmek isteriz. +DVWD� VD\ÕPÕ]ÕQ� D]� ROPDVÕ� oDOÕúPDPÕ]ÕQ�

NÕVÕWOÕOÕ÷ÕGÕU�� 9DND� VD\ÕVÕQÕQ� DUWWÕUÕOPDVÕ� YH� WDNLS� V�UHVLQLQ� X]DPDVÕ� LOH� GDKD� net 

sonuçlar elde edilebilir. 
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6. SONUÇ 

%XUXQ�WÕNDQÕNOÕ÷Õ�LOH�JHOHQ�KDVWDODUGD�HQGRVNRSLN�YH�UDG\RORMLN�GH÷HUOHQGLUPH�

\DSDUNHQ� RUWD� NRQNDODUÕQ� ELOLQHQ� \D\JÕQ� SDWRORMLOHUL� RODQ� E�OOR]� YH\D� SDUDGRNVDO�

olmadan solid olarak da KLSHUWURILN�RODELOHFH÷L�DNÕOGD�WXWXOPDOÕGÕU� ÇaOÕúPDPÕ]�medial 

flepli orta türbinoplasti ve transvers rezeksiyon tekniklerinin X\JXODQPDVÕ� LOH�

KDVWDODUÕQ� \DúDP� NDOLWHVLQde L\LOHúme ve EXUXQ� WÕNDQÕNOÕ÷ÕQGD� D]DOPD ROGX÷XQX�

J|VWHUPLúWLU�� 0HGLDO� PXNR]DO� IOHS� WHNQL÷L�� KHP� nazal hava yolu, hem de olfaktör 

VRQXoODUÕ� DoÕVÕQGDQ avantajlar sunan RUWD� NRQNDQÕQ� VROLG� KLSHUWURILVLQGH�

NXOODQÕODELOHFHN�NRQVHUYDWLI�YH�HWNLOL�ELU�orta W�UELQRSODVWL�WHNQL÷LGLU�� 
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