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The Predictive Factors of Olfactory Changes after Endoscopic Sinus Surgery

Mi Kyung Ye, MD

Department of Otorhinolaryngology-Head and Neck Surgery, School of Medicine, Catholic University of Daegu, Daegu, Korea

Olfactory dysfunction is one of the most common complaints of patients with chronic rhinosinusitis. Patients who suffer from
olfactory dysfunction report a negative effect on their overall quality of life. Chronic rhinosinusitis-related olfactory impairment
is the most treatable form of olfactory disorder; however, outcomes after endoscopic sinus surgery (ESS) are challenging to pre-
dict. Previous studies have documented a wide range in overall improvement after ESS. The purpose of this study is to review

the factors that predict changes in olfaction after ESS.
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Fig. 1. Postoperative trends in olfactory improvement by olfac-
tory status. SIT: Smell Identification Test (adapted from refer-
ence?).



ololg : RH|S = = 22HS}

F 5710 SAKLS BHE I H BAG AFAE
A

FUWAZ FAL 7t 0 G B9 0|8 REKoz I
AT oM WG R F200 9lo] 21 oljo] Ul
ok e A8 S B0 Eh golek v 1
wEle] 91,7 AFARI YA sk Holek

FulgAS) AL FAER2H] 4ot FI 9

identification, TDI) A4 €4 A=E v uf, = 15

L 37| S A% QAR

oA At & o 2 So] Wkth(Fig. 2).”
1+

= 79 drade 4 7sS oI 5= 9l

~ ol[‘

o] YazElo] gtk & 4=
1440 M| 2 2RA| o] Tgh &
17 sliteha o) Wy, X4
d 52 Igoll A dojuh= 7H %

|5 AA&, B85 A7, Caldwell-Luc

s
T
B2 u4Ye, FAEAE 5 Ot 148 F 52 ]

r

jug

o

>

Previous sinus surgery (—)

Mean TDI Score
N
o
1

Previous sinus surgery (+)

O T T 1
Preop Postop 1M Postop 3M Postop 6M

Fig. 2. Olfactory function expressed as the mean threshold-dis-
crimination-identification (TDI) score of the 116 patients who un-
derwent Endoscopic Sinus Surgery in relation to previous sinus
surgeries. TDI score significantly stepwise improved in both
groups (both p<0.001), with a similar pattern between patients
(p value for interaction <0.001) (adapted from reference'®).
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Fig. 3. Time series variation of improvement rates (%) at 3rd, 6th,
12th, 24th month after ESS. Note that olfaction was maintained
after ESS in NECRS group, while patients in ECRS group showed
a transient improvement, but then deteriorated. ECRS: eosino-
philic chronic rhinosinusitis, NECRS: non-eosinophilic chronic rhi-
nosinusitis (adapted from reference®).

27| H|™ 2 Aspirin—Exacerbated
Respiratory Disease(AERD)

YYFZIoR FuE goltA
4 Agho] Bk why ¥
juis
al

7] :
o)1l 7| ARk 4

A 7= 3 gl

o (o]

R =
2 UL RIS i F T2 BB YIS oA
AAEA o) A% stom, o5 SAFeRM & A
of F7 3% o g o|5T 5 U, & T T2 HRES
wolot] £88 24 Sk HUIE YA S8 F 5
2752 epRt A A24E YeRh 3, SE e S

1

PhE AF2E AR Holgls A9 wed), of

MRS ES BEY



oflolg :

Q1 Aol ME AT s 9 MBS 2ARoRN 7108
% otk % FoE ALEE Puke] BFo|ut 54 79
o AFE F7} 35 A4 Glrk & A Fbo] F3z
% U5E, HgFo] YS4E, CTH F9 Eefo] HEAS
5, % 5% ARo] G245, S2 717te] B
52, MEATH RHED, AA 8] 24T S
& 5 F7 8lE o] Erhn 3 4 ok, WARHEAC] 5
UREE F2h Aol S oAb A o] UE B
Aolxt 4% F AWE Ao 2] ofele BAIR
olglom, @ v W A7) Bad Aoz 47

B4 EHO{ : F2go] - HHIBG - HEE S o 5A

REFERENCES

1) Raviv JR, Kern RC. Chronic sinusitis and olfactory dysfunction.
Otolaryngol Clin North Am 2004;37(6):1143-57.

2) Kim BG, Oh JH, Choi HN, Park SY. Simple assessment of olfaction
in patients with chronic rhinosinusitis. Acta Otolaryngol 2015;135(3):
258-63.

3) Yoon HC, Kim TM, Joo JW, Song IS, Hong S-N, Yoo JH, et al. The
impact of nasal polyposis on olfactory dysfunction in chronic rhino-
sinusitis. J Rhinol 2017;24(1):31-6.

4) Choi SH, Kim ST, Park HM, Moon KH, Jung JH, Cha HE. Analy-
sis of characteristics and steroid effects in olfactory dysfunction pa-
tients. J Rhinol 2016;23(1):39-43.

5) Soler ZM, Sauer DA, Mace JC, Smith TL. Ethmoid histopathology
does not predict olfactory outcomes after endoscopic sinus surgery.
Am J Rhinol Allergy 2010;24(4):281-5.

6) Hsu CY, Wang YP, Shen PH, Weitzel EK, Lai JT, Wormald PJ. Ob-
jective olfactory outcomes after revision endoscopic sinus surgery.
Am J Rhinol Allergy 2013;27(4):96-100.

7) Kim BG, Kang JM, Shin JH, Choi HN, Jung YH, Park SY. Do sinus
computed tomography findings predict olfactory dysfunction and
its postoperative recovery in chronic rhinosinusitis patients? Am J
Rhinol Allergy 2015;29(1):69-76.

8) Pade J, Hummel T. Olfactory function following nasal surgery. La-
ryngoscope 2008;118(7):1260-4.

9) Delank KW, Stoll W. Olfactory function after functional endoscop-
ic sinus surgery for chronic sinusitis. Rhinology 1998;36(1):15-9.

10) Schriever VA, Gupta N, Pade J, Szewczynska M, Hummel T. Olfac-
tory function following nasal surgery: a l-year follow-up. Eur Arch
Otorhinolaryngol 2013;270(1):107-11.

11) Litvack JR, Mace J, Smith TL. Does olfactory function improve af-
ter endoscopic sinus surgery? Otolaryngol Head Neck Surg 2009;
140(3):312-9.

12) Kimmelman CP. The risk to olfaction from nasal surgery. Laryngo-
scope 1994;104(8 Pt 1):981-8.

13) Jiang RS, Su MC, Liang KL, Shiao JY, Hsin CH, Lu FJ, et al. Pre-
operative prognostic factors for olfactory change after functional
endoscopic sinus surgery. Am J Rhinol Allergy 2009;23(1):64-70.

14) Minovi A, Hummel T, Ural A, Draf W, Bockmuhl U. Predictors of
the outcome of nasal surgery in terms of olfactory function. Eur
Arch Otorhinolaryngol 2008;265(1):57-61.

15) Perry BF, Kountakis SE. Subjective improvement of olfactory func-

tion after endoscopic sinus surgery for chronic rhinosinusitis. Am
J Otolaryngol. 2003;24(6):366-9.

16) Choby GW, Hobson CE, Lee S, Wang EW. Clinical effects of middle
turbinate resection after endoscopic sinus surgery: a systematic re-
view. Am J Rhinol Allergy 2014;28(6):502-7.

17) Friedman M, Caldarelli DD, Venkatesan TK, Pandit R, Lee Y. En-
doscopic sinus surgery with partial middle turbinate resection: ef-
fects on olfaction. Laryngoscope 1996;106(8):977-81.

18) Danielides V, Katotomichelakis M, Balatsouras D, Riga M, Simo-
poulou M, Kantas E, et al. Evaluation of prognostic factors for olfac-
tion in nasal polyposis treated by endoscopic sinus surgery. Rhi-
nology 2009;47(2):172-80.

19) Sugiyama K, Matsuda T, Kondo H, Mitsuya S, Hashiba M, Mu-
rakami S, et al. Postoperative olfaction in chronic sinusitis: smokers
versus nonsmokers. Ann Otol Rhinol Laryngol 2002;111(11):1054-8.

20) Sugiyama K, Hasegawa Y, Sugiyama N, Suzuki M, Watanabe N,
Murakami S. Smoking-induced olfactory dysfunction in chronic si-
nusitis and assessment of brief university of Pennsylvania smell
identification test and T&T methods. Am J Rhinol 2018;20(5):439-
44,

21) Watelet JB, Annicq B, Van Cauwenberge P, Bachert C. Objective
outcome after functional endoscopic sinus surgery: prediction fac-
tors. Laryngoscope 2004;114(6):1092-7.

22) Smith TL, Mendolia-Loffredo S, Lochrl TA, Sparapani R, Laud PW,
Nattinger AB. Predictive factors and outcomes in endoscopic sinus
surgery for chronic rhinosinusitis. Laryngoscope 2005;115(12):2199-
20s.

23) Das S, Becker AM, Perakis H, Prosser JD, Kountakis SE. The ef-
fects of smoking on short-term quality of life outcomes in sinus sur-
gery. Laryngoscope 2007;117(12):2229-32.

24) Danielides V, Katotomichelakis M, Balatsouras D, Riga M, Tripsi-
anis G, Simopoulou M, et al. Improvement of olfaction after endo-
scopic sinus surgery in smokers and nonsmokers. Ann Otol Rhinol
Laryngol 2009;118(1):13-20.

25) Minwegen F, Thomas JP, Bernal-Sprekelsen M, Dazert S, Minovi A.
Predictive value of disease severity on self-reported rating and quan-
titative measures of olfactory function outcomes after primary en-
doscopic sinus surgery. A prospective study. Rhinology 2014;52(4):
437-43.

26) Lund VIJ, Mackay IS. Staging in rhinosinusitis. rhinology 1993;31:
183-4.

27) Damm M. Intranasal volume and olfactory function. Chemical Sens-
es 2002;27(9):831-9.

28) Konstantinidis I, Triaridis S, Printza A, Vital V, Ferekidis E, Con-
stantinidis J. Olfactory dysfunction in nasal polyposis: correlation
with computed tomography findings. ORL 2007;69(4):226-32.

29) Litvack JR, Mace JC, Smith TL. Olfactory function and disease se-
verity in chronic rhinosinusitis. Am J Rhinol Allergy 2009;23(2):
139-44.

30) Mueller C, Temmel AFP, Toth J, Quint C, Herneth A, Hummel T.
Computed tomography scans in the evaluation of patients with ol-
factory dysfunction. Am J Rhinol 2018;20(1):109-12.

31) Kim DW, Kim JY, Jeon SY. The status of the olfactory cleft may
predict postoperative olfactory function in chronic rhinosinusitis with
nasal polyposis. Am J Rhinol Allergy 2011;25(2):90-4.

32) Oka H, Tsuzuki K, Takebayashi H, Kojima Y, Daimon T, Sakagami
M. Olfactory changes after endoscopic sinus surgery in patients with
chronic rhinosinusitis. Auris Nasus Larynx 2013;40(5):452-7.

33) Katotomichelakis M, Gouveris H, Tripsianis G, Simopoulou M, Pa-
pathanassiou J, Danielides V. Biometric predictive models for the
evaluation of olfactory recovery after endoscopic sinus surgery in
patients with nasal polyposis. Am J Rhinol Allergy 2010;24(4):276-




TR  reiivor 20182502163-68

80. scopic sinus surgery. Am J Rhinol Allergy 2009;23(3):348-53.
34) Katotomichelakis M, Riga M, Davris S, Tripsianis G, Simopoulou  35) Gaines AD. Anosmia and hyposmia. Allergy Asthma Proc 2010;31(3):
M, Nikolettos N, et al. Allergic rhinitis and aspirin-exacerbated re- 185-9.

spiratory disease as predictors of the olfactory outcome after endo-



