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Case Report

Circadian Anosmia: A Rare Clinical Presentation

Basile N. Landis, MD

; Julien W. Hsieh, MD; Géraldine Coppin, PhD

We report the case of a 27-year-old female who presented with a peculiar story of anosmia fluctuating in a circadian manner.
Olfactory function appeared an hour after breakfast, was normal during daytime, and disappeared in the early evening. Imag-
ing confirmed chronic rhinosinusitis (CRS). Initial systemic, followed by topical steroid treatment, rapidly and sustainably
reversed this condition. The olfactory fluctuation paralleled the endogenous steroid production. This suggests that slight
congestion changes in a chronically inflamed nasal mucosa may have been sufficient to induce this circadian anosmia. The
importance of identifying fluctuation of olfactory function as a sign of CRS is emphasized and discussed.
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INTRODUCTION

Olfactory dysfunction is a widespread but generally
underestimated condition.! Although some patients
resign themselves to the deficit, smell loss can dramati-
cally affect health, personal safety, and quality of life.?
Common causes of olfactory impairment are head
trauma and post-upper respiratory tract infections.® In
these cases, no curative treatment is available. However,
spontaneous recovery® or smell training may improve
the condition over time.>”” In contrast, smell loss due to
chronic rhinosinusitis (CRS), which is the most common
cause of smell loss, can be successfully treated with high
rates of olfactory recovery.®® Therefore, otolaryngologists
must be familiar with clinical elements leading to the
diagnostic suspicion of CRS-related olfactory impair-
ments. These elements are the cardinal symptoms and
signs of CRS,° preserved retronasal olfactory function,!
and smell improvement after systemic corticosteroid.'?
Another important symptom suggesting CRS is fluctuat-
ing olfactory function, a self-reported complaint that is
not well investigated.'® It may be caused by alteration
in nasal airflow related to inflammation within the olfac-
tory epithelium.*

We present a case of a patient suffering from CRS
with olfactory fluctuation. This fluctuation reflected
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daily cortisol changes related to circadian rhythm. We
could sustainably cure the issue with treatment of the
underlying chronic sinusitis.

CASE REPORT

A 27-year-old female in good general health was
referred to us for fluctuating olfactory function. The
striking piece of information in the patient’s history was
the pattern of fluctuation. For the year preceding the
consultation, the patient reported to wake up early in
the morning around 7 am without having any sense of
smell. Olfactory function appeared approximately an
hour after breakfast around 9 am, which was normal and
stable during daytime and disappeared in the early eve-
ning/late afternoon around 6:30 pm. The patient did not
report phantosmia or parosmia. No head trauma or
upper respiratory tract infection preceded the onset of
this olfactory fluctuation. The patient’s personal expla-
nation was that it occurred after a quinsy tonsillectomy
she had undergone a year earlier. The patient had seen
her general practitioner and several ear, nose, and
throat (ENT) specialists without feeling that she had
been taken seriously and without receiving any treat-
ment option. Unfortunately, we could not measure olfac-
tory function very early in the morning or late in the
afternoon, partly due to the patient’s unavailability and
our hospital logistics. We managed to measure olfactory
function at noon by means of the Sniffin’ Sticks, showing
a threshold-discrimination-identification composite score
of 36.5 points on the right side and 36.25 points on the
left side,'® indicating bilateral normosmia. Nasal endos-
copy was normal as the rest of the ENT exam. Retro-
nasal olfactory function was normal, with 10 odors
recognized from the 10 presented.!' Taste strip assess-
ment showed 16 correctly identified tastants per side,
confirming normal gustatory function.!® The head-neck
computed tomography (CT) scan performed at the time
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Fig. 1. (A) Head and neck CT scan done shortly before onset of the circadian anosmia. Partly congested ethmoid cells suggest a beginning
chronic rhinosinusitis. (B) CT scan done shortly after the consultation for the circadian anosmia showing increased signs of chronic rhinosi-

nusitis, with almost completely congested bilateral ethmoid cells.
CT =computed tomography.

of quinsy tonsillectomy confirmed our suspicion of
chronic rhinosinusitis, with parts of the ethmoid sinus
being congested (Fig. 1A). We repeated the CT scan,
which again showed signs of CRS that had meanwhile
increased (Fig. 1B). In line with previous studies,® we ini-
tiated the treatment with 5 days of 50mg prednisolone
once a day orally, followed by topical steroid treatment
(fluticasone propionate 400 mcg twice/day) administered
as drops (Flutinase Polynex, GlaxoSmithKline,
Miinchenbuchsee, Switzerland), in a head-overhanging
midline position without side movements (modified
Mygind position), for a month. This position was chosen
in order to favor the drops to reach the upper part of the
nasal cavity and potentially parts of the olfactory cleft.!”
Although classical modes of topical steroid administration
seem to be ineffective for reaching the olfactory cleft,®
several recent attempts with different head positions,'?
special devices,?® or longer time in the head-downward
position!” seem to increase the likelihood for drops to
reach the olfactory cleft. After 2 days of systemic prednis-
olone, the patient reported disappearance of the anosmia.
One year after discontinuation of both systemic and topi-
cal steroid treatment, the patient is fine, without symp-
toms of olfactory dysfunction.

DISCUSSION
The present case represents a hitherto not
described form of fluctuating anosmia with a circadian

Laryngoscope 128: July 2018
1538

pattern. As with all previously reported forms of fluctu-
ating olfactory symptoms, this case is also associated
with chronic sinonasal disease.®1®?! This underlines
that CRS should be actively searched in similar cases,
even when the remaining CRS-related symptoms are
lacking. Fluctuation of olfactory function is a pattern of
olfactory dysfunction in CRS, similar to what could be
recently observed by Whitcroft et al. in a retrospective
analysis of the causes and related pattern of olfactory
impairment in test results.?? Taken together, the cur-
rent literature provides evidence that CRS-related
olfactory dysfunctions may appear also without other
CRS-related symptoms in noticeably distinct forms. The
particularity of the present case is the circadian
appearance, with its potential of being overlooked; not
taken seriously; or even worse, assigned to a psycholog-
ical state of the patient. We have the feeling that pecu-
liar forms of olfactory dysfunction remain unfamiliar to
wide ranges of even specialized ENT physicians (e.g.,
the case we recently reported of a patient who had rap-
idly fluctuating anosmia®. Our hypotheses in the pre-
sent case are an underlying mucosal congestion within
the nasal and ethmoid cavities (Fig. 1A and 1B) that
more or less were congested according to the endoge-
nous release of cortisol. These slight congestional
changes were probably sufficient to totally hamper or
considerably alter the airflow to the olfactory cleft or
the olfactory epithelium during the mentioned periods.
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The normal human cortisol levels are determined by
pulse-like secretions that peak at the early morning,
have a plateau-phase during the day, and start to drop
by late afternoon and then remain very low during the
night.2®2* This cortisol level is almost parallel to the
patient’s symptoms. The successful and sustainable
treatment with corticosteroids strengthens our belief
that subtle—cortisol-induced—changes in nasal mucosal
congestion were sufficient to generate the symptoms.
Further support comes from work by Nordin et al., who
investigated the circadian changes of normal olfactory
function as well as many parameters such as sleepi-
ness, nasal volume, and oral temperature.?®> Although
they did not per se find circadian changes of olfactory
function,?® they found significant changes in variability
of olfactory thresholds throughout the daytime, with
the lowest variability in the night (4 am). They also
nicely showed that nasal volume is the lowest in the
night hours and increases during the day, with a peak
at 4 pm. This parallels the previously mentioned endog-
enous cortisone levels and supports the idea of a slight
decongestant effect on the normal human mucosa. We
have the feeling that their findings may support our
hypothesis of circadian nasal congestion/decongestion in
relation to endogenous cortisone, thus exerting an air-
flow relevant decongestion.

The presentation of this case has several shortcom-
ings that make the story less appealing. First, we (espe-
cially the patient) were unable to measure olfactory
function at night. This would have provided a formal
confirmation of the anosmia. Second, we did not mea-
sure continuous blood samples with endogenous cortisol
levels. However, even without these two elements, we
believe that the present case has its value as clinical
presentation that might have been observed by other cli-
nicians but has not yet been reported. We hope this case
helps other colleagues who might be puzzled by such an
unusual strange presentation of olfactory disorder.

CONCLUSION

We present a hitherto not described form of fluctu-
ating anosmia with a circadian pattern. It is suggested
that it is related to nasal mucosa congestion changes
dependent on the endogenous cortisol secretion in a
patient with preexisting chronic rhinosinusitis. Clinical
symptoms such as olfactory fluctuation, whatever the
on—off pattern, should always guide to active inquiry
and searching for chronic rhinosinusitis.

Laryngoscope 128: July 2018

BIBLIOGRAPHY

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Landis BN, Hummel T. New evidence for high occurrence of olfactory dys-
functions within the population. Am J Med 2006;119:91-92.

Keller A, Malaspina D. Hidden consequences of olfactory dysfunction: a
patient report series. BMC Ear Nose Throat Disord 2013;13:8.

. Damm M, Temmel A, Welge-Lussen A, et al. [Olfactory dysfunctions. Epi-

demiology and therapy in Germany, Austria and Switzerland]. [Article
in German]. HNO 2004; 52:112-120.

. Reden J, Mueller A, Mueller C, et al. Recovery of olfactory function follow-

ing closed head injury or infections of the upper respiratory tract. Arch
Otolaryngol Head Neck Surg 2006;132:265-269.

. Damm M, Pikart LK, Reimann H, et al. Olfactory training is helpful in

postinfectious olfactory loss: a randomized, controlled, multicenter study.
Laryngoscope 2014;124:826-831.

. Altundag A, Cayonu M, Kayabasoglu G, et al. Modified olfactory training

in patients with postinfectious olfactory loss. Laryngoscope 2015;125:
1763-1766.

. Sorokowska A, Drechsler E, Karwowski M, Hummel T. Effects of olfactory

training: a meta-analysis. Rhinology 2017;55:17-26.

. Seiden AM, Duncan HdJ. The diagnosis of a conductive olfactory loss.

Laryngoscope 2001;111:9-14.

. Hummel T, Whitcroft KL, Andrews P, et al. Position paper on olfactory

dysfunction. Rhinology 2017. doi: 10.4193/Rhin16.248.

Fokkens WJ, Lund VJ, Mullol J, et al. EPOS 2012: European position
paper on rhinosinusitis and nasal polyps 2012. A summary for otorhino-
laryngologists. Rhinology 2012;50:1-12.

Landis BN, Giger R, Ricchetti A, et al. Retronasal olfactory function in
nasal polyposis. Laryngoscope 2003;113:1993-1997.

Ikeda K, Sakurada T, Suzaki Y, Takasaka T. Efficacy of systemic cortico-
steroid treatment for anosmia with nasal and paranasal sinus disease.
Rhinology 1995;33:162-165.

Apter AJ, Gent JF, Frank ME. Fluctuating olfactory sensitivity and dis-
torted odor perception in allergic rhinitis. Arch Otolaryngol Head Neck
Surg 1999;125:1005-1010.

Hawkes C, Doty R. General disorders of olfaction: local nasal disease. In:
The Neurology of Olfaction. Cambridge, UK: Cambridge University
Press; 2009: 117-119.

Gudziol V, Hummel C, Negoias S, Ishimaru T, Hummel T. Lateralized dif-
ferences in olfactory function. Laryngoscope 2007;117:808-811.

Landis BN, Welge-Luessen A, Bramerson A, et al. “Taste Strips”—a rapid,
lateralized, gustatory bedside identification test based on impregnated
filter papers. J Neurol 2009;256:242-248.

Cannady SB, Batra PS, Citardi MJ, Lanza DC. Comparison of delivery of
topical medications to the paranasal sinuses via “vertex-to-floor” position
and atomizer spray after FESS. Otolaryngol Head Neck Surg 2005;133:
735-740.

Benninger MS, Hadley JA, Osguthorpe JD, et al. Techniques of intranasal
steroid use. Otolaryngol Head Neck Surg 2004;130:5-24.

Mori E, Merkonidis C, Cuevas M, Gudziol V, Matsuwaki Y, Hummel T.
The administration of nasal drops in the “Kaiteki” position allows for
delivery of the drug to the olfactory cleft: a pilot study in healthy sub-
jects. Eur Arch Otorhinolaryngol 2016;273:939-943.

Scheibe M, Bethge C, Witt M, Hummel T. Intranasal administration of
drugs. Arch Otolaryngol Head Neck Surg 2008;134:643-646.

Negoias S, Friedrich H, Caversaccio MD, Landis BN. Rapidly fluctuating
anosmia: a clinical sign for unilateral smell impairment. Laryngoscope
2016;126:E57-E59.

Whitcroft KL, Cuevas M, Haehner A, Hummel T. Patterns of olfactory
impairment reflect underlying disease etiology. Laryngoscope 2017;127:
291-295.

Weitzman ED, Fukushima D, Nogeire C, Roffwarg H, Gallagher TF,
Hellman L. Twenty-four hour pattern of the episodic secretion of cortisol
in normal subjects. J Clin Endocrinol Metab 1971;33:14-22.

Chan S, Debono M. Replication of cortisol circadian rhythm: new advances
in hydrocortisone replacement therapy. Ther Adv Endocrinol Metab
2010;1:129-138.

Nordin S, Lotsch J, Murphy C, Hummel T, Kobal G. Circadian rhythm
and desensitization in chemosensory event-related potentials in
response to odorous and painful stimuli. Psychophysiology 2003;40:612—
619.

Lotsch J, Nordin S, Hummel T, Murphy C, Kobal G. Chronobiology of
nasal chemosensitivity: do odor or trigeminal pain thresholds follow a
circadian rhythm? Chem Senses 1997;22:593-598.

Landis et al.: Circadian Anosmia
1539


info:doi/10.4193/Rhin16.248

