
table 2. The results of the subjective olfactometry, objective olfac-
tometry and brain MRI in Kallmann syndrome

Age
(year)

MrI tDI
(subjective)

sniffin’ sticks 
test (subjective)

Olfactometry
(objective)

16 Aplasia 10 Anosmia Anosmia

14 Aplasia 11 Anosmia Anosmia

14.5 Aplasia 0 Anosmia Anosmia

18 Aplasia 28 Hyposmia Anosmia

14 Aplasia 14.5 Anosmia Anosmia

17 Aplasia 0 Anosmia Anosmia

Age in years; MRI: magnetic resonance imaging; TDI-Score: 
threshold-discrimination-identification.

kallmann	syndrome	and	smell	test	

response to an olfactory stimulant, one can assume 
that there is an ability to smell and these signals have 
importance for medico-legal questions. Wortsman et 
al17 showed that pure odor discrimination was defec-
tive in KS and a trigeminal discriminatory ability was 
maintained in a decreasing pattern. The results of 
the objective smell tests in our study also supported 
the theory of decrement in brain responsiveness to 
trigeminal stimuli. In addition, Qu et al14 also did not 
find any brain responsiveness in 12 patients with KS, 
which is also demonstrated in this study (Figure 1).

The reported sensitivity of brain MRI in diagnosis 
of KS is high, ranging between 76% and 100%.16,21,22,38 
Koenigkam-Santos et al16 compared the scores of 
quantitative MRI assessments and UPSIT tests in 
a group consisting of 21 patients with KS and 16 
healthy controls and demonstrated agreement between 
MRI findings and a clinical smell test, especially in 
the presence of olfactory bulb aplasia and anosmia. 
They demonstrated rhinencephalon alterations in 18 
of the 21 KS patients, with olfactory bulb and sulcus 
aplasia being the most common finding. They also 
emphasize MRI accuracy in the diagnosis of KS, es-
pecially when it is necessary to differentiate KS and 
idiopathic hypogonadotropic hypogonadism patients 
who may present an apparent normal sense of smell 
or olfactory function that is difficult or impossible 
to evaluate.16 It should also be noted that normal 
olfactory bulbs and sulci in MRI does not exclude the 
diagnosis of KS and normal anatomy of the olfactory 
structures can be found in patients with confirmed 
olfactory dysfunction.39 In our study, bilateral agenesis 
of the olfactory bulbs in the brain MRI and anosmia 
in the objective smell test were detected in all of the 
patients. In addition, according to the results of the 
Sniffin’ Sticks test, five patients were found to be 
anosmic, while one of them was hyposmic. Although 
hyposmia was detected in a patient in the subjective 
smell test, in this study the results of subjective and 
objective smell tests appear to be similar. However, 
there is at present no study comparing the sensitivi-
ties of these tests in the literature. This situation led 
us consider that subjective tests can be manipulated 
by the patients and that, as a result, objective olfac-
tometry yielded a more reliable diagnosis of olfactory 
dysfunction. Nevertheless, larger studies are needed 
to confirm this hypothesis.

Figure 2. MR images of a case with Kallmann syndrome and a 
normal individual. 2a. Coronal T2-weighted MR image: bilat-
eral agenesis of the olfactory bulbs (arrows); 2b. Coronal T2-
weighted MR image shows normal olfactory tract (arrows) and 
olfactory bulbs (arrowheads).

ment of the factors related to the sociocultural and 
socioeconomic properties, subjective tests are more 
individual-specific than objective tests. Furthermore, 
in the case of a translation from the original test lan-
guage to another language, the effectiveness may not 
be preserved in most of the aforementioned tests.18,19 
Electroolfactography or EEG-olfactometry combina-
tion are the objective smell tests in which potential 
changes in the olfactory epithelium or brain respon-
siveness to olfactory stimuli are assessed regardless 
of the declaration of the individual. Consequently, 
objective tests are not affected by the individual.34,35 
Simmen et al36 emphasize that the objective measure-
ment of the sense is the only way to assess olfaction in 
non-compliant patients or malingerers. On the other 
hand, Hummel et al37 stated that if there is a brain 


