
Table 1. Clinical and Laboratory Characteristics of the Patients with Kallmann syndrome

Finding

Patients

1 2 3 4 5 6

Age (years) 16 14 14.5 18 14 17

Major complaint short stature and delayed 
sexual maturation

short penile 
length

short penile 
length

delayed sexual 
maturation

short penile 
length

delayed sexual 
maturation

Medical history

Sense of smell Poor Poor Normal Normal Normal Poor

Undescended testes No Yes No No Yes Yes

Consanguinity No First degree No First degree Second degree No

Physical signs

Testicular volumes (mL) 3 2 0.5 5 1 2

Pubic hair (Tanner stage) IV III I V I I

Basal

LH <0.1 <0.1 <0.1 0.5 <0.1 <0.1

FSH 0.4 0.4 0.4 0.8 0.2 0.5

Testosterone (ng/dL) <20 <20 38 <20 <20 <20

LHRH test

Peak LH 3.5 2.2 1.2 8 3.6 1.25

Peak FSH 3.6 4.3 3.0 3.0 2.8 3.05

LH: Luteinizing Hormone (mIU/mL); FSH: Follicle Stimulating Hormone (mIU/mL); LHRH: Luteinizing Hormone Releasing 
Hormone.
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number of subjective or objective odor measurement 
studies in KS patients is limited and their results do 
not show consistency with each other.14,16,17 Currently, 
widely-used subjective tests are Sniffin’ Sticks, UPSIT 
(the University of Pennsylvania Smell Inventory Test), 

CC-SIT (Cross Cultural Smell Identification Test), 
CCCRC (the Connecticut Chemosensory Clinical 
Research Center Test), ETOC (the European Test 
of Olfactory Capabilities) and SOIT (Scandinavian 
Odor Identification Test).17,25,26,31-33 Due to the involve-

Figure 1. EEG signals of the five KS patients having undergone EEG olfactometry recording. 1a. The brain responsiveness to the 
CO2 (carbon dioxide) stimulant; 1b. Brain responsiveness to the PEA (2 phenyl ethyl alcohol) stimulant. While the responsiveness to 
CO2 stimulant is observed, no response is observed to the PEA stimulant.


