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The Higher Number and Longer Duration of 
Kenogen Hairs Are the Main Cause of the Hair 
Rarefaction in Androgenetic Alopecia
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Abstract
The progressive reduction of the number of terminal hairs 
and the simultaneous increase in the number of vellus hairs 
(hair miniaturization) are the current explanation of human 
baldness. In a 2.5-year study on 43 male subjects with andro-
genetic alopecia (AGA), we found that oral finasteride aug-
mented the total number of hairs by 55%, but failed to de-
crease the prevalence of vellus hairs. While our data may ex-
plain why, in AGA, hairs become progressively softer and 
combable, they cannot explain why areas of hair rarefaction 
develop. We propose that the longer duration and higher 
frequency of kenogen hairs are the real mechanism through 
which the scalp hairs rarefy. © 2018 S. Karger AG, Basel

Introduction

In both genders, androgenetic alopecia (AGA) is char-
acterized not only by the progressive reduction of the 
number of terminal hairs, but also and especially by the 
simultaneous increase in the number of vellus hairs, 

which are currently regarded as the markers of the disor-
der. This event, named hair miniaturization, is consid-
ered the main pathogenetic factor of AGA. 

In a large multicenter study, finasteride proved many 
years ago to induce a partial reversal of AGA [1]. Much 
data has been produced to support such beneficial effect, 
including the increase in the weight of hair fibers [2], 
which, given the genetic fixity of the number of hair fol-
licles, was interpreted as the result of the reversal of vellus 
hairs to the bigger terminal hairs. Although such inter-
pretation is the one clinicians use to offer to their balding 
patients, it hardly explains why areas of diminished hair 
density become progressively visible on their scalp.

In the present study, oral finasteride confirmed its ef-
ficacy in increasing the total number of hairs, but failed 
to decrease the prevalence of vellus hairs. In the light of 
the mentioned interpretation, this may explain why, in 
AGA, hairs become progressively softer and combable, 
but cannot explain why areas of hair rarefaction develop. 
A novel interpretation seems necessary.

Subjects and Method

Forty-three males with AGA in different Hamilton’s stages (II 
to IV) (mean 2.8 ± 0.7), aged 21–45 years (mean 29.4 ± 6.1), were 
studied. The study was approved by the Institute’s Committee and 
all subjects signed informed consent. After a 6-month washout 
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period from any hair loss treatment, they were given finasteride (1 
mg/day) for 30 months and planned to be examined after 3 (T3), 
6 (T6), 12 (T12), 18 (T18), 24 (T24), and 30 (T30) months. On all 
occasions, the subjects were submitted to a videodermoscope pro-
vided with a software (FotoFinder, Trichoscan software, Bad Birn-
bach, Germany). They were photographed globally and, at 20× 
magnification, in a small area of the scalp vertex of 0.651 mm2, 
identified by the machine itself (Fig.  1), after clipping the hair 
shafts at 1–2 mm length. The hair density (number/cm2) and the 
percentage of vellus were measured. Data were submitted to the t 
test, and p < 0.05 was considered statistically significant.

Results

The main results are shown in Table 1. Fourteen sub-
jects dropped out, and only two completed the full course. 
The remaining 29 subjects missed one or more steps. 

Density increased from 170.1 ± 50.2 at T0, to 180.1 ± 53.7 
at T3, to 183.8 ± 63.8 at T6, to 162.9 ± 46.3 at T12, to 200.1 
± 47.2 at T18, to 187.8 ± 30.0 at T24, to 263.8 ± 26.6 at 
T30. At the end of the study, the number of terminal hairs 
had increased by 55%. The difference was statistically sig-
nificant (t = 2.622; p = 0.013).

Vellus hairs remained stable, though with minor fluc-
tuations, through the 2.5 years of the study, averaging 
8.9% of all hairs. The difference was not statistically sig-
nificant (t = 0.028; p = 0.978). The absolute count of vellus 
hairs was stable as well, except for a single final increase.

Discussion

In our study, the increase in the number of terminal 
hairs induced by finasteride was not accompanied by the 
decrease in the percentage of vellus hairs as it should have 
done if the pathogenetic mechanism of progressive min-
iaturization were the real mechanism producing hair rar-
efaction. A similar result had been obtained by Rushton 
et al. [3] and largely commented by Sinclair [4].

Limitations of our work were essentially those related to 
the large number of dropouts. We did not investigate the 
single reasons of that phenomenon, but considering that 
our study was exceedingly long and was not sponsored, 
and the subjects had no incentives whatsoever, it was to be 
expected. Plausibly, only subjects who were encouraged by 
the clinical success remained in the study. This interpreta-
tion, however, proved wrong by some subjects who did not 
come at one step but reappeared at the following.

Two possible explanations of the observed phenomenon 
can be conjectured. First, while transforming vellus hairs 
into terminal hairs, finasteride would be unable to prevent 
the miniaturization of further terminal hairs. Second, fin-
asteride would succeed in awakening quiescent hairs (keno-
gen) [5], but failed to prevent further miniaturization.

If the first hypothesis were true, finasteride would be 
useless to the patient, for it would not result in an im-
provement of the disorder, which instead it does generate. 
The increase of terminal hairs would be, in fact, nullified 
by the simultaneous miniaturization of new hairs. The 
second hypothesis, instead, seems to us more likely. 

Kenogen is a term used to indicate periods in which 
the follicle is free from the hair shaft. Those periods coin-
cide with the interval between the telogen shedding and 
the emergence of a new anagen hair. Kenogen has been 
shown to occur in a prepubertal boy, in whom the main 
causal factors of AGA, namely testosterone and 
5α-reductase, are deficient and absent, respectively, sug-

Fig. 1. The mark of the videodermoscope on the vertex.

Table 1. Average number of terminal and vellus hairs

Steps Subjects, 
n

Hairs

terminal vellus

n/cm2 ±SD n/cm2 % ±SD

T0 43 170.1 50.2 16.5 9.7 5.0
T3 25 180.1 53.7 15.5 8.6 6.2
T6 20 183.8 63.8 15.2 8.3 6.2
T12 14 162.9 46.3 16.6 7.9 4.0
T18 9 200.1 47.2 19.0 9.5 4.8
T24 4 187.8 30.0 16.9 9.0 1.6
T30 2 263.8 26.6 25.4 9.6 2.1
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gesting that the phenomenon is a physiological one, pos-
sibly reflecting a period of true rest of the hair follicle [6]. 

In two women with progressing AGA studied for 2 
years, kenogen has been shown to involve 22% of the hair 
follicles, lasting a variable time in the same subject (from 
3 months to 1 year) [7]. Both frequency and duration 
were greater in the patient in whom AGA was more se-
vere. The prevalence of kenogen hairs increased in paral-
lel with the growing number of vellus hairs and the di-
minished number of normal hair cycles, features that 
both mark the AGA aggravation. In balding males as well, 
kenogen was observed to last 4–7 months and to affect 
80% of all hair cycles [8].

Our findings suggest that the old concept of hair min-
iaturization as the sole possible cause of baldness is hard-
ly tenable. In fact, baldness is an ambiguous term that 
includes two distinct phenomena: the progressive hair 
softness ladies complain of when they have their hair 
done, and the areas of hair rarefaction. If hair miniatur-
ization explains the first feature, the kenogen hypothesis 
seems more likely to explain the second. The increased 
duration and frequency of kenogen are the real mecha-
nism through which the scalp hairs rarefy.

As it is well known, hairs surface normally by triplets 
or even quadruplets per each hair canal (Fig. 2). We pro-
pose that, in turn, one hair per each follicular unit goes 
physiologically “on vacation” (kenogen). Physiologically, 
the “vacation” affects about 10% of all hairs and lasts 
about 2 months [6]. Over time, with progressing AGA, 
the number of hairs that go “on vacation” increases, af-
fecting two and eventually even all hairs per follicular unit 
and the “vacation” lasts much longer, probably even 
years, causing a small area of hair rarefaction to develop 
(Fig. 3). Ultimately, the confluence of such areas produc-
es the human baldness. 
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Fig. 2. A normal scalp. Vellus hairs are very 
few and all terminal hairs surface by triplets 
or even quadruplets per each hair canal.
Fig. 3. Androgenetic alopecia. Vellus hairs 
are numerous, triplets are absent, and pairs 
are few. Numerous empty spaces are visi-
ble.
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