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INTRODUCTION

absolutely certain that the. 5
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penty occurring condition is folliculitis, usualy
The most frequent’

or less frequently by other mmfgams,m_
gurens, o & 2 ’ ; : » :
‘\Ui'\:\' the ostium of the bair folbde-mqﬁ,u lmmn::v
3 %s the entire hair follicle—folliculits, and then i . ey
s the enfir » s,
ry eruptions are small individual or g"""ln%\

& ned into conical pustules based on erythemg, m:"‘d
»?-lpw.r“ _l- -ases scarring may appeas; especially when lesions m\m.:eu"deeh!d_ h
.:: ;:\'_vd.::u:rg foilicies like in the case of lupoid s\cM le’-‘?ﬂdv&&.%:
defiect heals leaving a small u:nrpn‘u.c scar, which fr“?:&bh ﬂk%
Muse opes of myceses situated ix !.'t.z scalp J:.E caused by »i ?Ms‘“g
Ve "/se.';/r‘ e sprecies and appear 3s large ,\m.g_:@ ‘?(‘CS d?ivm id of M Mh
usuaily brokem at idimecal Resght just above the skin surface. S .

s, Tt surfiace of dhe lesions does mot wssally show MWWM
siveatfs. e Li ) L
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Hair growth parameters most frequently stadied inclade the followin, 2

» Boaluation of anagen hair count: Hair formed in the active Srowth .
b7 ! : » ¢

7 years, characterized by a continuous hair growth by 1 om pex z:m 2
on

.

average
*  Bvaluation of telogen hairs; Nongrowing hairin Testing phase Which yg, ally), ..
a3

3 months
* FEvaluation of terminal hair: Hair of usually over 40 Hm in thickneg e

contributes to the overall coverage of the scalp skin, This hair js Usuallyjn gy, gen
and telogen phases
* Lvaluation of small diameter hair- Hair of usually below 4 Hm in ‘hfch\ess,
contributing only to a small degree to overall coverage of the scalp, ]},e). are
miniaturized and vellus hair.

Thus, scalp-skin condition, hair-density evaluation, anq dererminaﬂon of
percentages of individual-hair types is of fundamenta] importance a¢ all the Slages
of medical treatment such as the following;
¢ Correct diagnosis of the alopecia process
* Correct patient selection for either conservative oy surgical treatmen
¢ Precise monitoring of the effects of the treatment applied

* Comparative evaluation of various therapeutic methods,

the trichoscan for patient selection ) 583

So far the most frequendy used : o

follows:

Noninvasive methods Such ¢ =
: evaluation with a micmcamm
phototrichogram, **
semi-invasive methods such as i
plucked from a selected scalp areg
[ovasive methods™ '—’orenmimﬁonofbmm )
Digital diagnosis enables Patients 1 observe i
\q,shwﬁaoimm\tmms 3

e ' N the examination. 1t is
ble to systematically mwmmm\
sive diagnostic methog. Teatment, Risasafeand

TChOE & ek v vl i 1500 evaluate the condition
of the hair bulbs—roots of hair_iy YRI0US phases of Sowth. In contrast to &
digial wrichodiagram, which does ROt require Plucking, §, \
analysis, a trichogram collects 109
acorrectly executed trichogram,
catagen—iransition phase—g, and telogen haj ap
and dystrophic hair can accoun for severa] Perceny.
Videodermatoscopy as a nNoninvasive Method carrieg Out with a camera at
magnification ranging from 20y 1o 600X allows (o observe in viyo the surface of
scalp skin, hair follicles, and the Structure of the gy, shaft. This methoq j used in
differential diagnosis of many types of alopecia ang various scalp-skin conditions,
The obtained image is calleq 5 trichogram gngq used with a specific com ute;
software to analyze the condition of the hajr shaft makeg ¢ possible to asses: hair
density per square centimeter, hajy 8rowth rate, jtg diameter, Vascularization, anq
condition of hair follicles o thejy Possible Plugging, '

All these methods, albejt effective, haye a fundamen g shortcoming, namely
their precision is mostly depengeny on the experience, Perceptiveness, anq
conscientiousness of the €Xaminer, :

Thus, we may categorize them ag subjective, ie, observer-dependent evaluation
methods,

A totally new technique, which combines exceljent optical technique wity
computer analysis, is the TrichoScan, 1415 method as descripeg by Rolf
Hoffmann makes yse of ¢
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After shaving

Figure 46 4
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Figure 46.5

Application of the dye

Dying

Many of the hairs do not contrast well enough for digital photography a
b ldw} The dye product supplied with the TrichoScan (KPSS.Kao
Germany) is best applied using a wooden spatula after havin
J « o

8 been mjy,,
2-4 drops of development solution (Fig. 46.5). The dy

€18 applied onto the

Scalp area and must rema & onger Ven
I ( »main there for 12 miny tes. L o d: €
Scaip are. yin,

8 Periods leaq 10 the

blackening of the scalp skin, whereas a shorter period lead to inadequately dyeg

hair. Both results are equally unsuitable for later evaluations,
Alter dying the hair, the area should be thoroughly cleanseq usi

: ; Ng an alcuho].
based solution (Kodan Spray, Schiilke & Mayr, Vienna, Austria),

Measuring

Photographs are taken with an epiluminescent camera ELM ;
Teachscreen Software, Bad Bimbach, Germany), The photographed areas Temaingg
wet throughout the examination, and the right distance between the camer, ang
the skin surface was maintained by a rigid contact Jens (Fig. 46.6). The Tecordag
photographs are loaded onto the TrichoScan Software ( Tricholog GmbH, Frejj,
Germany), which automatically proceeds with the analysis (Fig, 46.7), Accordingto
thesettings of the Program, itmay be necessary to click onthebuttong
or “Score” to attain ful] results (Fig. 46.8), The detection limiy of th
software s 5 um in hajr thickness. On the automatic setting, the pr
every hair less than 40 Hm in diameter as miniaturized hajy.

(Fotofindey DERMjy

“Trichograpy
€ TrichoScan
0gram recognjzag

Pholograph 1S taks
epiluminescence

en with an epilumine:

Scent camera
microscopy (ELM)

|nterpretation

Acomplete examination of the three
hair-growth parameters such as the
;

pairs of fields (1-6)

allows for the analysis of al]
following;

Hair density (n/cm?)

. Hair diameter (pm)
Hair growth grade (mm/day)
Anagen hair count (%)

Telogen hair count (%)

Terminal hair count (%)

Small-diameter hair count (%)

Ratio of anagen to telogen hajr

-

Ratio of small-diameter to terminal hair (i e, Miniaturization grade)
In the analysis of the firs¢ pair (field 1 anq 2)

15 mm, the program evaluates both total hajr density per Square centimeter
as well as distinguishes the individual hairg

for their lengths, It is accepted that
anagen hair is characterizeq by constant growth, which regyts n its lengthening
within 3 days as compared with telogen hair, which does not grow, The TrichoScan

captures this growth difference between telogen and anagen hairs and presents the
data in absolute numbers anq in Percentages, There are some discrepancies as to
establishing precise normg for anagen hairs, 1618 g Practical reasons, however, the
following interpretation of the results can be assumed:

+ 90% of anagen hair—excellent score

3 days after the hair was clipped to

¢ 80% of anagen hair—average score

Less than 70-80%—score indicating increaseqd effluvium,




Figure 46.7

Fotofinder DERMA with TrichoScan Software

An increased telogen hair count at the disadvantage of the anagey,
strongly points out to a telogen type of alopecia, A Comparatiye study Of-b
fields makes it possible to compare areas affected by alopecia with Congr) m_o
(e, occipitalregion). A significant difference between those fy areas i tas
the presence of AGA, in which the parietal areq shows an Increaseq U gy 6f
miniaturized hair and a reduced anagen count in comparison tg the OCCipity] v
This type of result fully justifies the procedure of autogenous haj frgy,
such circumstances the donor area is a source of hairs

parameters than the recipient area (affected by alopecia),
Ifthe percentage of anagen and telogen count s comparable i both
thisis a strong indication for diffuse patterned orun
Circumstances autogenous hair transplant does n
material collected from the donor area s not i
results of surgery poor and short-lived, Applj
improves communication with the patient and permits one o
performing o abandoning a hair-transplant Procedure,

areas, ﬂlm
patterned alopeci,, Undergygy
ot have any )‘usﬁﬁcation, ?is.tl'l;
1 perfect conditjop thus makin, .

better jusﬂ[y

TrichoScan analysis

In the analysis of the seconq pair (field 3 and 4) 3 days afer shavi
o the skin surface, the program evaluateg anagen hajr density, 7]
analyzed by the program, as its length doeg not j
asitdoes noteven protrude through the gkjp, su
is possible, however, to evaluate the ratio of ng
hair to the miniaturized hair (beloy 40 pm), A
will signify intensified AGA. Also, there are dis;
usually the following result interpretatlon is a

ing off entirely
ogen hair is not
Nerease over he 3-day period, Also,
rface, it s invisible to e program, It
mal thicknegg (over 40 Hm) anagen
1l increageq Miniaturized hajy count

Crepancies abyoyt normal values, but
ccepted;
« Upto 10% of miniaturized hair—excellent result

o 10-15% of miniaturized hair—gooq result

¢ 15-20% of miniaturized hair—sufﬁcient result

o More than 20% of miniaturized hair—poor result,
ATrichoScan examination i thos
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< continuation of treatment Such a meth, d of
Obj,

{ prompt
des «d for other therapies of intense effluyiyp, 1. 2CCty,
M Jike ) s

of therapy @
us!

evaluation could be

techniques. el g
lysis of 0cc ipital miniaturization, which usually Serves aq

nalys :

o procedures, allows for a more precise selectiop, of donor

ased on our own experience’ and gy, datg frol::enls
in the the

An
area in hair-transplant
ica 5] 1t 1920 H

- surgical treatmer fence’
for surg assumed that the number of miniaturized B

erature™ it can be .
litera a good prognosis, whereas obseriag

site that does not exceed 10% lf : Sl : ong 0°"0r
of miniaturized hairs should indicate caution in selecting patieng for lgy

{reatment; however, miniaturization ?XCC(’(?hng 1 5-?0%‘ especaly i sufglw
should signifya “red flag" forsurgery Clearvisualization of results il Trkhg ey
also maku} for much better communication between the doctor and pag
especially impor
In a comparative analysis of two areas under study it is also poslsia :
the necessity of a hair-transplant procedure in a given patient 1¢
miniaturization is high in both areas (more than 15%) and at the e
hair density low in both areas, then all of these factors constitute SUffien
for abandoning the project ofa hair-transplant procedure for fear of oy ain::% ds
Pogy

Cay
i eng
tant in managing younger patients below 25 years of age, i I

results.
Also, analysis of the donor area before and after hair transplants p,
ay pTOVQ to

be extremely useful in everyday practice. In the treatment of aregs With g
miniaturization but with moderate hair density, as it is common j, cases of f:s
females, it permits more preciselytoobservethe ﬁrstresultsofthepmc@dm.e A
happens that a female patient complains at follow-up 4 or 5 months Pos(;-
about absence of hair regrowth, If the cautious surgeon carried outa mc‘hdlg‘”}’
test prior to the procedure and then 4-5 months postprocedure, then he Will begp
to easily and objectively demonstrate clear improvement in the treated are, e;?b
a troublesome or even extremely unpleasant situation may be avoided a¢ th; ;
time improving the patient’s level of satisfaction of the treatment, The Tﬁ(’hvosﬁ:n

as an objective test is unique in positively influencing patients,
Analyzing the third pair (field 5 and 6) directly after clipping the f.; ;.
1.5 mm length, the program evaluates the ratio of small-diameter hair to ti i ig‘l
. . ) 3 g
hair (i.e,, miniaturization grade). In a normal scalp there is approximately 91 i
of terminal hair and 9% of miniaturized hair* For practical Teasons this -9%

carried out most frequently in an emergency diagnosis prior to conservy
surgical treatment. The result may be fraught with a certain leve] of error due

It Qﬂm

presence of telogen hairs among terminal hairs; however, the ease of its applicay
makes it a test of choice. The results are interpreted similarly like in the pre
pair keeping in mind that the terminal hair count is higher than the anagen

the
trichoscan for Patient selection 0 593

. reducing percentages of miniaturizeq

hai
cal purposes, the following standards r by 5% on ave

canbe aece,
: ted:
5% of miniaturized hnir—excellem Tesult pted

: raj
prct 8¢ Therefore, for

upte
' i : :
; 5%,10“’0 of miniaturized halr—good result

_15% of miniaturized hair—gyffiqi

, 10%-15 g ufficient regy |
- than 15% of miniaturize =

" More tha d hair—poor regy);.

s mentioned earlier, the TrichoScan j usuiall i
(e entire Process 9f executing the test lies iy,
palrs toan appropriate length, stains, anq the:
Jong distances from the clinic then hajy Cuttiny
pcrsonneL which may warp the results of the

the hands of the surgeon who cuts

1 analyzes thep,, When patients live
g\(.para 1-2,3-4)is done by untrained

: : TrichoScan test 3 days later.

fhe TrichoScan »tcst enables precise monitoring of th

i et ‘The examination starts with o photograph ogf th : “: Lt
Jlofthe analyzed fields are precisely markeg, In this wae e'm”“e Scal'p, e

ut subsequent exan.ﬂnations at determineqd time ime.-rvz);llt ";P“ss‘ble ‘? e
prinC'Pl“ of reproducible monitoring at the same locations, 15' -
hat the results of the TrichoScan tests are recorded in ; tfls il i
storage in most types of computer memories, A cenain“\’nlf i
magnification limited to 60x. In such advanced software "¥ e
Optical system could easilybe used to signiﬁcantly expand tl‘;ead' A “‘°fe L
the device, especially in the diagnosis of scalp-skin condition 7 P"‘e.“dal .
i.e, secretion of sebaceous glands, width of the follicular ;Sf":h . f“““’“".""“g’
features, sweat glands, thickness of arystallization, and nuni:um*"mf"“}c“la'
blood vessels. In order to fully use the potenia] of the Trich Ser i
light emitting diode (LED) points would hae o be 'mcrease:l “‘;the ““'.“be' Of
around the lens would have to be removed. This alteration wou:‘c;1 ““ o
evaluation of the skin scalp on a patient with long hair, -

CONCLUSION

The TrichoScan is an objective test, not relying on human efficien which

be applied in the diagnosis of hair-loss Processes, in efficiency stud?e,s oflc 'can
medications and laser techniques as well as in an efficiency study of :::1 0::1
treatment, The TrichoScan may prove extremely useful in selectmy i
possible hair-transplant procedures, clman

However, result interpretation requires considerable experience from the

surgeon. Therefore, this test should always be regarded as supporting medical

treatment, and its results should always be confronted with the remainin
clinical data, 8
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