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Investigation for diagnosis and evaluation of 

hair loss 
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ABSTRACT: 
SUCHONWANIT P. INVESTIGATION FOR DIAGNOSIS AND EVALUATION OF HAIR LOSS. THAI 

J DERMATOL 2015; 31: 113-122. 

DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, FACULTY OF MEDICINE, RAMATHIBODI 
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Hair loss is a common problem in dermatology practices today. The reliable diagnosis of hair disorders is 
important to develop a successful therapeutic management strategy. Although the diagnosis of hair disorders is frequently 
based on the clinical experience of the dermatologist, there is a variety of diagnostic techniques that are helpful in 
diagnosis and for evaluating the treatment response. It is important for the dermatologist to select the right diagnostic tool 
following the suspected clinical diagnosis. The diagnostic techniques are classified into basic procedures and innovative 
procedures. This article provide the essential helpful techniques used in current dermatology practice for improving the 
quality of patient care. 

Key words: alopecia work up, hair loss diagnosis, hair loss evaluation, investigation of hair loss 

 

 

 

 

From : Division of Dermatology, Department of Medicine, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand.  
Correspondence to : Poonkiat Suchonwanit MD., email : poonkiat@hotmail.com 



114 Suchonwanit P Thai J Dermatol, April-June 2015 

456789:; : 
<=>?กA9BCD EFGHIJDG  กKBCBIL?<DMN?CDN?<OM;กKBIDHDLP79Q>RSBR?NDHTKIRUNB:IV  IKBEKBWB6UDIXH7V 2558; 31: 

113-122. 
/01023456789:; <0476=0>0?@3A0/B3C 4DEFGH?A0/B3C23;G?0I0J30K0L6IMN K8076H?0J:?K86MJ 

 +,-./01234256789:;<=>?@=.ABC41/D2EF=GHF ก8-/F4FJKGBL-M>?@AB.80NOกH@A0B.A,4P8>2QO.M/8,QP81-RJC4ก8-?OST
-GกU8+O@2V/B S,@/.8ก8-/F4FJKGBL-M+,-./0Q./4C76.JWA8XGB2-WQ=ก8-YZ[A0S<9BZ+F/74G01234QP8MG6 SH.C425JJ\=G4กR,:
1M-];A0,]A7T8BAB.809:;,:2-WLBD4ZC4ก8-/F4FJKGBL-MSTWCD@HF?H8,+T[A0ก8--GกU8L-M+,-./0C4+O@2V/B J^0,:M/8,QP8MG6
1234AB.80BF;09:;S<9BZJW1T]AกCD@1M-];A0,]AD./BC4ก8-/F4FJKGB9:;NOกH@A017,8WQ,กG=M4>[@ ก8-H-/J1<F;,1HF,1<];A2-W1,F4_8/W
+,-./0S=.0>?@1234 2 S== >?@Sก. ก8-H-/J1<F;,1HF,1<];A2-W1,F4_8/W+,-./0S==<]a4b84 STWก8-H-/J1<F;,1HF,S==C7,.9:;,:
ก8-<Gc48[^a4 =9M/8,/FD8ก8-4:aJWกT.8/N̂019M4FMก8-H-/JS==H.80d9:;,:2-WLBD4ZSTW,:M/8,QP8MG6C425JJ\=G4 1<];AD./B
1<F;,M\Y_8<[A0ก8-?OST-GกU8+O@2V/BH.A>2 

6ZKEZK67[ : ก8-/F4FJKGBL-M+,-./0, ก8-2-W1,F4L-M+,-./0, ก8-H-/J1<F;,1HF,C4L-M+,-./0 

 
C4ก8-H-/J1<];A/F4FJKGBSTW2-W1,F4_8/W+,-./0C4

+O@2V/B 4AกJ8กJWA8XGBก8-eGก2-W/GHF STWก8-H-/J
-.80ก8BST@/ C47T8Bก-Y:<=/.8BG0,:M/8,>,.S4.4A4C4
ก8-/F4FJKGBSTW2-W1,F4_8/W+,-./0C4+O@2V/B>?@AB.80
NOกH@A0S,.4BP8 14];A0J8กH@A0A8XGB2-WQ=ก8-YZ[A0
S<9BZ+O@H-/J12347TGก ก8-H-/J1<F;,1HF,980
7@A02EF=GHFก8-J^0,:M/8,QP8MG61<];AD./BC7@ก8-
/F4FJKGBL-MC4+O@2V/B,:2-WQF9fF_8<,8กBF;0[^a4 4AกJ8ก4:a
C425JJ\=G4>?@,:M/8,<B8B8,C4ก8-<Gc4819M4FMก8-
H-/J/F4FJKGBL-M+,-./0C7,.d[^a4,8 1<];A1<F;,M/8,
NOกH@A0S,.4BP8C4ก8-/F4FJKGBL-MC7@,8ก[^a4 STWBG0
Q8,8-N4P8,82-WB\กHZCD@C4ก8-HF?H8,+T[A0ก8--GกU8
L-M+,-./0>?@A:ก?@/B 14];A0J8ก>?@,:M/8,1J-F6ก@8/74@8
1234AB.80,8กC41-];A019ML4LTB:H.80d J0̂>?@,:ก8-4P8
19ML4LTB:17T.84:a,82-WB\กHZC4ก8-+TFH1M-];A0,]ASTW
eAg9ZS/-ZC4ก8-H-/J/F4FJKGB_8/W+,-./0AB.80,8ก,8B 

1D.4 ก8-CD@กT@A0Q.A0[B8BH-/J74G0X:-UW STWก8-CD@
L2-Sก-,/F1M-8W7Z1Q@4+, 1234H@4 STW14];A0?@/BM/8,
1[@8CJC41-];A0ก-W=/4ก8-1กF?[A0L-M+,-./0,:,8ก[^a4J0̂
,:ก8-<Gc4819M4FMก8-H-/J1?F,C7@,:M/8,NOกH@A0
S,.4BP8,8ก[^a4 1D.4 ก8-H-/JDFa414]aA980<B8fF/F9B8S==
HG?[/809?S94S==1?F,9:;HG?DFa414]aAC4S4/HGa0  

ก8-H-/J1<F;,1HF,1<];A2-W1,F4_8/W+,-./0S=.0>?@
1234 2 S== >?@Sก. 

1. ก8-H-/J1<F;,1HF,1<];A2-W1,F4_8/W+,-./0S==
<]a4b84 (basic procedures) 

2. ก8-H-/J1<F;,1HF,1<];A2-W1,F4_8/W+,-./0S==
C7,. (innovative procedures) 
กKBCBIL?<DMN?CDN?<OM;SBR?NDHTKIRUNB:IVQ44<O\H]KH 

(basic procedures)  
1234ก8-H-/J<F1XUC4TGกUYW9:;1<F;,1HF,J8กก8-H-/J

-.80ก8B2กHF9:;CD@AB.80S<-.7T8BSTW12349:;-O@JGก,8484 
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/Ff:ก8-H-/J17T.84:a>,.JP81234H@A0A8XGB1M-];A0,]A7-]A
A\2ก-YZ9:;,:M/8,eG=e@A4 L?B1M-];A0,]A9:;CD@Q8,8-N78
>?@0.8BSTWA8J1234ก8-H-/J9807@A02EF=GHFก8-<]a4b84
980ก8-S<9BZ9:;,:CD@กG4ABO.ST@/ 

L?BC49:;4:aJWกT.8/N̂01K<8W19M4FMก8-H-/J9:;,:
M/8,QP8MG612349:;BA,-G= ,:ก8-CD@กG4AB.80S<-.7T8B1234
,8H-b84 STW,:084/FJGB9:;,:M/8,4.81D];AN]A-A0-G=C4
25JJ\=G4 
กKB?กb4Q>RH74?EcHUNW89C7IU=cSdI9?;V (hair collection 

and count)  
1234ก8-H-/JL?BC7@+O@2V/B-/=-/,1Q@4+,9:;7T\?-./0

C4SH.TW/G4HF?H.AกG4AB.804@AB 7 /G4 4G=ST@/SBกCQ.eA0
1234/G4d 1,];A1กR=>?@M-=JP84/4/G4ST@/ 4G?C7@+O@2V/B
กTG=,8H-/JC7,. C4_8/W2กHF>,.M/-,:+,-./01กF4 100 
1Q@4H.A/G4 78ก1234/G49:;,:ก8-Q-W+,A8J,:+,-./0>?@,8ก
N̂0 200 1Q@4 ก8-2-W1,F4?@/B/Ff:4:aJWD./BC7@9-8=N̂0
2-F,8Y+,-./09:;S9@J-F0[A0+O@2V/B STWQ8,8-N9P8C7@
+O@2V/B9:;>,.>?@,:_8/W+,-./0SH.,:M/8,กG0/TกG=+,[A0
H41A0,:M/8,,G;4CJ,8ก[^a4J8กก8-9:;>?@2-W1,F4?@/B/Ff:4:a 
กKBCBILW89กKB8eV?EcHUN (hair pull test) 

1234ก8-H-/J<]a4b849:;CD@2-W1,F4_8/Wก8-?P814F4
L-MSTWM/8,-\4S-0[A0L-M+,-./0C4+O@2V/B /Ff:ก8-
H-/JQ8,8-N9P8>?@L?B S<9BZ+O@H-/JJG=กT\.,[A01Q@4+,
[A0+O@2V/B2-W,8Y 50-60 1Q@4 ?@/BS-0<A2-W,8Y ST@/
AAกS-0?^0HGa0SH.=-F1/YLM4+,>2N̂0=-F1/Y2T8B+, 
(_8<9:; 1) 78ก,:1Q@4+,7T\?HF?,]A,8,8กก/.8-@ABTW 10 
7-]A 6 1Q@4 N]A/.8,:+TH-/J1234=/ก1, 2 4AกJ8ก4:aM/-?^0
?OJ8ก=-F1/YH.80d AB.804@AB 3-4 S7.0 L?Bก.A49:;JW9P8
ก8-H-/J M/-S4W4P8+O@2V/B>,.C7@Q-W+,ก.A4ก8-H-/J
AB.804@AB 3 /G4 +TH-/Jก8-?^0+,1234=/กSQ?0N̂0

+O@2V/BกP8TG0,:_8/W+,-./09:;-\4S-0 Q8,8-N<=>?@C4 L-M
+,-./012347B.A, (alopecia areata)2, 3 L-M+,-./0 telogen 
effluvium C4-WBW1K:B=<TG4 STWL-M+,-./0D4F?9:;,:
S+T1234 (scarring alopecia) C4-WBWกP81-F=2, 4, 5 ê;01-8
Q8,8-N4P81Q@4+,[A0+O@2V/B9:;7T\?AAก>2H-/J+.84
กT@A0J\T9--X4Z (microscope) 1<];AH-/J?O-8ก+, 9P8C7@
Q8,8-N=AกD4F?[A01Q@4+,H8,-WBW/0J-1Q@4+, 
-/,N̂0Q8,8-N/F4FJKGBL-M9:;,:ก8-?^0+,7T\?AAก>?@0.8B 
1D.4 loose anagen syndrome 
 

 
TK<5AM 1 Hair pull test 

 

กKBCBILW89กKB8eV?EcHUN;;กLKกก7H (tug test)  
1234ก8-H-/J<]a4b849:;CD@2-W1,F4+O@2V/B9:;,:M/8,

+F?2กHF[A01Q@4+, (hair shaft disorders) 1D.4 
trichorrhexis nodosa, monilethrix, trichorrhexis 
invaginata, pili torti 1234H@4 L?BC47T8BM-Ga0+O@2V/B,8-G=
ก8-H-/J?@/BA8ก8-+,-./0 ê;0>,.>?@1กF?J8ก+,-./0J-F0
SH.1กF?J8กก8-[8?[A0HG/1Q@4+,9:;,:M/8,+F?2กHF1A0 
/Ff:ก8-H-/JQ8,8-N9P8>?@L?B S<9BZ+O@H-/JJG=กT\.,[A0
1Q@4+,[A0+O@2V/B2-W,8Y 10-20 1Q@4 ?@/BQA0,]A ,]A
[@8074^;0JG=?@84LM4+,,]AA:ก[@8074^;0JG=?@842T8B+,
C4-WBW7.80กG42-W,8Y 10 1e4HF1,H- ST@/?^01Q@4+,
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AAกJ8กกG4 (_8<9:; 2) 78ก,:1Q@4+,[8?N]A/.8,:+TH-/J
1234=/ก SQ?0/.8+O@2V/B4.8JW,:_8/W1Q@4+,+F?2กHF9P8C7@
+,[8?0.8B2, 6 ê;01-8Q8,8-N4P81Q@4+,[A0+O@2V/B9:;[8?>2
H-/J+.84กT@A0J\T9--X4Z (microscope) 7-]AกT@A0
J\T9--X4ZAF1TRMH-A4 (electron microscope) 1<];AH-/J
/F4FJKGBTGกUYW[A01Q@4+,+F?2กHFAB.80JP81<8WH.AL-M
,8ก[^a4 
 

 
TK<5AM 2 Hair tug test 

 

กKBCBILกKBV;กf;V?EcHUNW89gGcQU:HกKBh8 (card 

test) 
1234ก8-H-/J2-W1,F4ก8-0AกC7,.[A01Q@4+,L?BCD@

S+.4ก8-Z?7-]AS+.4ก-W?8U9:;,:Q:SHกH.80J8กQ:[A01Q@4
+,/80HGa0K8ก=4X:-UW[A0+O@2V/B (_8<9:; 3) 78ก,:+,
0Aก[^a4C7,.JW,A017R41Q@4+,QGa4d9:;,:2T8BS7T,0Aก
[^a4,8J8ก74G0X:-UW 4AกJ8ก4:aBG0Q8,8-NCD@QG01กH
TGกUYW[A01Q@4+,-/,N̂0=-F1/Y2T8B1Q@4+, ก8-H-/J
/Ff:4:aQ8,8-NCD@2-WกA=ก8-/F4FJKGB_8/W telogen 
effluvium, hair shaft abnormalities, L-M?^0+,H41A0 
(trichotillomania) -/,N̂0ก8-HF?H8,+T[A0ก8--GกU8
L-M+,-./0[A0+O@2V/B6, 7 
 

 
TK<5AM 3 Card test 

 

กKBCBILI78?EcHUN8cI9?56HD6 trichogram 
1234/Ff:ก8-H-/JL?Bก8-NA4+,+O@2V/B (hair pluck) 

L?BCD@,]AJG=1Q@4+,1234กT\.,2-W,8Y 30-50 1Q@4 ,@/4
1Q@4+,12341กT:B/ ST@/CD@ hemostat 9:;Q./42T8B7\@,?@/B
9.AB80M:=7.80J8กLM4+,2-W,8Y 2-3 1e4HF1,H- 
J8ก4Ga4CD@S-0ก-WH\กC7@กT\.,1Q@4+,7T\?AAก,8 M/-
=Aก+O@2V/BN̂0ก8-1JR=J8กก8-?^0+,ก.A49P8ก8-?^0 7-]A
A8JK:?B8D81K<8W9:;C4=-F1/Y9:;9P8ก8-H-/J1<];AT?M/8,
1JR=2/?C7@กG=+O@2V/BC4[YW?^0+, 7TG0J8ก4Ga44P8กT\.,
1Q@4+,9:;>?@,89P8ก8-H-/J+.84กT@A0J\T9--X4Z 
(microscope)  1<];AH-/J4G=JP84/4STWAGH-8Q./4[A0+, 
anagen H.A telogen L?BM.89:;>?@Q8,8-N4P8,8CD@C4ก8-
/F4FJKGBL-M+,-./0>?@ L?B1K<8WกT\.,[A0L-M+,-./0
D4F?>,.,:S+T1234 (non-scarring alopecia)8 
กKBCBILU:KHก>c;VLF>5BBjHh (microscope) 

1234ก8-H-/J1<];AQG01กHSTWSBกTGกUYW[A01Q@4+,
J8กกT@A0กP8TG0[B8BQO09 L?BCD@1234Q./42-WกA=[A0
ก8-H-/J1Q@4+,S==H.80d >?@Sก. hair pull test, hair tug 
test STW trichogram ?G09:;>?@กT.8/,8ST@/ -/,N̂0Q8,8-N
CD@H-/J1Q@4+,9:;1กF?J8กก8-HG?,8H-/JL?BH-01<];A
/F4FJKGBL-M1Q@4+,+F?2กHF9:;>,.,:ก8-7GกSHก0.8B >?@Sก. 
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pili annulati 7-]AA8JCD@SQ0L<T8>TeZ1<];A/F4FJKGBL-M 
trichotriodystrophy STWBG0Q8,8-NCD@-./,กG=ก8-H-/J 
KOH preparation J8ก1Q@4+,1<];A/F4FJKGB_8/W tinea 
capitis >?@A:ก?@/B 
กKBCBILU:KHก>c;VLF>5BBjHh;D?>b6CB;H (electron 

microscope) 
1234ก8-H-/J1<];AQG01กHSTWSBกTGกUYW[A01Q@4+,

J8กกT@A0กP8TG0[B8BQO0,8กC4-W?G=9:;Q8,8-N,A017R4
<]a4+F/[A01eTTZJ8กกT@A0J\T9--X4ZAF1TRกH-A4S==
QSก4 (scanning electron microscope) ,:2-WLBD4ZC4
ก8-H-/JTGกUYW+F?2กHF[A01Q@4+,C7@DG?1J4BF;0[^a4 1D.4
C4 uncombable hair syndrome 4AกJ8ก4:aBG0,:ก8-4P8
กT@A0J\T9--X4ZAF1TRMH-A4S==Q.A0+.84 (transmission 
electron microscope) ê;0,:กP8TG0[B8BQO0[^a4>2A:ก,8
H-/J1Q@4+,C4-W?G=1eTTZSH.,GกCD@C4ก8-9P8/FJGB1234
7TGก10 
กKBCBIL5KV<9KkDID59Kf;VGD\H?HO\;LKกXH7VjABlR 

(scalp biopsy) 
1234ก8-H-/JL?Bก8-HG?DFa414]aAJ8ก74G0X:-UWL?B

A8JCD@ punch biopsy [48? 4 ,FTTF1,H- 7-]A9P8 
incisional biopsy L?Bก8-H-/J980<B8fF/F9B8CD@ก8-HG?
DFa414]aAC4S4/HGa0 (vertical section) 1D.41?:B/กG=ก8-
H-/JDFa414]aA[A0+F/74G0J8ก=-F1/YA];4 ก8-H-/J?@/B/Ff:
4:a,:2-WLBD4ZC4ก8-/F4FJKGBL-M+,-./09:;,:S+T1234 
(scarring alopecia) 1234QP8MG6 QP87-G=C4L-M+,-./0D4F?
>,.,:S+T1234 (non-scarring alopecia) A8J,:[@AJP8กG?
14];A0J8กA8J>?@DFa414]aA9:;>,.HG?+.84-O[\,[47-]AHG?+.84
1234JP84/44@AB 9P8C7@<B8fFS<9BZ>,.Q8,8-N/F4FJKGBL-M
>?@AB.80NOกH@A0 ?@/B256784:aJ0̂>?@,:ก8-<Gc4819M4FMก8-

HG?DFa414]aAC4S4/[/80[^a4 (transverse section)11 ê;0JW
[AกT.8/N̂0C4Q./4H.A>2 
กKBCBIL5KVXc;VSmD47CDกKB (laboratory 

investigations) 
1234ก8-H-/J1<];A78Q817H\7-]AL-M9:;A8J1กF?-./,

?@/BกG=_8/W+,-./0C4S==H.80d <FJ8-Y8J8กD4F?[A0
L-M+,-./0SH.TWD4F? L?B9G;/>2,:MP8S4W4P8C7@9P8ก8-Q.0
H-/J?G04:a 

- H-/J78_8/WLT7FHJ80 (anemia) L?B1K<8WL-M
LT7FHJ80J8กก8-[8?f8H\17TRก (iron-deficiency anemia) 
L?BQ.0H-/J CBC, serum ferritin, serum iron, STW/7-]A 
total iron-binding capacity (TIBC) 

- H-/J78L-M[A0H.A,>9-AB?Z L?BQ.0H-/J 
thyroid-stimulating hormone (TSH), free T3 STW free 
T4 C4ก-Y:9:;Q0QGB_8/W+,-./09:;1ก:;B/[@A0กG= 
autoimmune disease M/-H-/J anti-thyroglobulin STW 
microsomal antibody -./,?@/B 

- H-/J78_8/W autoimmune disease L?B1K<8W 
systemic lupus erythematosus L?Bก8-H-/J anti-nuclear 
antibody (ANA) 

- H-/J78_8/WeFgxTFQ-WBW9:;QA0 (secondary 
syphilis) L?B1K<8WC4M4>[@กT\.,/GB1J-F6<G4f\Z ê;0,GกJW
,:A8ก8-+,-./0-./,?@/B L?BQ.0H-/J VDRL STW TPHA 

- Q.01Q@4+,7-]A[\B=-F1/Y74G0X:-UWH-/J KOH 
preparation STW1<8W1D]aA-8 C4ก-Y:9:;Q0QGB_8/W tinea 
capitis 4AกJ8ก4:aBG0Q8,8-NCD@ Wood's light ê;01234SQ0
9:;,:M/8,B8/MT];42-W,8Y 365 48L4,F1HA-Z  Q.A0H-/J
=-F1/Y-ABL-M L?BA8J<=,:Q:1[:B/1-]A0SQ01กF?[^a4>?@ 
C4ก-Y:9:;1กF?J8กก8-HF?1D]aA-8=80D4F? 1D.4 
Microsporum canis 1234H@4 



118 Suchonwanit P Thai J Dermatol, April-June 2015 

- H-/J78_8/W hyperandrogenism H.80dL?B1K<8W
_8/W polycystic ovarian syndrome (PCOS) 7-]AQ817H\
A];41D.4 14]aA0Aก-G0>[. 7-]A14]aA0Aก[A0H.A,7,/ก>H 9:;
Q.0+T9P8C7@-W?G= testosterone QO0[^a4STWA8J,:M/8,
1ก:;B/[@A0กG=ก8-1กF?+,=80980<G4f\ก--, (androgenetic 
alopecia) L?BQ.0H-/J testosterone, 
dehydroepiandrosterone sulfate (DHEA-S) STW sex 
hormone binding globulin (SHBG) C41=]aA0H@4 STWA8J
Q.0H-/J980�A-ZL,47-]A9P8ก8-9?QA=A];4d1<F;,1HF, 
1D.4 luteinizing hormone (LH),  follicle stimulating 
hormone (FSH), prolactin STWก8-H-/J ultrasound 1234
H@4 9Ga04:a[^a4กG=_8/WL-M9:;Q0QGB 
กKBCBIL?<DMN?CDN?<OM;SBR?NDHTKIRUNB:IVQ44gXN: 

(innovative procedures) 
1234ก8-H-/J<F1XU1<F;,1HF,9:;NOก<Gc48[^a41<];A1<F;,

2-WQF9fF_8<C7@,:M/8,NOกH@A0 STW,:M/8,QW?/กC4
ก8-CD@H-/J,8กBF;0[^a4 /Ff:ก8-H-/J17T.84:aJW,:ก8-CD@
1M-];A0,]A7-]AA\2ก-YZ9:;,:M/8,eG=e@A4 -/,N̂0H@A0ก8-
M/8,DP8486[A0+O@H-/J,8กก/.8ก8-Q.0H-/JS==
<]a4b84 

ก8-H-/J1<F;,1HF,1<];A2-W1,F4_8/W+,-./0C425JJ\=G4
9:;>?@,:ก8-<Gc48C7,. S=.01234 4 กT\., >?@Sก. 

- กT\.,9:; 1 ก8-CD@กT@A0[B8BC4ก8-H-/J 1D.4 
dermoscopy STW videodermoscopy 

- กT\.,9:; 2 ก8-CD@_8<N.8BSTWeAg9ZS/-ZC4ก8-
H-/J/G?2-W1,F41Q@4+, 1D.4 phototrichogram STW 
automated phototrichogram 

- กT\.,9:; 3 ก8-CD@1M-];A0,]ASTW19M4FMH-/J/G?1Q@4
+,S==C7,. 1D.4 cross-section trichometer STWก8-HG?

DFa414]aA980<B8fF/F9B8S==HG?[/80 (transverse section 
for scalp biopsy) 

- กT\.,9:; 4 ก8-H-/J9807@A02EF=GHFก8-/Ff:C7,. 1D.4 
ก8-H-/J980<G4f\ก--,QP87-G=L-M+,-./0 (genetic test) 

L?BC49:;4:aJWกT.8/N̂01K<8W19M4FMก8-H-/J9:;,:
M/8,QP8MG6 1-F;,,:ก8-CD@กG4AB.80S<-.7T8B STW,:
084/FJGB9:;,:M/8,4.81D];AN]A-A0-G=C425JJ\=G4 
?56HD6กKBgGcก>c;Vf9K9gHกKBCBIL?EcHUNQ>RXH7V

jABlR 
19M4FM4:a<Gc48,8J8กก8-CD@กT@A0[B8BQ.A0H-/J

L-M+F/74G0 (dermoscopy) 1?F,JWNOกCD@C4ก8-D./B
/F4FJKGBSTW1��8-W/G0_8/W14]aA0AกSTW,W1-R0+F/74G01234
7TGก H.A,8>?@,:ก8-4P8,8CD@กG=L-M1Q@4+,STW74G0
X:-UWL?BA8J1-:Bก/.8 trichoscopy L?Bก8-H-/JJWCD@
กT@A09:;,:กP8TG0[B8B 10-20 19.8 H-/J1Q@4+,STW74G0
X:-UW Q8,8-N2-G=1234-W==ก8-HG?SQ0QW9@A4 
(polarization) 1<];A1<F;,M/8,DG?1J4[A0_8< L?B,:ก8-
2-W1,F4TGกUYWSTWJP84/4[A01Q@4+,9:;2-8กE -/,N̂0
TGกUYW[A074G0X:-UW Q8,8-ND./BC4ก8-/F4FJKGBL-M
+,-./0D4F?H.80d9Ga0D4F?,:S+T1234 (scarring alopecia) 
STW>,.,:S+T1234 (non-scarring alopecia) -/,N̂0L-M9:;,:
M/8,+F?2กHF[A0HG/1Q@4+, (hair shaft disorders) STW
L-M[A074G0X:-UW1A0 1D.4 L-MQW1กR?10F4 (psoriasis) 
STW seborrheic dermatitis 1234H@4 A:ก9Ga0BG0Q8,8-NH.A
กG=L9-XG<9Z1MT];A49:;1<];A=G49^ก_8<C4[YWH-/J>?@
9G49: QP87-G=ก8-H-/J19M4FM1?:B/กG44:aL?BCD@กT@A09:;,:
กP8TG0[B8BQO0ก/.81-:Bก/.8 videodermoscopy L?BJWCD@
กT@A09:;,:กP8TG0[B8BHGa0SH. 50-300 19.8 (_8<9:; 4) H.AกG=
MA,<F/1HA-Z1<];A9P8ก8-SQ?0+TSTWQ8,8-N=G49^ก_8<
>?@L?BH-0C4[YWH-/J ก8-CD@ videodermoscopy JW
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D./B1<F;,M/8,M,DG?C4ก8-QG01กHM/8,12T:;B4S2T0
[48?1TRก 1D.4 [\B=-F1/Y-A=-O[\,[4 (perifollicular 
scale) TGกUYW[A01Q@4+,9:;,:M/8,+F?2กHF -/,N̂0
TGกUYW[A01Q@41T]A?9:;,:ก8-12T:;B4S2T0C4=-F1/Y74G0
X:-UW12 STWT.8Q\?>?@,:ก8-4P8กT@A09:;,:M/8,Q8,8-NC4
ก8-SBกTGกUYWLM-0Q-@80[A01Q@4+,>?@TW1A:B?,8ก[^a4

19:B=>?@กG=ก8-CD@ electron microscopy L?BSQ?0+T1234 
fluorescence 1-:Bก/.8 confocal laser scanning 
microscopy13 ,8CD@C4ก8-H-/J AB.80>-กRH8,ก8-H-/J
?@/B/Ff:H.80d 17T.84:aJP81234H@A0A8XGB2-WQ=ก8-YZSTW
M/8,DP8486[A0+O@H-/J1234QP8MG6 

 

 
TK<5AM 4 _8<74G0X:-UW ก. Trichoscopy  [. Videodermoscopy  

 

Phototrichogram 
1234ก8-H-/J9:;<Gc48,8J8กก8-H-/J trichogram 

1?F,1<];A7T:ก1T:;B0ก8-NA4+,+O@2V/B (hair pluck)10 L?BCD@
_8<J8กกT@A0[B8BN.8B_8<74G0X:-UW9:;,:ก8-HG?+,AAก
J417T]AM/8,B8/2-W,8Y 1 ,FTTF1,H- ST@/4G?+O@2V/B,8
N.8B_8<74G0X:-UWC4=-F1/Y1?F,C4A:ก 2-3 /G4NG?,8 L?B
Q8,8-N4G=JP84/41Q@4+,H.A<]a49:;J8กก8-4G=L?BH-0
J8ก_8<N.8B STW4G=+, anagen STW telogen L?BCD@
_8<N.8B12-:B=19:B=ก8-0Aก[A01Q@4+, M.89:;/G?>?@กRJW
1234M.81?:B/กG=9:;>?@J8กก8-9P8 trichogram L?B9:;+O@2V/B>,.
,:A8ก8-1JR=J8กก8-NA4+, 4AกJ8ก4:aJ8กก8-
12-:B=19:B=_8<N.8BBG0Q8,8-N4P8,8CD@/G?AGH-8ก8-0Aก
[A01Q@4+,>?@?@/B M.8A];4d 9:;Q8,8-N/G?>?@J8ก_8<N.8B
M]Aก8-4G=1Q@4+,S==SBกH8,[48?[A01Q@4+, 

(terminal and vellus hair) STW/G?M/8,748[A01Q@4+, 
(hair shaft diameter) 
Automated phototrichogram 

1234ก8-H-/JL?BCD@กT@A0[B8B-./,กG=eAg9ZS/-ZC4
ก8-H-/J/G?2-W1,F41Q@4+,S==AGHL4,GHF L?BJW/G?M.8
H.80d9:;QP8MG6[A01Q@4+,AAก,81234HG/1T[ >?@Sก. 
JP84/41Q@4+,9Ga07,? JP84/41Q@4+,SBกH8,D4F?[A0
1Q@4+,9Ga0S==SBกH8,[48?[A01Q@4+, (terminal and 
vellus hair) STWSBกH8,-WBWC4/0J-[A01Q@4+, 
(anagen and telogen) M/8,748[A01Q@4+, (hair shaft 
diameter) 9P8C7@Q8,8-N/F4FJKGBL-M+,-./0>?@AB.80
S,.4BP8,8ก[^a4 -/,N̂04P8,8CD@C4ก8-12-:B=19:B=STW 
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HF?H8,+T[A0ก8--GกU89Ga0C41/D2EF=GHFSTWก8-9P8/FJGB 
-8BTW1A:B?19M4FMก8-H-/J/G?C4SH.TWeAg9ZS/-ZกR,:
M/8,SHกH.80กG4 1D.4 ก8-HG?+, 7-]Aก8-B@A,Q:+, 
HG/AB.80eAg9ZS/-Z9:;12349:;4FB,>?@Sก. Trichoscan14 SH.
[@AJP8กG?[A0ก8-H-/J?@/B/Ff:4:aM]A M/8,B\.0B8กeG=e@A4
C4[Ga4HA4ก8-H-/J9Ga0ก8-1H-:B,M4>[@STW1M-];A0,]A
H-/J J^0H@A0A8XGBM/8,DP8486STWก8-��ก�41234AB.80
,8ก -/,N̂01/T89:;CD@C4ก8-H-/JH.A1MQM.A4[@80
B8/484 A:ก9Ga0-8M8[A01M-];A0,]AABO.C4-W?G=QO0 J0̂BG0>,.
,:ก8-CD@AB.80S<-.7T8B4GกC425JJ\=G4 
Cross-section trichometer 

1234ก8-H-/JL?BCD@1M-];A0,]A<F1XU/G?1Q@4+,C4
TGกUYW12342-F,8H-[A0,/B+,C4S4/HG?[/809:;-/,
J8ก<]a49:;Q:;17T:;B,=474G0X:-UW[48? 2x2 H8-80
1e4HF1,H- L?BSQ?01234M.8 trichometric index (TI) /Ff:
4:a1234/Ff:9:;>?@-G=ก8-B]4BG4J8กก8-X^กU8/.8Q8,8-NH-/J
<=_8/W+,=80C4-WBW1-F;,H@4>?@HGa0SH.BG0>,.2-8กE
A8ก8-+,=8015 AB.80>-กRH8,/Ff:ก8-H-/J4:aJG?1234
19M4FMC7,.9:;1<F;01-F;,,:ก8-4P8,8CD@STWH@A0A8XGBM/8,
DP8486STWก8-��ก�4[A0+O@CD@1234AB.80,8ก J^0BG0>,.1234
9:;4FB,S<-.7T8B4Gก 
กKBCBIL5KV<9KkDID59Kf;VGD\H?HO\;LKกXH7VjABlRQ44

C78fIKV (transverse section for scalp biopsy) 
ก8-H-/J980<B8fF/F9B8[A0DFa414]aA1?F,JWCD@ก8-HG?

DFa414]aAC4S4/HGa012347TGก (vertical section) L?Bก8-
/F4FJKGB980<B8fF/F9B8[A0L-M1Q@4+,JP81234H@A0>?@DFa4
14]aA9:;,:ก8-HG?+.84-O[\,[41234QP8MG6 25678[A019M4FM
ก8-HG?DFa414]aAC4S4/HGa0M]A A8J>?@DFa414]aA9:;>,.HG?+.84-O
[\,[47-]AHG?+.841234JP84/44@AB9P8C7@<B8fFS<9BZ,A0
>,.17R4ก8-12T:;B4S2T0[A0-O[\,[49:;QP8MG6 4P8>2QO.ก8-

/F4FJKGBL-M9:;T.8D@8STW+F?<T8?>?@ ?@/B256784:aJ^0>?@,:
ก8-<Gc4819M4FMก8-HG?DFa414]aAC4S4/[/80[^a4 
(transverse section) L?BQ8,8-N9P8C7@<B8fFS<9BZ
,A017R4STWH-/J-O[\,[4>?@9Ga07,?C4DFa414]aA 
4AกJ8ก4:aBG0Q8,8-NH-/J>?@C47T8B-W?G=[A0+F/74G0
HGa0SH.-W?G=DGa474G0กP8<-@8 (epidermis) T̂กT0>2N̂0DGa4
>[,G4CH@+F/74G0 (subcutaneous fat)11 /Ff:4:aQ8,8-NCD@
/F4FJKGBL-M+,-./0D4F?>,.,:S+T1234>?@1234AB.80?:L?B
ก8-4G=JP84/4STWJP8S4กD4F?[A0-O[\,[4 SH.,:[@AJP8กG?
ABO.=@80C4L-M+,-./0S==,:S+T1234 ê;0H@A0A8XGBก8-
QG01กHTGกUYW-O2S==ก8-AGก1Q=[A01eTTZ1,R?1T]A?[8/
1234QP8MG6 AB.80>-กRH8,<B8fFS<9BZQ8,8-NT?[@AJP8กG?
4:a>?@L?BCD@ก8-/F4FJKGBJ8กก8-HG?DFa414]aAC4S4/HGa0-./,
?@/B [@A1Q:B9:;QP8MG6[A0/Ff:4:aM]A 25JJ\=G4BG0,:S<9BZ9:;,:
M/8,DP8486C4ก8-A.84DFa414]aAS==HG?[/801234JP84/4
4@AB -/,N̂01234/Ff:9:;+O@2V/B,:ก8-1JR=2/?J8กก8-HG?DFa4
14]aA AB.80>-กRH8,C425JJ\=G4ก8-H-/J?@/B/Ff:4:aN]A/.81234
/Ff:9:;,:M/8,NOกH@A0S,.4BP8QO0STWN]A1234/Ff:9:;>?@-G=ก8-
S4W4P8STW-G=-A0C7@CD@1234ก8-H-/J,8H-b84QP87-G=
ก8-/F4FJKGBL-M[A01Q@4+,L?BกT\.,+O@1D:;B/D86L-M[A0
1Q@4+,STW74G0X:-UW L?BS4W4P8C7@9P8ก8-HG?DFa414]aA
?@/B punch biopsy [48? 4 ,FTTF,F1HA-Z JP84/4 2 DFa4 1<];A
Q.0H-/JS==HG?DFa414]aAC4S4/HGa0 (vertical section) STW
HG?DFa414]aAC4S4/[/80 (transverse section) 
กKBCBIL5KV<7HkFกBBNEZKXB74WB6UNB:IV (genetic 

test) 
S4/MF?[A0ก8-H-/J?@/B/Ff:4:a1กF?J8กM/8,

1J-F6ก@8/74@81234AB.80,8ก[A0ก8-X^กU8N̂0-7GQ
<G4f\ก--,[A0,4\UBZ L?B1K<8WC4 genome wide 
association studies (GWAS) L?B>?@,:ก8-+TFH1234D\?
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H-/JM/8,1Q:B0[A0L-M+,=80980<G4f\ก--,
AAกJP874.8BL?B=-FUG91AกD4 SH._8B7TG0<=/.8,:M/8,
+F?<T8?STWMT8?1MT];A4J8กก8-CD@1234AB.80,8กJ^0BG0
>,.N]A/.81234/Ff:ก8-H-/J9:;,:2-WQF9fF_8< 25678A:ก
2-Wก8-9:;<=M]A J8ก[@A,OT25JJ\=G4C4 GWAS >?@H-/J
<=HP8S74.0[A0<G4f\ก--,9:;,:M/8,1ก:;B/[@A0กG=L-M+,
=80980<G4f\ก--,ST@/N̂0 13 HP8S74.016-18 N]A/.8,:M/8,
7T8ก7T8B,8ก STW,:ก8-M8?7,8B/.8A8J<=<G4f\ก--,
1ก:;B/[@A0กG=L-M+,=80980<G4f\ก--,1<F;,>?@A:กC4
A48MH /Ff:ก8-H-/J4:aJ^0BG0H@A0ก8-ก8-<Gc48A:ก,8ก
ก.A49:;JW4P8,8CD@>?@J-F0C41/D2EF=GHF 

L?BQ-\2 ก8-H-/J1<];A/F4FJKGBSTW2-W1,F4_8/W+,
-./0C4+O@2V/BC425JJ\=G4>?@,:ก8-4P819ML4LTB:9:;,:M/8,
1J-F6ก@8/74@8,82-WB\กHZCD@1<];A1<F;,2-WQF9fF_8<STW
M/8,QW?/กC4ก8-/F4FJKGBL-M+,-./0 STW<=/.8
4/GHก--,C7,.[A0ก8-H-/J1<F;,1HF,1<];A2-W1,F4_8/W
+,-./0>?@1-F;,,:=9=89QP8MG6C4ก8-D./BC7@ก8-
/F4FJKGBL-M+,-./0,:M/8,NOกH@A0S,.4BP8,8ก[^a4 AB.80>-
กRH8,/Ff:C7,.17T.84:aBG0M0H@A0ก8-M/8,DP8486[A0S<9BZ
C4ก8-CD@1M-];A0,]AH-/J -/,9Ga0BG0M0H@A0ก8-ก8-
X^กU8/FJGBSTW<Gc481<F;,1HF,A:ก,8ก ?G04Ga4QF;0QP8MG69:;Q\?
C4ก8-H-/J/F4FJKGBSTW2-W1,F4_8/W+,-./0 BG0M01234
ก8-eGก2-W/GHF ก8-H-/J-.80ก8B STWก8-H-/J1<F;,1HF,
9807@A02EF=GHFก8-<]a4b84 S<9BZ+O@H-/JBG0M0H@A0B̂?N]A
<]a4b84M/8,-O@1?F,-./,กG=HF?H8,M/8,-O@C7,.1<];A
2-WLBD4ZQO0Q\?C4ก8-?OST-GกU8+O@2V/BH.A>2 
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