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��"�o=�ѵņѵ�1Ѵbmb1-ѴѴ��moul-Ѵ�;l0u�ovņ=;|�v;v�_bv|oѴo]b1-ѴѴ��-vv;vv;7�
�_b1_�-rr;-u;7�bm|-1|�-m7��;ѴѴŊou]-mbv;7�Ő
b]�u;�Ɠ���rr;u�r-m;Ѵvőĺ�
$o�7;|;ulbm;��_;|_;u�|_;�lour_oѴo]b1-Ѵ���"�1_-m];v��;u;�-vvoŊ
1b-|;7� �b|_� 0-1|;ub-Ѵ� bm=;1|bomķ� �u-l� v|-bmbm]� o=� -� u;ru;v;m|-|b�;�


 ��&!� �ƑՊ�l0u�omb1ņ
;|-Ѵ�]uo�|_�r-||;umĺ��olr-ubvom�0;|�;;m�|_;�];v|-|bom-Ѵ�-];�-m7��!��o=�u;=;u;m1;�Ő0Ѵ-1h�|ub-m]Ѵ;vő�Őm�=�ƐƏķ�
Ɛƕő�|o];|_;u��b|_�1Ѵbmb1-ѴѴ��moul-Ѵ�$_ouo�]_0u;7�Ő0Ѵ-1h�7b-lom7vő�Őm�=�Ɣő�-m7�����;l0u�ovņ=;|�v;v�Ő]u;��1bu1Ѵ;vő�Őm�=�ƐƖőĺ���v|uom]�rovb|b�;�
1ouu;Ѵ-|bom�o=�=;|-Ѵ�-];�-m7��!��o11�uu;7�bm�|_;�u;=;u;m1;�-m7�1Ѵbmb1-ѴѴ��moul-Ѵ�$_ouo�]_0u;7�ŐR =�ĺƖ�ŐƖƔѷ���Ĺ�ƏĺѶŊƐĺƏőķ�R2 =�ĺƖķ�P <�ĺƏƏƏƐő�0�|�
mo|�|_;�����;l0u�ovņ=;|�v;v�Őm�=�ƐƖķ�R =�ĺƐ�ŐƖƔѷ���Ĺ�ƴƏĺƓ�|o�ƏĺƔőķ�R2 =�ĺƏƐķ�P =�ĺƕƔő
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_bv|oѴo]b1-Ѵ�v;1|bom�=uol�|_;�;l0u�ovņ=;|�v;v��b|_�;�b7;m1;�o=�m;�Ŋ
u-Ѵ�|bvv�;�7bvu�r|bom��-v�r;u=oul;7ĺ��u-lŊrovb|b�;�lb1uoou]-mbvlv�
�;u;�v;;m��b|_bm� |_;�m;�u-Ѵķ�0�|�mo�o|_;u�;l0u�omb1ņ=;|-Ѵ� |bvv�;v�
ou�|_;�-vvo1b-|;7�l;l0u-m;vķ�|bvv�;�o=�ƐņƐƏ�����v-lrѴ;v��b|_���"�
-0moul-Ѵb|b;vĺ��u-lŊm;]-|b�;�0-1|;ub-��;u;�mo|�o0v;u�;7ĺ

ƒĺƕՊ|Պ"�01�|-m;o�v�_-;louu_-];

�� 7bv|bm1|� 0bѴ-|;u-Ѵ� 7-uhŊu;7� 7bv1oѴo�u-|bom� Ѵo1-|;7� ru;7olbm-|;Ѵ��
bm� |_;�-u;-�o=� |_;�;l0u�omb1ņ=;|-Ѵ�m;1hķ� v_o�Ѵ7;u�-m7�1u-mb-Ѵ� |_oŊ
u-���-v� o0v;u�;7� bm� ���� ;l0u�ovņ=;|�v;v� -m7� u;=;uu;7� |o� -v� ļu;7�
r-|1_bm]Ľ�bm�|_;�1�uu;m|�v|�7��Ő
b]�u;�Ɣ�őĺ�ļ!;7�r-|1_bm]Ľ��-v�lou;�
1ollom� bm����� ŐƐƓņƑƕő�1olr-u;7��b|_�1Ѵbmb1-ѴѴ��moul-Ѵ�;l0u�ovņ
=;|�v;v�ŐƏņƐƐķ�P =�ĺƏƐƏőķ�-m7�1ouu;vrom7;7�|o�|_;�_bv|oѴo]b1-Ѵ�=bm7bm]�
o=�Ѵo1-Ѵbv;7�v;�;u;�v�01�|-m;o�v�_-;louu_-];�bm�ѶņƐƒ�����v-lrѴ;v�
-Ѵvo�-vv;vv;7�_bv|oѴo]b1-ѴѴ��Ő
b]�u;�Ɣ��Ѵ;=|�-m7�ub]_|�r-m;Ѵőĺ���=�u|_;u�
ƓņƐƒ�;l0u�ovņ=;|�v;v�o0|-bm;7�=uol�����ru;]m-m1b;v�-m7��b|_�mo�
l-1uov1orb1� ;�b7;m1;� o=� ļu;7� r-|1_bm]Ľ� ru;v;m|;7� ;b|_;u� �b|_� |_;�
v-l;�_bv|oѴo]b1-Ѵ�1_-m];v�Őm�=�ƒ�;l0u�ovņ=;|�v;vő�ou�-�];m;u-Ѵbv;7�
|o�7bvv;lbm-|;7�_-;louu_-];�Őm�=�Ɛőĺ

ƓՊ |Պ	�"�&""���

$_bv� bv� |_;� =buv|� v|�7�� |o� 7;v1ub0;� |_;�l-1uov1orb1� -m7�_bv|oѴo]b1-Ѵ�
=;-|�u;v� o=� ;l0u�ovņ=;|�v;v� o0|-bm;7� =uol� l-u;v� v�==;ubm]� ���ĺ�
"blbѴ-uѴ�� |o� 7;v1ubr|bomv� o=� vrom|-m;o�vѴ�� -0ou|;7� _�l-m� 1om1;rŊ
|�v;vķƐƑķƑƓ� -11�u-1�� o=� |_;�lour_oѴo]b1-Ѵ� 7b-]movbv� -m7� 7;|;ulbm-Ŋ
|bom�o=�|_;�7;�;Ѵorl;m|-Ѵ�-];��;u;�blr-bu;7�7�;�|o�-�|oѴ�vbv�bm�����
;l0u�ovņ=;|�v;vĺ��Ѵ|_o�]_ķ�;Ѵb]b0bѴb|��o=�1om1;r|�v;v�o0|-bm;7�=uol�
����ru;]m-m1b;v�u;t�bu;7�-�lov|Ѵ��bm|-1|�v-lrѴ;�om�v�0lbvvbom�|o�|_;�
Ѵ-0ou-|ou�ķ� |_;� rov|Ŋ=b�-|bom�l-1uov1orb1� -vv;vvl;m|� u;�;-Ѵ;7� |_-|�
omѴ��ƐƒņƑƕ�;l0u�ovņ=;|�v;v�-ѴѴo�;7�=ou�-�lour_oѴo]b1-Ѵ�7b-]movbvķ�
|_�v�u;7�1bm]�|_;�m�l0;u�o=�vr;1bl;mv�-�-bѴ-0Ѵ;�=ou�-�1olrѴ;|;�-vŊ
v;vvl;m|ĺ��;�;u|_;Ѵ;vvķ�-�7;�;Ѵorl;m|-Ѵ�-];�-m7�lour_oѴo]b1-Ѵ�7bŊ
-]movbv��;u;�-1_b;�;7��b|_�o�;u�ƖƏѷ�-]u;;l;m|�0;|�;;m�;�-lbm;uv�
bm�ƐƐ�1Ѵbmb1-ѴѴ��moul-Ѵ�-m7�Ɛƒ�����;l0u�ovņ=;|�v;vĺ��b1uov1orb1-ѴѴ�ķ�
-ѴѴ� ;l0u�ovņ=;|�v;v� o0|-bm;7� =uol� 1Ѵbmb1-ѴѴ�� moul-Ѵ� $_ouo�]_0u;7�
ru;]m-m1b;v�-m7�ƐƑņƐƒ�����;l0u�ovņ=;|�v;v�-ѴѴo�;7�=ou�-�7b-]movbvĺ�
"r;1bl;mv�o0|-bm;7� =oѴѴo�bm]�;-uѴ��ru;]m-m1�� =-bѴ�u;��;u;�1_-u-1Ŋ
|;ubv;7�0��-�lbvl-|1_�o=�;l0u�omb1ņ=;|-Ѵ�vb�;�-m7�-];ķ�buu;]�Ѵ-ub|b;v�
o=�|_;���"�v|u�1|�u;�-m7�v�01�|-m;o�v�_-;louu_-];ķ�=;-|�u;v�|_-|�
�;u;� -0v;m|� bm� 1om|uoѴ� -m7� u;=;u;m1;� ;l0u�ovņ=;|�v;v� o=� vblbѴ-u�


 ��&!� �ƒՊ"r;1b=b1�lour_oѴo]b1-Ѵ�
-0moul-Ѵb|b;v�o=�|_;���"ĺ��ķ��-1uov1orb1�
-rr;-u-m1;�o=�-�=-bѴ;7�1Ѵov�u;�o=�|_;�
m;�u-Ѵ�|�0;�bm�-�=;|�v�o0|-bm;7�=uol�-m�
����ru;]m-m1��om�];v|-|bom-Ѵ�7-��Ɠѵĺ�
$_;�0Ѵ-1h�Ѵbm;�_b]_Ѵb]_|v�|_;�7;=;1|�-|�-�
Ѵo�Ŋ�ŐѴ;=|�r-m;Ѵő�-m7�-�_b]_Ŋro�;u��b;��
Őub]_|�r-m;Ѵőĺ�$_;��_b|;�v1-Ѵ;�0-u�bm7b1-|;v�
Ɛ�llĺ��ķ��ouu;vrom7bm]�_bv|oѴo]b1-Ѵ�
ru;v;m|-|bom�o=�|_;�7;=;1|ķ�v_o�m�-|�Ѵo��
ŐѴ;=|�r-m;Ѵķ�v1-Ѵ;�0-u�ƕƔƏ�µlő�-m7�_b]_�
l-]mb=b1-|bomv�Őub]_|�r-m;Ѵķ�v1-Ѵ;�0-u�
ƑƔƏ�µlĸ�0o|_��ş��v|-bmő

(A)

(B)

 750 µm  250 µm 250 µm
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];v|-|bom-Ѵ�-];v�-m7� |_-|�1o�Ѵ7�mo|�-Ѵ�-�v�0;�;�rѴ-bm;7�0���|;ubm;�
u;|;m|bomĺ

�Ѵ|_o�]_�|_;�1Ѵbmb1-ѴѴ��u;rou|;7�];v|-|bom-Ѵ�-];�o=�����ru;]m-mŊ
1b;v�l-��1om|-bm�-�ƑƓ�_o�uv�o��Ѵ-|bom�bm-11�u-1��-m7�0;�1om=o�m7;7�
0���|;ubm;�u;|;m|bomķ�|_bv�ro|;m|b-Ѵ�;uuou��-v�-1hmo�Ѵ;7];7�0��1olŊ
r-ubvom�o=�|_;�];v|-|bom-Ѵ�-m7�7;�;Ѵorl;m|-Ѵ�-];ĺ��;v|-|bom-Ѵ�-m7�
7;�;Ѵorl;m|-Ѵ� -];� 1obm1b7;7� =ou� |_;�l-foub|�� o=� |_;� -];-0Ѵ;� ����
;l0u�ovņ=;|�v;v� bm� |_;� ru;v;m|� v|�7�ķ� |_�v� bm� -Ѵb]ml;m|��b|_� |_;�
l;7b-m� l-�bl�l� �|;ubm;� u;|;m|bom� |bl;� rov|Ŋ7;lbv;� o=� Ɠ� 7-�vĺ�
�;v|-|bom-Ѵ�-m7�7;�;Ѵorl;m|-Ѵ�-];�7b7�mo|�-Ѵb]m�bm�ƑņƑƕ�;l0u�ovņ
=;|�v;v�o0|-bm;7�=uol�l-u;v�v�==;ubm]�ru;]m-m1��=-bѴ�u;ĺ

	;vrb|;� |_;� -];Ŋ-rruorub-|;� 7;�;Ѵorl;m|-Ѵ� lour_oѴo]�� o=�
;l0u�ovņ=;|�v;v� 0;bm]� 1om=bul;7� -0o�;ķ� -� 1ouu;Ѵ-|bom� 0;|�;;m�
];v|-|bom-Ѵ� -];� -m7� �!�ķ� -v� 7;v1ub0;7� 0�� o|_;uvķƐƕ� �-v� mo|� o0Ŋ
v;u�;7�-lom]�|_;�����vr;1bl;mvķ�-�=bm7bm]�|_-|�r;uvbv|;7�=oѴѴo�bm]�

;�1Ѵ�vbom� o=� 1om1;r|�v;v��b|_� ruoѴom];7� �|;ubm;� u;|;m|bomĺ� $_bv�
v�]];v|v�-�];m;u-Ѵ�lbvl-|1_�o=�;l0u�omb1ņ=;|-Ѵ� vb�;�-m7�-];ĺ� �m�
1olr-ubvom� |o� u;=;u;m1;� -m7� 1Ѵbmb1-ѴѴ�� moul-Ѵ� ;l0u�ovņ=;|�v;vķ�
|_;bu�vb�;��-v�vb]mb=b1-m|Ѵ��vl-ѴѴ;u�-m7�ƒņѶ�;l0u�ovņ=;|�v;v�;Ѵb]bŊ
0Ѵ;�=ou�-vv;vvl;m|��;u;�=o�m7�|o�_-�;��&�!ĺ��m�_�l-m�ru;]m-m1�ķ�
]uo�|_�u;|-u7-|bom� bv�1ollomѴ��7;=bm;7�-v�-�0bu|_��;b]_|�0;Ѵo��
|_;�ƐƏ|_�r;u1;m|bѴ;�o=�-�u;=;u;m1;�ror�Ѵ-|bomƑƓŊƑѵ�-m7�|_bv�bv�-Ѵvo�
7;v1ub0;7�bm�|_;�_ouv;ĺ22��m�|_bv�v|�7�ķ�|_;�ƐƏ|_�r;u1;m|bѴ;�o=�|_;�
�!��o=�u;=;u;m1;�-m7�1Ѵbmb1-ѴѴ��moul-Ѵ�;l0u�ovņ=;|�v;v��-v�1-Ѵ1�Ŋ
Ѵ-|;7�|o�7;=bm;��&�!�=ou�;-uѴ��;t�bm;�ru;]m-m1�ĺ���vl-ѴѴ�m�l0;u�
o=�1om|uoѴ�;l0u�ovņ=;|�v;vķ�-�-bѴ-0Ѵ;� =ou� |_;�1-Ѵ1�Ѵ-|bom�o=�ƐƏ|_�
r;u1;m|bѴ;�u;=;u;m1;��-Ѵ�;v�=ou�;l0u�omb1ņ=;|-Ѵ�vb�;ķ�bv�-�Ѵblb|-|bom�
|o� |_;� 1�uu;m|� v|�7�� -m7� v�0v;t�;m|� u;v;-u1_� bv� ;m1o�u-];7� |o�
7;|;ulbm;�|_;�u;Ѵ;�-m1;�o=��&�!�-m7�ro|;m|b-Ѵ�;-uѴ��bmb|b-|ouv�o=�
|_bv�1om7b|bomķ��;ѴѴŊ7;v1ub0;7� =ou�-7�-m1;7�];v|-|bom-Ѵ� v|-];v� bm�


 ��&!� �ƓՊ�omvr;1b=b1�lour_oѴo]b1-Ѵ�-0moul-Ѵb|b;v�o=�|_;���"ĺ��ķ�!;ru;v;m|-|b�;�bl-];v�o=�����;l0u�ovņ=;|�v;vķ�ru;v;m|bm]��b|_�
-�l-1uov1orb1�-0moul-Ѵķ�1�v|b1�Őbm7b1-|;7�0��Ŗő�|o�7bvu�r|;7�-rr;-u-m1;�o=�|_;�l;v;m1;r_-Ѵomĺ�$_;��_b|;�v1-Ѵ;�0-u�bm7b1-|;v�Ɛ�llĺ�
�ķ��Ѵbmb1-ѴѴ��moul-Ѵ�Ő�rr;u�r-m;Ѵvő�-m7�-0moul-Ѵ�ŐѴo�;u�r-m;Ѵvő�-rr;-u-m1;�o=�|_;�7;�;Ѵorbm]�m;�u-Ѵ�|bvv�;�Ő�ş��v|-bmőĺ��0moul-Ѵb|b;v�
-vvo1b-|;7��b|_�����blrѴ��-Ѵ|;um-|bomv�o=�1;ѴѴ�Ѵ-u�-m7�7;mv;�-u;-v��v�-1;ѴѴ�Ѵ-u�|o�1-�;umo�v�u;]bomv�-v��;ѴѴ�-v�;�|u-1;ѴѴ�Ѵ-u�o;7;l-�-m7�
_-;louu_-];ĺ��om|u-u�ķ�|_;���"�ru;v;m|v�bm|-1|�-m7��;ѴѴŊou]-mbv;7�bm�1Ѵbmb1-ѴѴ��moul-Ѵ�;l0u�ovņ=;|�v;v

Clinically normal

EPL

 50 µm  50 µm

 50 µm  50 µm

(A)

(B)
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|_;�l-u;ĺƑƕŊƑƖ� �;�;u|_;Ѵ;vvķ� o=� |_;� ƒņѶ� ;l0u�ovņ=;|�v;v� b7;m|bŊ
=b;7��b|_��&�!ķ�|�o�v_o�;7�l-uh;7�]uo�|_�u;v|ub1|bom�1omvbv|;m|�
�b|_�;l0u�ovņ=;|�v;v�o=�-�l�1_�;-uѴb;u�];v|-|bom-Ѵ�-];�-m7�|_;bu�
7b-]movbv��o�Ѵ7�0;��mѴbh;Ѵ��|o�0;�blr-1|;7�0��1_-m];v�bm�|_;�u;=Ŋ
;u;m1;��-Ѵ�;vĺ

�m� -vvo1b-|bom�o=� �&�!��b|_� 1om];mb|-Ѵ�l-Ѵ=oul-|bomv� bv� 7;Ŋ
v1ub0;7�=ou�_�l-mv�-m7�lb1;ĺƑѵķƒƏ���vblbѴ-u�1ouu;Ѵ-|bom�l-��0;�v�vŊ
r;1|;7� =ou� ;t�bm;� 1om1;r|�v;v� -m7� om;� =;|�v� �b|_� -� 1om=bul;7�
=-bѴ�u;�o=�m;�u-Ѵ�|�0;�1Ѵov�u;�-Ѵvo��-v�vl-ѴѴ�=ou�];v|-|bom-Ѵ�-];�bm�
o�u�v|�7�ĺ�	;�;Ѵorl;m|�o=�|_;�;t�bm;�1om1;r|�v�7;r;m7v�om�|_;�
;m7ol;|ub-Ѵ�v�rrѴ��-m7�;l0u�omb1ņ=;|-Ѵ�-0vour|bom�o=�_bv|o|uor_�
�m|bѴ�-rruo�bl-|;Ѵ��7-��ƓƏ�o=�];v|-|bomĺƐѶķƐƖķƒƐ�$_;�blrou|-m1;�o=�
_bv|o|uor_b1� -ѴѴ-m|o1_oubom� 1;ѴѴv� bm� ruolo|bm]� or|bl-Ѵ� ]uo�|_� bm�

Ѵ-|;� ru;]m-m1�� _-v� -Ѵvo� u;1;m|Ѵ�� 0;;m� _b]_Ѵb]_|;7ĺ29� $_;u;=ou;ķ�
b|� bv�rѴ-�vb0Ѵ;�;m7ol;|ub-Ѵ�r-|_oѴo]b;v� |_-|� blr-1|�om�_bv|o|uor_�
ruo7�1|bom�l-�� 0;� bm�oѴ�;7� bm� |_;� r-|_o];m;vbv� o=� ;t�bm;� ���ķ�
=�u|_;u�v|u;m]|_;m;7�0��|_;�-vvo1b-|bom�o=�;-uѴ��ru;]m-m1��=-bѴ�u;�
�b|_�|_;�ru;v;m1;�o=��|;ubm;�1�v|vĺ9�)_;|_;u�;m7ol;|ub-Ѵ�blr-buŊ
l;m|v�1-�v;�|_;��&�!�o0v;u�;7�_;u;�bv�mo|�hmo�mķ�-Ѵ|_o�]_��ouŊ
|_��o=�=�u|_;u�bm�;v|b]-|bomĺ��u;]m-m1��Ѵovv�bm��ol;m�bv�=u;t�;m|Ѵ��
-vvo1b-|;7��b|_�];m;u-Ѵ�7;=;1|v�o=�|_;�;l0u�o�ou�;-uѴ��=;|�vĺ12���
7bv|�u0;7�ruo]u;vvbom�o=�7;�;Ѵorl;m|-Ѵ�Ѵ-m7l-uhv�;�bv|;7�-lom]�
=-bѴ;7� ;t�bm;� ;l0u�ovņ=;|�v;v� -m7� l-�� l-h;� 7;|;ulbm-|bom� o=�
|_;�7;�;Ѵorl;m|-Ѵ� -];� 1_-ѴѴ;m]bm]� -m7� -11o�m|� =ou� vol;�o=� |_;�
7bv-]u;;l;m|� 0;|�;;m� ;�-lbm;uv� om� 7;�;Ѵorl;m|-Ѵ� -];� bm� |_;�
1�uu;m|�v|�7�ĺ


 ��&!� �ƔՊ"�01�|-m;o�v�_-;louu_-];ĺ��ķ�!;ru;v;m|-|b�;�bl-];�o=�-�7bv|bm1|�0bѴ-|;u-Ѵ�7-uhŊu;7�7bv1oѴo�u-|bom�Ѵo1-|;7�bm�|_;�-u;-�o=�|_;�
m;1h�-m7�v_o�Ѵ7;u�o=�-�=;|�v�o0|-bm;7�=uol�-m�����ru;]m-m1��om�];v|-|bom-Ѵ�7-��ƓƑĺ�$_;��_b|;�v1-Ѵ;�0-u�bm7b1-|;v�Ɛ�llĺ��ķ��ouu;vrom7bm]�
_bv|oѴo]b1-Ѵ�-rr;-u-m1;�bѴѴ�v|u-|;7�bm�|_;�v�01�|-m;o�v�-11�l�Ѵ-|bom�o=�m�1Ѵ;-|;7�=;|-Ѵ�;u�|_uo1�|;v�-|�Ѵo��ŐѴ;=|�r-m;Ѵő�-m7�_b]_�
l-]mb=b1-|bom�Őub]_|�r-m;Ѵĸ�0o|_��ş��v|-bmő

(A)

(B)

 250 µm 75 µm
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