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�LP�� 7R� FRPSDUH� WKH� DFFXUDF�� RI� GLJLWDO� SHULDSLFDO�
UDGLRJUDSK�� D�G� &R�H� %HDP� &RPSXWHG� 7RPRJUDSK��
�&%&7��L��WKH�GHWHFWLR��RI�VLPXODWHG�H[WHU�DO�UHVRUSWLR��
GHIHFWV�L��H[WUDFWHG�KXPD��WHHWK�

0H�KRGROR����6LPXODWHG�H[WHU�DO�URRW�UHVRUSWLR��GHIHFWV�
RI�����PP�ZHUH�FUHDWHG�ZLWK�URX�G�EXUV�R��EXFFDO�D�G�
SUR[LPDO�VXUIDFHV�RI�H[WUDFWHG�SUHPRODUV��7KH��ZHUH�WKH��
LPDJHG� ZLWK� GLJLWDO� UDGLRJUDSK�� �DW� WZR� D�JXODWLR�V���
D�G� &%&7�� 7KHUHDIWHU�� WKH� GHIHFWV� ZHUH� L�FUHDVHG� WR�
the�size�of�the�1�mm�and�a��nal�set�of�CBCT�scans�and�
SHULDSLFDO�UDGLRJUDSKV�ZDV�WKH��WDNH����OO� LPDJHV�ZHUH�
D�DO�VHG�EOL�GO��E��VL[�GLIIHUH�W�H[DPL�HUV��FRPSULVL�J�
WKUHH�H�GRGR�WLVWV��� ���D�G�WKUHH�SURVWKRGR�WLVWV��� ����
7KLV�SURFHGXUH�ZDV�SHUIRUPHG�WZLFH�DW�D��L�WHU�DO�RI����
GD�V� E�� VDPH� REVHU�HUV�� )RU� WKH� SXUSRVH� RI� VWDWLVWLFDO�
analysis,�a�linear�map�scale�from�[1�to�5;�1�=�de�nitely�
not�present�and�5�=�de�nitely�present]�was�used.

5H��O���� ([DPL�HUV� ZHUH� DEOH� WR� GLDJ�RVH� DFFXUDWHO��
XVL�J� &%&7� VFD�V�� 0RUH� WKD�� ���� SHUIRUDWLR�V�
ZHUH� FRUUHFWO�� GLDJ�RVHG� XVL�J� &%&7� �VH�VLWL�LW�� a�
0.91(0.065)]� scans� while� only� 70%� were� diagnosed�

,1752�8�7,21

7R� FL�H�� 9HUPD� 3�� %DL�V� 5�� 7LNNX� �3�� &KD�GUD�
��� 6D�JKPLWUD� ��� � �� FRPSDUDWL�H� H�DOXDWLR�� RI�
FR�H� EHDP� FRPSXWHG� WRPRJUDSK�� D�G� SHULDSLFDO�
UDGLRJUDSK��L��WKH�GHWHFWLR��RI�VLPXODWHG�UHVRUSWLR��
GHIHFWV���VLD�� -�2UDO�+HDOWK��OOLHG� 6FL������� ������
������

with� radiographic� images� [sensitivity� ~� 0.68(0.1467)].�
5DWL�JV�JL�H��E��GLIIHUH�W�H[DPL�HUV�DUH�PRUH�FRKHUH�W�
IRU� &%&7� VFD�V� �NDSSD �������� WKD�� UDGLRJUDSKLF�
LPDJHV� ����������� 5DWL�JV� JL�H�� E�� D�� H[DPL�HU�
DUH� PRUH� FRKHUH�W� DFURVV� VHVVLR�V� IRU� &%&7� VFD�V�
�NDSSD ��������WKD��UDGLRJUDSKLF�LPDJHV����������

�R�FO��LR��� �OO� H[DPL�HUV� L�GLFDWHG� VXSHULRU� UHVXOWV�
ZLWK�WKH�XVH�RI�&%&7�ZLWK�D�VH�VLWL�LW��RI���DV�FRPSDUHG�
WR�UDGLRJUDSK�ZKLFK�KDG�D�VH�VLWL�LW��RI�������7KH�PHD��
�LVLELOLW��VFRUHV�IRU�&%&7�ZHUH�KLJKHU�DV�FRPSDUHG�WR�
WKRVH�IRU�UDGLRJUDSKLF�DVVHVVPH�W�

.H��RUG���&R�H��5RRW�UHVRUSWLR���'LJLWDO�UDGLRJUDSK���
%HDP�&RPSXWHG�7RPRJUDSK�

Resorption�may�be�de�ned�as�a�gradual,�physiological�
RU� SDWKRORJLFDO� ORVV� RI� GH�WDO� KDUG� WLVVXH�� �DPHO��
FHPH�WXP� D�G� GH�WL�H�� EURXJKW� DERXW� E�� WKH�
RGR�WRFODWV���It� may� be� broadly� classi�ed� as� internal�
RU�H[WHU�DO�UHVRUSWLR��GHSH�GL�J�R��LWV�ORFDWLR��R��WKH�
URRW�VXUIDFH��:KLOH�L�WHU�DO�UHVRUSWLR��DIIHFWV�WKH�L��HU�
ZDOO� RI� URRW� FD�DO� ZDOO�� H[WHU�DO� UHVRUSWLR�� L��DGHV�
WKH� RXWHU� VXUIDFH� RI� WKH� URRW����� ,W� LV� D� UDWKHU� REVFXUH�
af�iction,� without� any� clinical� signs� or� symptoms�
D�G� LV�XVXDOO��GHWHFWHG�E�� WKH�FOL�LFLD�V�DFFLGH�WDOO��
GXUL�J�URXWL�H�FOL�LFDO�RU�UDGLRORJLFDO�H[DPL�LDWLR���

5DGLRJUDSKV�KD�H�WUDGLWLR�DOO��VHU�HG�DV�D��HVVH�WLDO�
WRRO� IRU� WKH� GLDJ�RVLV� RI� WKHVH� OHVLR�V�� +RZH�HU��
FR��H�WLR�DO� UDGLRJUDSKV� FRPH� ZLWK� VH�HUDO�
OLPLWDWLR�V�� DV� WKHVH� FRPSUHVV� D� WKUHH�GLPH�VLR�DO�
LPDJH� L�WR� D� WZR�GLPH�VLR�DO� IRUPDW�� +H�FH��
SHULDSLFDO�UDGLRJUDSKV�DUH�DGHTXDWH�R�O��L��UH�HDOL�J�
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GHWDLOV�SUHVH�W�R��WKH�PHVLR�GLVWDO�DVSHFW�RI�WHHWK�D�G�
SHULUDGLFXODU�ER�H��7KH��LVXDOL�DWLR��RI�VWUXFWXUHV�R��
the� buccolingual� axis� is� often� insuf�cient.�There� are�
IXUWKHU�GLVDG�D�WDJHV�RI�VXSHULPSRVLWLR��RI�R�HUO�L�J�
D�DWRP�� D�G� WKH� GH�VLW�� RI� FRUWLFDO� ER�H�� PDNL�J�
visualization�of�juxtaposed�structures�often�dif�cult.�

(DUO��GHWHFWLR��RI� WKH�H[DFW� ORFDWLR��RI� UHVRUSWLR�� LV�
HVVH�WLDO� IRU� D� ID�RXUDEOH� SURJ�RVLV� RI� WKH� DIIHFWHG�
WRRWK��KRZH�HU��D�FRUUHFW�GLDJ�RVLV�LV�RIWH��FKDOOH�JL�J�
XVL�J� SHULDSLFDO� UDGLRJUDSK� DOR�H� D�G�PD�� UHVXOW� L��
L�DSSURSULDWH� WUHDWPH�W�� ([WHU�DO� D�G� L�WHU�DO� URRW�
UDGLROXFH�F�� LV� W�SLFDOO�� �RW� H�LGH�W� R�� UDGLRJUDSKV�
DW�D��HDUO��VWDJH��ZKH��WKH��DUH�VPDOO��EHFDXVH�RI�WKH�
OLPLWDWLR�V� RI� WKLV� WZR�GLPH�VLR�DO� PHWKRG�� 7KHVH�
SUREOHPV�PD��EH�R�HUFRPH�ZLWK�WKH�XVH�RI�&R�H�%HDP�
&RPSXWHG�7RPRJUDSK���&%&7���&%&7�LV�D�UHODWL�HO��
�HZ� LPDJL�J�GH�LFH� L�� WKH�TXL�HU�RI�H�GRGR�WLVW� IRU�
D�� HIIHFWL�H� GLDJ�RVLV� DV� LW� GHPR�VWUDWHV� D�DWRPLF�
IHDWXUHV� L�� WKUHH� GLPH�VLR�V� WKDW� L�WUDRUDO� D�G�
SD�RUDPLF� LPDJHV� FD��RW��� &%&7� X�LWV� UHFR�VWUXFW�
WKH�SURMHFWLR��GDWD� WR�SUR�LGH� L�WHU�UHODWLR�DO� LPDJHV�
L��WKUHH�RUWKRJR�DO�SOD�HV��D[LDO��VDJLWWDO�D�G�FRUR�DO���
�� �&%&7� LPDJH�FD�� EH��HU�� VXSSRUWL�H� L���RW� R�O��
GHWHFWL�J� WKH� ORFDWLR�� RI� WKH� OHVLR�� EXW� DOVR� L��
GLIIHUH�WLDWL�J�LI�WKH�OHVLR��LV�EXFFDO�RU�OL�JXDO���OVR��
FRPSDUHG� WR� WKH�FR��H�WLR�DO�&7��&%&7�SURGXFHV�D�
PXFK�OHVVHU�UDGLDWLR��H[SRVXUH�WR�WKH�SDWLH�W��VSHFLDOO��
when�a�small��eld�of�view�is�used.�

7KH�SUHVH�W�VWXG��ZDV�WKXV�FR�GXFWHG�WR�FRPSDUH�WKH�
DFFXUDF��RI�GLJLWDO�SHULDSLFDO�UDGLRJUDSK��D�G�&%&7�
L�� WKH� GHWHFWLR�� RI� VLPXODWHG� H[WHU�DO� UHVRUSWLR��
GHIHFWV�L��H[WUDFWHG�KXPD��WHHWK�

0(7�2�2�2��

7H��L�WDFW�H[WUDFWHG�KXPD��WHHWK�ZHUH�FROOHFWHG�IURP�
WKH�GHSDUWPH�W�RI�2UDO���0D[LOORIDFLDO�6XUJHU���7KHVH�
ZHUH�FOHD�HG� WKRURXJKO��D�G�H[DPL�HG�PHWLFXORXVO��
X�GHU� D�PDJ�LI�L�J� JODVV� IRU� WKH� DVVHVVPH�W� RI� D���
external�resorption�or�any�other�super�cial�pre-existing�
L�MXU����OO�WKH�WHHWK�ZHUH�WKH��PRX�WHG�R����FP�WKLFN�
ZD[�� 7KH�ZD[� VLPXODWHV� VRIW� WLVVXHV� D�G� D�RLGV� WKH�
GLIIHUH�FHV� L�� GH�VLW�� EHWZHH�� DLU� D�G� WHHWK� ZKLFK�
KHOSHG�WR�UHGXFH�DUWHIDFWV�L��WKH�LPDJHV��

7R� VLPXODWH� URRW� UHVRUSWLR��GHIHFWV�� VWHHO� URX�G�EXUV�
ZLWK�GLDPHWHU�����PP�ZHUH�XVHG�WR�FUHDWH�VLPXODWHG�
H[WHU�DO�UHVRUSWLR��GHIHFW�R��WKH�PHVLDO�DVSHFW�RI�URRW�
D�G�D�RWKHU�GHIHFW�ZDV�FUHDWHG�R��WKH�EXFFDO�DVSHFW��

��PP�DSLFDO�WR�WKH�FHPH�WRH�DPHO�MX�FWLR��ZLWK�WKH�
KHOS�RI�FR�WUD�D�JOHG�KD�G�SLHFH�DW�VORZ�VSHHG��7KXV��
WH�� SUR[LPDO� D�G� WH�� EXFFDO� GHIHFWV� ZHUH� SUHSDUHG�
UHVXOWL�J�L�����GHIHFWV��6DPH�SURFHGXUH�ZDV�UHSHDWHG�
DIWHU�L�FUHDVL�J�WKH�GHIHFW�VL�H�WR���PP�L��DOO�WHHWK�

5DGLR�UDSKLF�7HFK�LT�H����GLJLWDO�SKRWR�VWLPXODEOH�
SKRVSHU� SODWH� �363�� V�VWHP�ZDV� XVHG� WR� FDSWXUH� WKH�
L�WUDRUDO� UDGLRJUDSKLF� LPDJHV�� 7KH� VDPSOHV� ZHUH�
H[SRVHG�ZLWK� D��;�� UD�� X�LW� RSHUDWL�J� DW���� N�� D�G�
�� P���7KH� H[SRVXUH� WLPH� ZDV� ���� VHFR�GV���OO� WKH�
VDPSOHV� ZHUH� UDGLRJUDSKHG� E�� H[SRVL�J� WKHP� DW�
WZR� GLIIHUH�W� D�JOHV� EHFDXVH� WKH� XVH� RI� PXOWLSOH�
UDGLRJUDSKV� SUR�LGHV� DGGLWLR�DO� L�IRUPDWLR��� ���
X-ray� cone� was� used� �rst� with� an� alignment� of� 90�
GHJUHHV� FH�WUHG� R�� WKH� ;�� UD�� WXEH� D�G� D� VHFR�G�
LPDJH�ZHUH� WKH�� WDNH�� XVL�J� D� ���GHJUHH� KRUL�R�WDO�
DOLJ�PH�W�IRU�ERWK�����PP�GHIHFWV���)LJ����D������E��
].�This�digital�system�helped� in�producing� images� in�

ZKLFK� EULJKW�HVV� D�G� FR�WUDVW� FD�� EH� HDVLO�� DOWHUHG��
7KH� LPDJHV�ZHUH� �LHZHG� DV� SRZHU� SRL�W� VOLGHV�� )RU�
WKH� &%&7� LPDJHV�� D�� H[SRVXUH� SDUDPHWHU� RI� ��� N���
����P��D�G����VHFR�GV�ZHUH�XVHG��3OD�PHFD��86���
[Figure� 2(a),� 2(b)� &� 2(c)].�After� initial� radiographic�

)L��UH������D��3DUDOOHO�D�G��E��SDUDOOH��GL�L�DO�SHULDSLFDO�UDGLR�UDSK�
IROOR�L���FUHD�LR��RI����PP��LP�OD�HG�UH�RUS�LR��FDYL���

� �

)L��UH� ��D����LDO� �E���RUR�DO� D�G� �F�� 6D�L��DO� UHFR���U�F�HG� ���7�
LPD�H��IROOR�L���FUHD�LR��RI����PP��LP�OD�HG�UH�RUS�LR��FDYL����7KH�
lesion�can�be�identi�ed�on�all�of�the�reconstructed�images

� � �
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D�G�&%&7�LPDJHV��WKH�GHIHFWV�ZHUH�WKH��L�FUHDVHG�WR�
the�size�of�the�large�cavities�(1�mm)�and�a��nal�set�of�
periapical�radiographs�[�Figure�3(a),�3(b)]�and�CBCT�
scans�[�Figure�4(a),�4(b)�&�4(c)�]�was�then�taken.�All�
WKH�LPDJHV�ZHUH�XSORDGHG�R��D�FRPSXWHU�

(�DPL�D�LR�� SURFHG�UH�� 7ZR� UDGLRJUDSKLF� �LHZV�
ZHUH�SUR�LGHG� IRU�HDFK�WRRWK��R�H�DW����GHJUHHV� D�G�
D�RWKHU� ZLWK� D� ���GHJUHH� KRUL�R�WDO� RULH�WDWLR����OO�
WKH� LPDJHV� ZHUH� D�DO�VHG� EOL�GO�� E�� VL[� GLIIHUH�W�
H[DPL�HUV�� FRPSULVL�J� WKUHH� H�GRGR�WLVWV� �� ��� D�G�
WKUHH� SURVWKRGR�WLVWV� �� �����OO� WKH� H[DPL�HUV� ZHUH�
WUDL�HG� KRZ� WR� XVH� WKH� &%&7� VRIWZDUH� D�G� KRZ� WR�
DGMXVW�WKH�FR�WUDVW�RI�WKH�GLJLWDO�SHULDSLFDO�UDGLRJUDSKV�
L�� WKH� IROORZL�J� VHTXH�FH� R�HU� IRXU� VHVVLR�V�� 7KLV�
SURFHGXUH� ZDV� SHUIRUPHG� L�� WZR� SKDVHV� L�H��� L�LWLDO�
SKDVH� D�G� VHFR�G� SKDVH� DIWHU� ��� GD�V� IRU� WKH� VDPH�
LPDJHV�D�G�ZLWK�WKH�VDPH�REVHU�HU��

)RU� WKH� &%&7� VFD�V�� WKH� H[DPL�HUV� ZHUH� SUHVH�WHG�
ZLWK�WKH�SULPDU��UHFR�VWUXFWHG�&%&7�GDWD�D�G�ZHUH�
WUDL�HG� KRZ� WR� VFUROO� WKURXJK� WKH� D[LDO�� FRUR�DO� D�G�

VDJLWWDO�VOLFHV�IRU�HDFK�WRRWK�

([DPL�HUV�ZHUH�DVNHG�WR�H�DOXDWH�WKH�LPDJHV�IRU�WZR�
criteria�using�a��ve-point�scale�i.e.�con�dence�in�their�
observation� was� recorded�using� a��ve-point� scale� as�
follows:�1� score� external� resorption� lesion� de�nitely�
�RW� SUHVH�W�� �� VFRUH� SUREDEO�� �RW� SUHVH�W�� �� VFRUH�
unsure,�4�score�probably�present;�and�5�score�de�nitely�
SUHVH�W�

5(68�76�

)RU� WKH� SXUSRVH� RI� VWDWLVWLFDO� D�DO�VLV�� D� OL�HDU�PDS�
scale�from�[1�to�5]�(1=�resorption�de�nitely�not�present�
and�5=�resorption�de�nitely�present)�was�used.

7KLV�VWXG��H[SORUHG�WKH�SRVVLELOLW��RI�&%&7�VFD�V�D�G�
5DGLRJUDSKLF� LPDJHV� WR� GHWHFW� SHUIRUDWLR�V� L�� WHHWK�
DFFXUDWHO��� ([DPL�HUV� ZHUH� DEOH� WR� GHWHFW� FRUUHFWO��
DOO�WKH�WHHWK�ZLWK�SHUIRUDWLR��XVL�J�&%&7�VFD�V�ZKLOH�
R�O������RI�WKH�VDPH�ZLWK�UDGLRJUDSKLF�LPDJHV��7DEOH�

�� GHSLFWV� 0HD��� 6H�VLWL�LW�� D�G� )15� RI� L�GL�LGXDO�
H[DPL�HU�IRU�WKH�SHUIRUDWLR��VL�H� �����PP�D�G�7DEOH�

��IRU�WKH�SHUIRUDWLR��VL�H���PP��)URP�ERWK�WKH�WDEOHV��
LW�LV�FOHDU�WKDW�DOO�WKH�H[DPL�HUV�ZHUH�DEOH�WR�GLDJ�RVH�
DFFXUDWHO�� XVL�J� &%&7� VFD�V�� 0RUH� WKD�� ����
SHUIRUDWLR�V� ZHUH� FRUUHFWO�� GLDJ�RVHG� XVL�J� &%&7�
[sensitivity�~�0.91(0.065)]�scans�while�only�70%�were�

)L��UH� �� �D�� 3DUDOOHO� D�G� �E�� 3DUDOOH�� GL�L�DO� SHULDSLFDO� UDGLR�UDSK�
IROOR�L���FUHD�LR��RI��PP��LP�OD�HG�UH�RUS�LR��FDYL���

� �

� � �

)L�L�UH� ��D����LDO� �E���RUR�DO� D�G� �F�� 6D�L��DO� UHFR���U�F�HG����7�
LPD�H��IROOR�L���FUHD�LR��RI��PP��LP�OD�HG�UH�RUS�LR��FDYL���
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GLDJ�RVHG� ZLWK� UDGLRJUDSKLF� LPDJHV� �VH�VLWL�LW�� a�
0.68(0.1467)].

6H�VLWL�LW�� D�G� )DOVH� 1HJDWL�H� 5DWLR� �)15�� IRU� WKH�
REVHU�DWLR��GR�H�E��H[DPL�HUV�ZLWK�SHUIRUDWLR��VL�H�RI�

����D�G������PP�DUH�SUHVH�WHG�L��7DEOH����,W�LV�FOHDU�WKDW�
GHWHFWLR��RI�SHUIRUDWLR�V�ZLWK�UDGLRJUDSKV��VH�VLWL�LW��
������ ZDV� OHVV� HIIHFWL�H� WKD�� &%&7� �VH�VLWL�LW�� ����
,�WHU�H[DPL�HUV� DJUHHPH�W� R�� WKH� SUHVH�FH�DEVH�FH�
RI�SHUIRUDWLR�V�ZDV�DOVR�D�DO�VHG��7DEOH�����&RKH��V�
NDSSD��DOXH�ZDV�FDOFXODWHG�IRU�L�WHU�H[DPL�HU�UDWL�JV�
WR�X�GHUVWD�G�KRZ�PXFK�UDWL�JV�RI��DULRXV�H[DPL�HUV��
�DU��IURP�HDFK�RWKHU��,W�ZDV��RWHG�WKDW�UDWL�JV�JL�H��E��
GLIIHUH�W�H[DPL�HUV�DUH�PRUH�FRKHUH�W�IRU�&%&7�VFD�V�

�NDSSD ��������WKD��UDGLRJUDSKLF�LPDJHV������������

,�WUD�H[DPL�HUV�DJUHHPH�W�R��WKH�SUHVH�FH�DEVH�FH�RI�

SHUIRUDWLR�V�ZHUH�D�DO��HG�D�G�FDOFXODWHG�WKH�&RKH��V�
NDSSD� �DOXH� WR� X�GHUVWD�G� KRZ�PXFK� UDWL�JV� RI� WKH�
VDPH� H[DPL�HU� �DU�� DFURVV� GLIIHUH�W� VHVVLR�V� �7DEOH�
���� ,W� ZDV� �RWHG� WKDW� UDWL�JV� JL�H�� E�� D�� H[DPL�HU�
DUH� PRUH� FRKHUH�W� DFURVV� VHVVLR�V� IRU� &%&7� VFD�V�
�NDSSD ��������WKD��UDGLRJUDSKLF�LPDJHV�����������

�,6�866,21

7KH� DHWLRORJ�� EHKL�G� WRRWK� UHVRUSWLR�� LV� X�FHUWDL���
�PR�J�WKH��DULRXV�SUHGLVSRVL�J�IDFWRUV�VXFK�DV�FDULHV��
SXOSLWLV�� SHULRGR�WDO�GLVHDVHV��RUWKRGR�WLF�PR�HPH�W�
HWF�� WUDXPD�LV�WKH�OHDGL�J�IDFWRU�DVVRFLDWHG�ZLWK�PRVW�
RI� WKH�UHVRUSWL�H�GHIHFWV������(DUO��RU�WLPHO��GHWHFWLR��
RI�D�UHVRUSWL�H�OHVLR��LV�GHVLUDEOH�WR�L�LWLDWH��HFHVVDU��
WUHDWPH�W� D�G� KDOW� WKH� UHVRUSWL�H�SURFHVV�ZKLFK�PD��
RWKHUZLVH�OHDG�WR�PXFK�ORVV�RI�WRRWK�VWUXFWXUH���V�WKH�
GHIHFW� LV� XVXDOO�� DV�PSWRPDWLF�� LWV� GHWHFWLR�� UHOLHV�
PDL�O��R�� WKH� URXWL�H� UDGLRORJLFDO� H[DPL�DWLR���7KH�
SXUSRVH�RI�D�GLDJ�RVWLF�WHVW� LV�WR�DOORZ�WKH�FOL�LFLD�V�
WR�DUUL�H�DW�D�FRUUHFW�WUHDWPH�W�RSWLR��IRU�WKH�SDUWLFXODU�
GLVHDVH� D�G� LWV�SURJ�RVLV�� ,�WUDRUDO� UDGLRJUDSKV�KD�H�
EHH�� D� JROG� VWD�GDUG� IRU� WKH� GLDJ�RVLV� RI� GH�WDO�
GLVHDVHV�� EXW� DV� LW� LV� D� WZR�GLPH�VLR�DO� LPDJH� RI�
WKUHH� GLPH�VLR�DO� REMHFW�� LW� GRHV� �RW� DOORZ� IRU�
DVVHVVPH�W�RI�WKH�DFWXDO�H[WH�W�RI�WKH�OHVLR��7KH�FR�H�
EHDP� FRPSXWHG� WRPRJUDSK�� �&%&7�� SUR�LGHV� WKH�
DFWXDO� ��GLPH�VLR�VDO�SLFWXUH� RI� WKH� ORFDWLR��� VSDWLDO�
con�guration�and�extent�of�the�resorption�defects�and�
LV�D��HIIHFWL�H�WRRO�IRU��RW�R�O��GLDJ�RVL�J�LW�HDUO���EXW�
DOVR� GLIIHUH�WLDOO�� GLDJ�RVL�J� D�� L�WHU�DO� UHVRUSWL�H�
GHIHFW�IURP�D��H[WHU�DO�UHVRUSWLR��GHIHFW���

The� present� study�evaluated� the� ef�ciency�of� digital�
intraoral� radiograph�and�CBCT�for� the� identi�cation�
RI�VLPXODWHG�H[WHU�DO�UHVRUSWLR��GHIHFWV��7KH�VLPXODWHG�
GHIHFWV�ZHUH�FUHDWHG�L��XVL�J�VDPH�URX�G�EXU�IRU�HDFK�
GHIHFW��(�HU��HIIRUW�ZDV�PDGH�WR�H�VXUH�VWD�GDUGL�DWLR��
D�G�UHSURGXFLELOLW��RI�WKH�FD�LW��VL�HV��EXW�WKH�OHVLR�V�
FUHDWHG� ZHUH� KHPLVSKHULFDO� L�� VKDSH� DOWKRXJK� L�� D�

FOL�LFDO�VFH�DULR��URRW�UHVRUSWLR��OHVLR�V�DUH�LUUHJXODU�L��

VKDSH��.DOH�GHU����������VWDWHG�WKDW�L�WUDRUDO�UDGLRJUDSK��
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LV�UHDVR�DEO��DFFXUDWH�L��FRUUHFWO��GLDJ�RVL�J�L�WHU�DO�

D�G� H[WHU�DO�FHU�LFDO� URRW� UHVRUSWLR���EXW� FR�H�EHDP�
FRPSXWHG� WRPRJUDSK�� �&%&7�� VFD�V� UHVXOWV� DUH�

PRUH� SUHFLVH� L�� WKH� GLDJ�RVLV� RI� WKH� SUHVH�FH� D�G�

W�SH� RI� URRW� UHVRUSWLR��� ,�� D� VWXG�� E�� 3DWHO� ��� �������

&%&7�SUR�HG�WR�EH�����SHUFH�W�DFFXUDWH�L��GHWHFWL�J�

URRW� UHVRUSWLR�� OHVLR�V� FRPSDUHG� WR� FR��H�WLR�DO�

UDGLRJUDSK���7KH��FR�FOXGHG�WKDW�&%&7�ZDV�VXSHULRU�

�RW�MXVW� L��GLDJ�RVL�J� WKH�GHIHFWV��EXW� DOVR�KHOSHG� L��

PDNL�J�D�EHWWHU�WUHDWPH�W�SOD��HVSHFLDOO��L��FDVHV�ZLWK�

URRW�SHUIRUDWLR�V�����,��WKLV�VWXG��DOVR��DOO�WKH�H[DPL�HUV�

L�GLFDWHG�VXSHULRU�UHVXOWV�ZLWK�WKH�XVH�RI�&%&7�ZLWK�
D� VH�VLWL�LW�� RI� �� DV� FRPSDUHG� WR� UDGLRJUDSK� ZKLFK�

KDG�D�VH�VLWL�LW��RI�������7DEOH�����7KH�PHD���LVLELOLW��

VFRUHV�IRU�&%&7�ZHUH�KLJKHU�DV�FRPSDUHG�WR�WKRVH�IRU�

UDGLRJUDSKLF�DVVHVVPH�W�

&RKH��V� NDSSD� �DOXH� IRU� L�WHU�H[DPL�HU� D�G� L�WUD�
H[DPL�HU�ZDV�PRUH� IRU�&%&7� WKD�� WKH� UDGLRJUDSKV��

The� ease� of� detection� (clarity� of� images,� con�dence�

RI� REVHU�DWLR�� WR� PDNH� D� FDOO� R�� SUHVH�FH�DEVH�FH��

RI� SHUIRUDWLR�V� IRU� VWXGLHG� IRU� ERWK� � &%&7� D�G��

UDGLRJUDSK��� 7KLV� VWXG�� VKRZHG� WKDW� LW� ZDV� PXFK�

HDVLHU� WR� GHWHFW� SHUIRUDWLR�V� XVL�J� &%&7V� H�H�� LI�

WKH� SHUIRUDWLR�� VL�H� ZDV� VPDOOHU� ����� PP� L�� RXU�

H[SHULPH�WV���([DPL�HUV�ZHUH�DVNHG� WR�JL�H�D� UDWL�J�

EDVHG� R�� KRZ� VXUH� WKH�� ZHUH� RI� SUHVH�FH� RI� WKH�

SHUIRUDWLR���,W�ZDV�REVHU�HG�WKDW�D�HUDJH�UDWL�J�JL�H��

XVL�J�UDGLRJUDSKLF�LPDJHV��������ZDV�OHVVHU�WKD��WKDW�
of�CBCT�scans�(0.89)�with�con�dence�interval�(CI=5).�

0RUHR�HU�� UDWL�JV� JL�H�� XVL�J� UDGLRJUDSKLF� LPDJHV�

��������DU��WR�D�KLJKHU�H[WH�W�WKD��WKDW�RI�&%&7�VFD�V�

������� ([DPL�HUV� GHWHFWHG� SHUIRUDWLR�V� PRUH� HDVLO��

ZLWK�&%&7�VFD�V�WKD��UDGLRJUDSKLF�LPDJHV�D�G�UHVXOWV�

�DU���HU��OLWWOH�DFURVV�H[DPL�HUV��7KXV��R��FRPSDUL�J�

WKH�GLDJ�RVL�J�DFFXUDF��RI�VPDOO��ROXPH�OHVLR��ZLWK�

&%&7�D�G�L�WUDRUDO�UDGLRJUDSK���H[DPL�HUV�ZHUH�PRUH�

con�dent�with�CBCT�than�conventional�radiography.

� &%&7� FD�� EH� VXJJHVWHG� DV� D� UHOLDEOH� D�G� HIIHFWL�H�

LPDJL�J� WRRO� L�� GHWHFWL�J� UHVRUSWLR�� FRPSDUHG� WR�

FR��H�WLR�DO�UDGLRJUDSK���(DUO��VFUHH�L�J�ZLWK�&%&7�

L���KLJK�ULVN�FDVHV��VXFK�DV�WKRVH�RI�WUDXPDWLF�GH�WDO�

L�MXULHV�FD��EH�KHOSIXO�DV�WUDXPD�KDV�D�KLJK�SUHGLOHFWLR��

IRU� GH�HORSL�J� UHVRUSWLR�� GHIHFWV�� 0RUHR�HU�� LW�
SUR�LGHV�PL�LPDO�UDGLDWLR��WR�WKH�SDWLH�W�DV�FRPSDUHG�

WR� FR��H�WLR�DO� &7�� +RZH�HU�� ZKH�� UDGLRJUDSK�� LV�

FRPSDUHG�WR�&%&7�VFD�V��UDGLDWLR��H[SRVXUH�LV�KLJKHU�

than�digital� radiography�and�hence� the�bene�t� to� the�

SDWLH�W�XVL�J�&%&7�VFD�V� VKRXOG�RXWZHLJK� WKH� ULVNV�
L��RO�HG�� ,�� FOL�LFDO� VLWXDWLR�V� L�� ZKLFK� D� GHFLVLR��

FD�� EH�PDGH�EDVHG�R��FR��H�WLR�DO� UDGLRJUDSKV�D�G�

FOL�LFDO�V�PSWRPV��WKH�XVH�RI�&%&7�VKRXOG�EH�D�RLGHG�

D�G�VKRXOG�EH�L��DFFRUGD�FH�ZLWK�WKH��/�5����DV�ORZ�

DV�UHDVR�DEOH�DFKLH�DEOH��SUL�FLSOH���

�21��86,21

The� results� of� this� study� illustrate� a� limited� ef�cacy�

RI�L�WUDRUDO�SHULDSLFDO�UDGLRJUDSK��L��WKH�GHWHFWLR��RI�

VLPXODWHG�H[WHU�DO�URRW�UHVRUSWLR���&%&7�LV�VXSHULRU�L��

HDUO��GLDJ�RVLV�RI�URRW�UHVRUSWLR��D�G�WKXV�R�HUFRPHV�

WKH� VKRUWFRPL�JV� RI� GLJLWDO� UDGLRJUDSK��� ,WV� XVH� FD��

be�justi�ed�in�high�risk�cases�where�early�detection�of�

UHVRUSWLR��SURFHVV��HHGHG�IRU�D�SURPSW�D�G�DSSURSULDWH�
WUHDWPH�W� XOWLPDWHO�� UHVXOWL�J� L�� LPSUR�HG�SURJ�RVLV�

RI�D�WRRWK�

Con�ict� of� interest:� No� con�ict� of� interest�
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��� Darcey�J,�Qualtrough�A.�Resorption:�part�1.�Pathology,�classi�cation�
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��� Haapasalo� M,� Endal� U.� Internal� in�ammatory� root� resorption:� the�
X�N�RZ��UHVRUSWLR��RI�WKH�WRRWK��(�GRG�7RSLFV����������������

��� 0RO����%DODVX�GDUDP����,���LWUR�FR�H�EHDP�FRPSXWHG�WRPRJUDSK��
LPDJL�J� SHULRGR�WDO� ER�H�� 'H�WRPD[LOORIDF� 5DGLRO�� �������

����������

��� .XPDU�9���RVVHWW� /��%ODWW�HU���� ,ZDVDNL� /5��:LOOLDPV�.��1LFNHO�
-&�� &RPSDULVR�� EHWZHH�� FR�H�EHDP� FRPSXWHG� WRPRJUDSK�� D�G�
L�WUDRUDO�GLJLWDO�UDGLRJUDSK��IRU�DVVHVVPH�W�RI�WRRWK�URRW�OHVLR�V��P�
-�2UWKRG'H�WRIDFLDO2UWKRS������������H�������

��� 6PLWK�%5�� 3DUN� -+��&HGHUEHUJ�5������(�DOXDWLR�� RI�&R�H�%HDP�
&RPSXWHG�7RPRJUDSK��8VH�L�3RVWJUDGXDWH�2UWKRGR�WLF�3URJUDPV�L��
WKH�8�LWHG�6WDWHV�D�G�&D�DGD��-�'H�W�(GXF������������������

��� 5DEL�RZLWFK�%=��,�WHU�DO�UHVRUSWLR���2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO�
������������������

��� %UDG�� -�� /HZLV� '+�� ,�WHU�DO� UHVRUSWLR�� FRPSOLFDWL�J� RUWKRGR�WLF�
WRRWK�PR�HPH�W��%U�-�2UWKRG�����������������

���� Bab�IA,�Sela�MN,�Ginsburg�I,�Dishon�T.� In�ammatory�lesions�and�
ER�H�UHVRUSWLR��L�GXFHG�L��WKH�UDW�SHULRGR�WLXP�E��OLSRWHLFKRLF�DFLG�
of�Streptococcus�mutans.�In�ammation�1979:�3:�345–358.

���� &RWWR��73���HLVOHU� 70��+ROGH��'7��6FKZDUW�� 6���6FKL�GOHU�:���
(�GRGR�WLF� DSSOLFDWLR�V� RI� FR�HEHDP� �ROXPHWULF� WRPRJUDSK����
-�(�GRG���������������������
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H�DOXDWLR�� RI�PXOWLSOH� LGLRSDWKLF� L�WHU�DO� UHVRUSWLR�V� L�� SHUPD�H�W�
PRODUV��FDVH�UHSRUW��%0&�2UDO�+HDOWK��������������
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D�G�FR�H�EHDP�FRPSXWHG�WRPRJUDSK����D��L���L�R�L��HVWLJDWLR���,�W�
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���� /XGORZ� -%�� 'D�LHV�/XGORZ� /(�� %URRNV� 6/�� 'RVLPHWU�� RI� WZR�
H[WUDRUDO�GLUHFW�GLJLWDO�LPDJL�J�GH�LFHV��1HZ7RP�FR�H�EHDP�&7�D�G�
2UWKRSKRV�3OXV�'6�SD�RUDPLF�X�LW��'H�WRPD[LOORIDF�5DGLRO��������
����������


