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Fenestration and retraction of impacted maxillary canines during first-phase treatment

Jun ONOZAKI*

Division of Orthodontics, Department of Highly Advanced Stomatology, Graduate School of Dentistry,
Kanagawa Dental University
Tsruya-cho 3-31-6, Kanagawa-ku, Yokohama, Kanagawa, 221-0835 Japan,

Abstract

We carried out first-phase treatment of impacted maxillary canines by fenestration and retraction in three
patients referred to us from other hospitals. In Case 1, because in addition to the impacted right maxillary canine,
the right lateral incisor was also impacted and the root of the lateral incisor was severely curved, it was judged
that natural eruption was unlikely and both the canine and incisor were fenestrated and retracted. In Case 2,
the impacted maxillary canine had caused resorption of the root of the lateral incisor, and if left untreated this
resorption might progress to the point at which the lateral incisor could not be saved, the canine was therefore
fenestrated and retracted. In Case 3, the cusp of the impacted maxillary canine was located between the roots of
the central and lateral incisor, and both bilateral canines may have been displaced teeth. The crown of the canine
was also pressing strongly against the crown of the lateral incisor, giving rise to concern that root resorption of the
lateral incisor might occur, and the canine was therefore fenestrated and retracted. In all three cases, the impacted
maxillary canines erupted successfully following fenestration and retraction, making this an effective first-phase
treatment in preparation for second-phase treatment. Because the results of first-phase treatment have a major
impact on the planning of second-phase treatment, it is important to share the basic treatment strategy with the
requesting doctor at the start of first-phase treatment and present the patient and his/her parents or guardians
with a consistent treatment strategy, including matters such as who carries out which procedures, the treatment
period, and treatment costs for both first-phase and second-phase treatment by both doctors before the treatment
is started.
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6. BRERE : JFil 9 NS HHL Lo

7. BE

1) BEEST R (K1)

EHIIAEGRFRT, HHIE convex type TH - 725

2) PENRETR (14 2)

Hellman O IB T, KFAEOKREGERIIAEL
MMELT Y 7 VORERESETIRTHo 72, I
AT, KSR L CB Y, LA ML,
ALK, B—FLEH, B I ARAE LT
w7z,

3) BLIIET R X ORI AHT

HY SRR X E DS tapered, F#HIE normal TH -
720 Over jet 2.7 mm, over bite 3.7 mm T& - 7z, [7H
I basal arch width 1, 47.0 mm, -1S.D. NTiddH % H%
/N & <, basal arch length & 345 mm T, +1S.D.
TEH B DR KN E D572, THIL basal arch width
1%, 441 mm T +1S.D. A TIEH 55K & {, basal
arch length 1& 350 mm T, +1SD.%##2 CK&E D)o
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F1 EM1  MEHETT v 7 ARBUE GBS O FHIE
o1y ; I 95 1 IRHERS T
RRAR R (11y5m) (14y1m)
SNA (°) 81.5+4.2 74.7 74.1
SNB (°) 77.1+3.8 73.7 74.1
ANB (°) 1.00 0
Facial angle (°) 83.0+2.9 87.7 87.7
Y-axis (°) 66.2+3.0 62.3 64.5
FMA (°) 34.0+£3.8 322 333
Gonial angle (°) 131.04£5.6 131.4 135.6
Ul to SN (°) 105.445.2 97.1 106.9
IMPA (°) 95.4+6.3 81.2 85.3
Interincisal angle (°) 118.7£7.5 136.3 122
Ul to A-pog (mm) 6.2+1.5 5.50 5.50
L1 to A-pog (mm) 3.0£1.5 2.50 4.00

4) Ly 7 AMBET B X 05

(1) 787 < XMEGHEFR (1X3)

AL, KoMk e, ERRAMSE—/NE
B O AR O STz,

(2) Cone-Beam Computerized Tomography
(CBCT) BEHH (X44)

EEAMA SR, REAMREERLTBY, kK
AT B 8 o B e 0 15 A 0 K Bk oD B e S AT
LTz, FEAMAREOBRRBIPUIFED 5z
o Tzo FERATRIBIED B O BRI R L T TS89 D SHIR
WL Cwiee RERAMNEE—/NEAB I D R L
TBY, 20O LHIC MG /N O R 2 AE
LTw/z,

(3) MIHEE T v 7 AMHE G ESH (R 1)

Skeletal pattern Ti&, AKFHIZIE, SNA 1 74.7° T,
-1SD. # 2 C/h& <, SNB 737° T, +I1SD.NTiZ
HENRRR/NED 572, ANB I 1.0°C, EEHIIHT
5 T RO BRI R IALE IZ R RHi  Th o 7o M
121X FMA 32.2°, gonial angle 131.4° C mesiofacial
pattern # % L T\ 72, Denture pattern TiZ, Ul to
SN plane 97.1°, IMPA 81.2° C, _EFZERIHE O & MM
FADRBD BNz,

8. TSRS K

FEEAMM S, KoMK EZ S Angle class 1
iEB & GBI L 720
9. AEAE

AREBNE, WHILSRH MBS A 5, RERM, M

Y AR L TV B DT, BBREG Z1T-o TR LW,
& DRI TURL T T G217 - 720 Ut
TOWAE, WO, LEAaMmmsE, KiBos o
WAZEARL, F¥HYr Y aF L7y —F8E HHK
BB EHWTEBT L2 & Lz, T EHOEHE
JEREDS tapered Tdh o 72728, MR OWi H A R— 2
DOARRYPTFHENIZZ E0S, EHOZHEIKEIT)
Tl L7z, HEEIZMBL S, AWML
DAL Cn7z720, T TR O 2 #E S8 T,
ANFIBRSHII L T L 2K %2479 Pl L, KIE
EDT %72,
10. AERE CF T UNEEE 2426 20H)
FEIHEMIGREE, Y aF VT —F I Y —
R L7 HIRRED I ORBIERET5720, HHEMY
W EFEAMRLOR S, R, BFLHARICh TS
o NEEE L. Tok, HRLTWwD LA
sk, KEOMNEMEZ T, REAMMEIHE, K
W7y 2Ry T4 L, EEARRYEE, &
MGREE D S, REAMREIEE s a7 —F
TAX =, TNEFNWNNT —F 2 — T THL %
G L 7z0 BYIB, Kk oD st B S HERE C & 7R KT,
EEHE L TCINVFTI7y V2RV F4 7 LTWw
7o PRI A L, FRICVFT I 7 v b
BB Z W L7z, HMOGREE o FFEAA S — K
OWRICEAMZEEL, ZOBHHERNT, &5
WG| & T Lo G HRATHIC RO TTO/N
WA L7722 &0, LFHOZMIL R E 2 HE L,
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REITVRDS, IREED O OFEG| & HIT L7
MY, KeEOWEANIITREEICHERTE RT3
Fla#T L7,
11. REER

KT [ TR OB SHr L D, over jet 13 1.8 mm,
over bite IZ 1.7mm T®H o7z, F 72 LFH® basal arch
width ¥, 473 mm, T 3iid 441 mm TK E &1L
%o 2o MIHET T v 7 A MK G ESH &
) skeletal pattern TIEZ/KFMIZ1Z facial angle 87.7°
TZEALH 7% {, SNBZ 741° T, 04° B L Tz,
SNA 1 741°TO6° WML CW/zZ &H 5, ANB I,
10 225 00° 1294 LT wiz, T 121 FMA i
33.3°C LI° 3N L Tw7z, Denture pattern Ti, Ul
to SN plane 106.9°, IMPA 853° T, L THmi#DE
MA~DGRATFED BTz,

LRE 2]
1. YZEERH 12K 70 H,

2. MRl B,

3. FFHF DO OEELLRY Y FAAZ TV
BVWDTEZHTAHL)Fbhiz,

4. R LT REHEL L,

5. FIEFE : JFalsREFHIEL L,

6. BRETERE : 7 AN YIRARHCHEM, XIBE LIRS
) REATE DD o 720

7. BE

1) BEHah (X5)

EHIIAEARFRT, MBI convex type THh o 720

2) HERNPTR (4 6)

Hellman @ #ifiFI B T, KHE®MOEAMERIE, A
AW E ST INVORIERESTFTIHTH > 72,
LA RS R T, RERAE MR O AFRAE L
Tz,

3) HREIAr R 3 X OVBEL S3#T

BF 5 IEEE L, E T EHIE normal Td - 720 Over jet
6.4 mm, over bite 3.5 mm T& - 72, Basal arch width



112

[ ‘L R
b aam

b ~
; “‘..‘ ‘ --’.Lll-

BB EE 2T

AN
ya@ B

(Y'Y | | T YD

X8

JEFI2 WK CBCT

F2 EM2  MEEIT v 7 ARBUE GRS O FHIE
e ; G %5 1 HIRHERS T ik
RHAE A R (12y7m) (14y6m)
SNA (°) 81.5+4.2 85.1 85.5
SNB (°) 77.1£3.8 81.7 82.3
ANB (°) 3.40 3.20
Facial angle (°) 83.0+2.9 86.0 87.1
Y-axis (°) 66.2+3.0 65.5 63.9
FMA (°) 34.0+3.8 28.0 25.6
Gonial angle (°) 131.0+5.6 126.3 119.3
Ul to SN (°) 105.4+5.2 117 119.9
IMPA (°) 95.4+6.3 91.8 92.6
Interincisal angle (°) 118.7£7.5 119.3 117.7
Ul to A-pog (mm) 6.2+1.5 9.50 8.50
L1 to A-pog (mm) 3.0+1.5 3.50 2.50

i, FFE 547 mm, FEiE 474 mm T, LT &
3 1SD. 2 TKRKEH o7z, Basal arch length 1 |
FHIX 365 mm, T#IEX360mm T, I ETHHE D
ISD. %2 TKR&ED -7,

4) Ty 7 AMEHEPTEB X5

(1) 787 7= XMEEFTR (27)

EM R OMAR, TMEFDSERD Bz, 7
TEMMEE LB L TB Y, T o)
DWINHFRD BN Do 72

(2) CBCT BEFTH, (K 8)

MR B OMARAFERD H A, L EHM AR B o B
sl RG] g O HICHEE L TEB D, HEhsR
RO MG 1) 2 [T 7z, EFAT R 0 3R e A3
LT\ 2 b S 000 677 5 0D 5 U 1T O AR I 233250 &
n7z,

(3) M v 7 AMBIE B HIHT (3£ 2)

Skeletal pattern TlZ, KFHIZ 1, facial angle 86.0°,
SNB 81.7° T, facial angle {& +1S.D., SNB & +1SD. %=
B2 TRKED o720 SNA 1E85.1° T, +1SD. NTIEdH
LR K& L, ANB & 34° T, MR E T FHBIR
FIFITEIETH - 70 WEMICIE FMA 28.0°, gonial
angle 126.3° T -1SD. ## 2 T/ & <, brachyofacial
pattern % £ L T\ 7z, Denture pattern Tid, Ul to
SN plane i% 117.0 &, IMPA 91.8°C, L3HRiBEOEM
ERE, AT O H M E RS H iz,
8. RN

T FEAE A KR IR A b 0 L) kg o R AR W

%495 Angle class THERI & L7,
9. AEAE

AIEBNE, —MBAZER D S LFHREAMR L T2
DTHTHLY, & DK WTYFTHE T A
WaRITHo 720 A, BBORKE, LREHELGRERGO
WRZBHEL, HHMIGRES %2 v LA RS %
|55 L Lz /2 THMME 2L HBR A L
TBY, TNENE RO 5d, TR d
AW EHEORPANTDH - 72720, FHIRTH F TH
MAFEM T 5 & F B /NHABR O W 2B EES 2 15
WDEz iz, TDz, KFERIZHEZ KL,
TEMME R e kT A 2 & & L7z,

10. ARG (5 T WRAHEREENIM 1 4F 02 1)

FFHIC TS — K ok O BRI M 2 WAE L7
MR E 2 295 L7z 20k, HIRL T b L3H
MR O EZAT > 720 FESE,  FHm A K skl
W79 7% R T4 7L, FTRMAEE TV
YIBRBRAR D LT & R sE R 2 fE S L 2 B L
LT, BHHA ST —F = — VI THL IS
wBIGE L7z Kok o st o sat 043 25k A AR C
ETol, BUWHIS, RELEWAMICESIL,
BRI AT I T E 2T 2T L7,
11. AERER

KD [F T ORI L 1, over jet 1X 5.8 mm,
over bite 1 30 mm TH o7z, %72 5D basal arch
width 1&, 565 mm, TF7iiZ474mm T, K& %%1L
X0 7ze MIHBEIR T v 7 AMBBEESN XY
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skeletal pattern T& K ¥ 1Y 12 1& Facial angle 87.1°,
SNB 82.3° C, facial angle (& 1.1°, SNB % 0.6° 840 L
Tz SNA X 855° T4 WML Tz &b,
ANB & 34° 205 32° 12D I LT/, il
MIZIE FMA 13 2567 124 L, X )P EL Tz,
Denture pattern Ti&, Ul to SN plane 119.9°, IMPA
926°C, LNEHHTHR O DT HLEMANOEFAED
bnhiz,

LREI 3]

1. fIR2EEE# - 10% 2 20 Ho

2. 4R 2,

3. FF AU EIEZTVRVDOT, ZHEHO
b7z,

4. R LT REHEL L,

5. KIERE : JFal s REHHIEL L,

6. BRFERE : J¥ald R&FHIHEL L,

7. IRE

1) BEHFTR (K9)

EHIIAELARFRT, I convex type THh o 720

2) PERETH (1210)

Hellman O#k#LIC T, KEMOBABERIE,
ABTE LM ETE—-KRHEEHT, 7Y 7 VORIER
GREIMTH o7, REMMEREARY LT, R
T EFL R BRI FRAE L T 7o

3) MR LB X ORI

5] 58X L 52T normal F 31X tapered TH -
720 over jet 5.2 mm, over bite 23 mm ThH o7, Lk
TR —/NEARARB D720, HEMICE—FLEN
T L 72 L3 basal arch width % 450 mm, %
1£350mm T, L& b 1SD. NTH -7z, Basal
arch length 1 E %12 330 mm, T3 3 33.0mm T,
RIEY ETFHED ISD. ZBATRED 72,

4) T v 7 AMGEFRB X 05T

(1) 787 7= X MWEHEIR (K11)

BRI R DMK DSERD STz, LB I FLR B
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H12 JEBI3 Wk CBCT 55
=3 EMI3  MAEEET v 7 ABRE GRS O FHIE
o3 . oI 55 TINEHE T
RHAIE A R (10y2m) (11y9m)
SNA (°) 80.5+3.5 76.9 76.9
SNB (°) 76.2+1.7 73.9 75.9
ANB (°) 3.00 1.00
Facial angle (°) 83.1+2.8 78.0 80.0
Y-axis (°) 65.5+3.1 69.5 68.5
FMA (°) 32.444.5 30.2 29.6
Gonial angle (°) 128.3+3.7 119.4 122.6
Ul to SN (°) 103.6+1.6 118.7 109.2
IMPA (°) 94.1+6.2 98.9 91.8
Interincisal angle (°) 122.7+£8.4 108 123
Ul to A-pog (mm) 6.2+1.5 7.50 5.00
L1 to A-pog (mm) 3.0+1.5 1.50 0
MAEFE L Tz, BY, WROBIRDSEL RO SN G o727280, FEl

(2) CBCT HEATR (X12)
S KB D B R D T A AR S LT LS AR L
LSRRG AR O BRI L TB Y, R
I B b g & B B R LS AEAE LT

0 PR R 0 B AR D W E 4 K RO S 7
75‘0 7:_0
(3) BB v 7 A MBI H AT (£ 3)

Skeletal pattern T, K F¥1Z1Z facial angle 78.0°,
SNB 73.9° T, facial angle, SNB & % -1SD. ## 2 C
INEHoTze SNA 1X769°C, -1SD. N TIEDH % AV
&<, ANB &, 30° THx W BT BRI IZITEIET
otz MEMIZIE FMA 30.2°, gonial angle 119.4° T
brachyofacial pattern = & L T\»7z, Denture pattern
T3 Ul to SN plane 1187°, IMPA 989°C, | F3HA]
B DT B OEMMERI2FRD BTz,

8. 1IRCRFES

LEAEA KM OEIR %9 Angle class ITHERIE L
726
9. AEAE

AFEBNE, FHERAFEMFEEED S, RFERE
DWRIZ R DD R L, 8 I3 X G EFTR
XD AE) s IS KBl L CH B E AR LT b
BEV3H 5 DO THAL THRL W E DKIFIZEDS W T,
VR CHA, BWiEITo 720 ZORE, LAWK B

HoowWAZHEL, SRR EZ 8 L TRk %
Fpl9hrZ L& Lz, 7 RHEMMIL R LIRA L T

TR O A R — A BT 5 72Dk 35 2
e L7
AR G5 T URAEREIIME 145 2 1)

BRI A — K B 0 BRI 2 Wis L 7.
TR EE 1 2 2505 L7oo Z Ok, ML T b B3
MREOHEBELITV, FEHmMMKAEIIT v 7 2R
T4 7L, BRSNS F TN & TV 2 808
*lﬁ’]‘ﬂ@iflbﬁﬁ* 5, MEHEHTI A HNELT,
X —F = — TN #ES | Z B L7z Kk
DT D DDA AR T E T ok, B
W, HEEEMFIICET L, #ENITITEaeE
i L 72 R THG | 24T L7z,
11. JAERER

KT |# TR OB LD, over jet 1 3.9 mm,
over bite 1Z 3.6 mm TH -7z, F 72 EFHOD basal arch
width 1%, 451 mm, T %A1 360mm TK & %2 %&b
Fh o7z BNEHHEEET v 7 ZAMBEEESI LY,
skeletal pattern T (& 7K *F ¥y 12 i facial angle 80.0°,
SNB 75.9° T, facial angle, SNB & & 2° 841 L T\ 72,
SNA X 769° TEALN d o722 &2 5, ANB I
30° 25 1.0° 12k A L7z WEMIZIE FMA & 296°
EbF R4 L, gonial angle 13 122.6° T, 32° B4
ML Cw7z, Denture pattern Ti%, Ul to SN plane
109.2°, IMPA 91.8° &%), WgkE b+ L L EF
FHHT R O AN OER2FED BTz,
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1. BEAHICOVT

WRHE LRI B W T, AAWOYHE, JEkko
HIWHE, 8T HBREBOBOZRICERON S Z &
BE e L72h o TOREMOHE T HiGHIcB T 5 12
HRAR R S O 1E 9 )7 $ 113 K s o JLAR AL, 5 5 1)
BETEBE & O =T 2R E R E ERE L C, FRICX
LR, |, RRBIGEENE Bk L L
b b,

FEBI 1 TIE, K & 0 b AL D AR L
TWize 3 7<% X MEETIEWHETIE 2 h o 7225,
CBCT T3l g5 o B A3 O 4 I 89 0 $HRICTE
CEM L TWwWa 2 EDMER SN, MY ORMRIEK
REITIIAEAQ 10 e & 11 %, i BRI AR 8 iRl 4
LR, IR B AR SE R 3 X OV R 2l X
Twzzehnd, HARBHIEHEECTH 2 & Hk L
TR, 3 %21T- 72,

RER] 2 TUE, KIS X 2 JI80 O BRI A R &
N7z TOF F TIEE SITHRRBINAEST L)
WA RE L 2 B WBEMED D V), ZoHAE, 1
BREFIC BT LM, TN K &
5T EbFEZ 5N, Llto A-pogld 35mm T, [IE
DEIEEIIRD SN Doz, HIWERIIBNT
R COWRBEERIT) TR HEL LT, Ml
YIROBRAEZ X B 7250, LR OHBET %217 720

JEFI 3 TlE, LEREORIDS, LEIH, M)
WORMOBIHELTEY, 0T FHHIETT
BE, R SR 7 B T REMEDNE 2 S
720 F7MGIRANO KB OFAATR  FBd SN, Kl
& & BT s O BRI ASE 2 A W REMEE S h
22 s, RENCHBE21T- 72
2. BIEIE ICEARIRIL A U #=ERIIC DLW T

BAR U7z R AYE R & 7 o TRV BRI SRR
DL TV BREFDBERICOVWTIE, £ oMbk
ENTWD o WA G2 S 7 BRI A A U 72
BB WT, WP E R L, Y2 s
CHERI L, BISIEEERIC R & ], Wi S Y R,
Kk LR D B B AR LT 123 R TUS BRAR I 234
CCWERIT, Mgzt L, i Lmhy)
BB~ LT 7 K 2 HR5) X720 Y i
BARKBRIC X0, SARIRIL ST 7 Wt 0 v by i % 2
L., AR LT K2 LT, s
7260 R EHE SR TWS, —F T LR
W& D, HEIh, I OB R AR SR S h
TREBIT, U2 R LT, BICREL T 25 ”
bMEINRTWE, BES Y b EEIMRAEICE -

EFORRR OB, #5 R 115

THYIEE, BIEIBRICEE L BRI 2 520 7B 3B
W, BRI 2GR 2z b, L) e I PRAE L T,
HRR G 2 AR DB IZHEGI L, #jlisEze LTw
%o WY, MY & ORRE ORI D 5 LK
ROBIS & 5 00E, ML ) HIErkEDZEIK &
Vo B AR 2 RO 7RERI T L, B ORED
WEETH o2 VI WMEVDH D LD, FHIELTH
WA RET HBEO.LHNAER, BREOMREE 2
5L, LEHATHROREIWIIRET, RAKWORLE % E
BIRETHDEEbNL, JEB 2 T, EFEFEHA
B D BRIREASHE L v B LS ARG B 0 55 L T 0 B S5
s SMRELIZ 2T T, IRHFPIC D 72 B AR AT
DHNz, L Lo I, WA, BiRFoi
FAEIRASFED BT, BRI O AR NI 0 HEA T
WFIREEC, OATEIIR D IEH TH o2 L bR
HFToHIre Lz, ZOBROBEBIZBWTHIRLTN
EERIERIZFRD SNy, 418, BPICE > TR
WEBRZL T LERHL 0L EbN S,
3. E5[LAEDEMREMEICOVNT

RSB ORE, FI AT A1, wlE 5T
I, SRR, A5 IR O IR SEAA: U 2 W REMEDS
BshTwa ™, JER 1 T, #EFILAKE M
B35S T G TR, IREMISEL Tkl
B3, BN o 2 & T 5 &, BN 0B, 5
RO DR SNz JER 2 TH, FHILAKH
R B H D, ZIHE) RO
DAERD STz JEBI 3 TIXFES| L7220 K B
BEMEMEZRZLTBY, FUHE) RN OB
ARDHNTz, TS EKBHIE, 6 THIRRICBY
LGRS EEE L2 20 bhb 2 L
5, MR KB OB EFED | OWmEBR IS M 72 - T,
LB 2 A TRt & B, PRER SRS E
LTBLIEPUEEEZ LN,
4. CBCT Z W20 D1 T

HARBE DOFEFT NI DWW T ORIEE W 2 £ T 5 12T,
INFETEIN I XHBMEEFH, +7V—H X
WMEE, 77V X MEREZ Wz kT TOm%
ZWAITHONTE 720 LA L RITT TOWIRBW Tl,
BRSO E R, B & = KoCof & AR 2SIEIR C
Eh\v, WAEDCBCT DERICLY, =KL TOR
M2 BIRBMI ST RIS e o 722 &, $FRLZ 3%
BITdH, CBCT #¥e LT, SENTOMEKE DM
R ORI, BEAEH & o =TI E BFR 2 KA L 72
ZORE, MR OZW, F7|OHEEHH OV ED7:
WIZ1E, CBCT Difg2 545N 5 EHid D TH
MTHo7.

—7J5, CBCT 2 X A ¥ 1d, Multi-Detector Comput-



ES

116 gl

erized Tomography (MDCT) 12X A & gL T
BEWERR R XA A, RIS HET (Field of view,
FOV) T, X ) EMBBEOWBEEZHRETLHHRETD
CBCT #xw i, @& % #ig 35 MDCT X 1 & Bl
BOREL b ENHHEENDY, T2, CTHHIC
LWL > THRODPABEIZ, 32% 8N Tw»
LR H B LI WL bH Y, CTHHICL D
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