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Accuracy and application range of a splint integrated with a reference array and
registration fiducial markers for mandibular navigation surgery in artificial
skulls
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Open- and closed-position splints were manufactured using five artificial
skulls. The splints were set on each skull, and computed tomography (CT) scans were acquired. Using
the Digital Imaging and Communication in Medicine data, CT-based planning involved the registration
and numbering of the position of accuracy evaluation markers and registration fiducial markers. The
planning data were then transferred to the Kick navigation system to evaluate the registration
accuracy of the splint. The overall mean target registration errors (TREs) on the mandible of the
open- and closed-position splints were 0.76 + 0.35 and 0.75 £+ 0.26 mm, respectively. The mean TRES

of the operative and non- operative sides were 0.69 + 0.22 and 0.87 = 0.28 mm, respectively (p <
0.001). Mandibular navigation using a custom-made splint has high accuracy within the range of the
entire semi-lateral mandible on the operative side.



¥ X C—19,. F—19—1, Z—19 (i38)

1. BFFEBRAG SR D 5

FET = a VAT DITENCHRG L7z CT FE0E =2 —@fg LIz, RA 72— (k)
FINERE OO E AW Y T A2 A LA TERRL, BEEAICE L <& Wg 3R 27 A
THhb, ZOVATLEFA LT —2 g R FTEEEEA (EICRE, HEk Lok
F) IZBWCIHERICHEREE A - Th Y | SARTIE TN, SO, SRR EMRC R A
YIT U MFRIRETIAK VG TN D, EERIZIE, ~y RV R~y REVEZNLTY 77
VAT LA (Felr—va o7y 7)) ZBFEOFBICEEL, LY A ML—vay (i
A CT F Ol & BEOEE Z —BIEL1EHK) 2179, T/ —2a v AT LDUAT 2
=y MPFRIMRICE D, U7 7 LU AT LARRA ¥ —, FiliigsEOMBEFREZTEG L, Zh
b OEIONE AL =7 —lg LICFRT 5, FEsr—va UFEificBVn T V77 LU AT
A OBEZREEB L OEMRL YA L —ya VBB CTEETHY, FEF— a3 VEEIC
RETWBE 525,

—Ji. FEB NI FEEARIE RS ET L TR, FTHICBWTHIKRETE# s
— ¥ a NEOWSLA IR ST\ D, LanL, FHITEZEEm & SHEf 2 L #itt a2 a3 572
D KEEORmWFES =2 g RN OBIGIINEEE SD, 2O XD RTEROL L bbb,
BRICHELEZY 77 LR LY A bLb—v gy —FRIXFY o (T, B2 7Y > h)
DFHEFEF—2 g VFIRA~DIEHIZOWTEHRE L7z (Yamamoto S, et al. Int J Oral
Maxillofac Surg, 2019), —{#BIZZ7Y v h&EHWZTHEFES —2 3 U FIRIC LD T e
PRIMAE R A EREICIFET D 2 &N TE, THIEMRILE KA PRAF L7z BT, R @ 23 7]
HETh-oT,

2. WIZED BHY
AAFZEIL, FTHICBW T A=y a VR @i ENRRETIT 25X 5, A7
VNEHWETHESEY — g VIERENTAZ LA EAE LS,

3. WL

SHHE A 5 HZ2HNT AR 7) o v OF e = g UREEICOWTHL NI Lz, T4
DOFML, WL VO S L <IEPARAMDE LWGEERH D, L, BAASL, ARSI
ATV R TRV 77 VU ARA Y FEHATE S LY UVEEROEMBIZAZNH D | MW
FEOFTET—va IEEBLOREEE TN ENHAL NI T 2REND -7, BARBZR 515X,
B OIS, S, TRUNE, TG TR. T, MEbEiR. TEA. ARTEHRE,
Wl A R AA L, A P HAEFEICF S — g UREEFEH O~ — A —& LTEA T mm D
Ty ZN—=F ¥ —aW ALz (LT, BEMNi~—2—), BHAAL, AR T2 TY > |
EENEIVERL, LY VEERICY 77 Lo A~—— (Hy ZR_—Fx—) ZHALTZ, —
RERIAT ) NEETIZCT 2Rfg L, #igi77 = 7MY 7 hTh 2 iPlan OMF (Brainlab
AG, Germany) #fHWT, V77 Ly A~v—h—BIOBEFI~— b —&8%Ek LTz, 207 —
H % Kick T — 33 AF7 A (Brainlab AG, Germany) IZEXV AA, FEHF— g3 R
TLERTIZ, — O~ KA TY s OREE 21T o7z, BARNZRFIEE LTk, 27~
FEHWTLYA ML= a &7 2 LKV ATY o FOFRETH S FREs (fiducial



registration errors) %R, IHIZFES —T a3 AT LD autopilot T— K& L,
KM~ —h — DAz TH D TREs (target registration errors) ZRK¥7-, AKHFZETIL,
U7 7 LY AT LA ZEAETHRDD LYy KVvERAT Y v MIENLT 5 20 & FETH,
F % FA & e L CTREN L7 (1),

4. WFFERR

BAAALE KOO DAY o s ORRONEY FREs (X, £ E400.50 = 0.22 3 LU0, 53
+ 0.2l mm THo72 , BB IOHAMND AT ) > FOEEOYEYE TREs 1%, THZFh 0. 76
+ 0.32BXTN0.75 £ 0.19 mm Thoto, HAMBIUMAMO AT Y & MIWVWTFhbE
KEZALTEY, THOFRAFINC T, HAMBIOHAMO X 7Y & MR RETH
DT R I NI, AR G LA GEFIRD ORI TREs (X, £ Ei 0. 69
+0.22 £ 0.87 = 0.28mm TH Y, Ml & /MO TREs DICHE RAEZRDTZ (p <0.001),
Fifll> TREs 139 _RTOMRTEMD TREs LV b/NSWHAIR S o7, S HIC, BIEIZEE & 5%
R 2 TR & AN A B AR 220580 bz (FZ4 p=0. 045, p=0.0081) (X12), Fff
WO BIEFHRMNCLE_REBEITHEEN BN EXRENT, R —DfmETEsr—v 3
VH AT ORI E O oS EE, AT 106.0 = 6.0° | AMIT28.3 = 8.1° Tho
Teo WA Z-DFMETET = a T A7 OHEBTITLEL THERZEZRBOTZ (p<0.001)
(3) (Yamamoto S, et al. J Oral Maxillofac Surg, Med, Pathol, 2022), 9+ _XTCDHAS
Uy MIEFEAO EFTHEEINC L0 EEESNTEY, eSS =2 a v AT ADxT T —
ZHEHITEOIRATY UM, VT 7 LU AT LA OREWEITERD Tz, A7) v M EfE
ALV Y A ML —va UEEICE LERIL 2 SR Th o7z,

AIFFROFRERDD 2 SDOBEBERFERAPHE LN, | DHIL, AR TIER L7z — (KR 7Y
FNefWasZ ik, FREMNI ORI —D—X—A LTV RA N —2 3 VEITH T EN
TE, MWEEOTNHTI S —va vy RNAligeiole, 220HIF, V7 LYV AT LA ZRATY
YRMCEET DLV Uy AT, THOFMRMUZZE L, BET HEEZRET DLERD D
ZEDRENT,

AL, HREMZRTESES — a R GAETRIE FIT-CHBIETE AN, 50 B
Efi, HRA 7T v MR, S HINE) 2BV T, A ERIRISH SN D RTREED & D



M1 RA v Z =W EEREOT BT —2 9 R
V77 LU AT LA GEERA) ZAT V> N OLT oy RAVERCEE S CWD, TH
(CHLA &7z 18 ORI~ — 7 —ZNAIZHR A v 2 — (FXRA) TRL, ThZhotes

—¥a EEATHNT 5, BITAEOA A FLEICHEA SN ERMi~— A —Z2 R LTV D
LITAHATHD,

16 - *%
[] Right
1.4 1 . Left
*

T 1.2 1 —
E
g1
4
-
S 08
[}
=

0.6 1

04

0.2 4

0
Mental Buccal Antegonial  Oblique line  Coronoid Anti-lingual  Mandibular Lateral pole of
foramen  alveolar crest notch process prominence angle the condylar
of the first process
molar

2 BAEERHE~ — — 2T 5 TREs B 5 AW R . 5 200 GEFRA)

Al TREs 13 _XTOMTEMD TREs L0 /S WHAZRH D, S 52, BEIZEE & fh2eid

D2 ETITAERE ERCHEERENRD S, % p = 0.045; =k p = 0.0081



Operative side Non-operative side

X3 ; RA v H—DJE LT —a B AT ORI & ORI O R OB

A (CFEIRAED T106.0 £ 6.0° | 2l GEFTA) T28.3 £ 8.1° Tholo, Fliciw
TERA o F =TT =2 a AT OEBITIME DR OMENZFEETHY . &SVRE
ool B2 O, . EFMTIE, RAENSUE L7220 OOREME T L7
KTHBEEZLNTZ, RA; U7 7 LUV AT LA NC; FEF = a AT, %k LYY
%



4 4 0 1

Shinsuke Yamamoto, Yoshiaki Okamura, Yui Kimoto, Toshihiko Takenobu 34

Accuracy and application range of a splint integrated with a reference array and registration 2022
fiducial markers for mandibular navigation surgery in artificial skulls

Journal of Oral and Maxillofacial Surgery, Medicine, and Pathology 724-733

DOl
10.1016/j .ajoms.2022.06.001

Shinsuke Yamamoto, Shigeo Hara, Toshihiko Takenobu 2020

A Splint-to-CT Data Registration Strategy for Maxillary Navigation Surgery 2020

Case Reports in Dentistry 17
DOI

10.1155/2020/8871148

Keigo Maeda, Shinsuke Yamamoto, Masanori Nashi, Yumika Mukainaka, Naoki Taniike, Toshihiko 32

Takenobu

Navigation surgery with an all-in-one splint for impacted tooth root removal 2020

Journal of Oral and Maxillofacial Surgery, Medicine, and Pathology 296 299
DOl

10.1016/j .ajoms.2020.04.002

Shinsuke Yamamoto, Daisuke Yamashita, Shogo Shinohara, Toshihiko Takenobu 32

Navigation-assisted transoral resection of a large maxillary odontogenic myxofibroma using 2020
rigid endoscopy

Journal of Oral and Maxillofacial Surgery, Medicine, and Pathology 493 497

DOl
10.1016/j .ajoms.2020.06.005




5 0 2

Yamamoto S, Nashi M, Maeda K, Taniike N, Takenobu T.

Application of an open position splint integrated with a reference frame and registration markers for mandibular navigation
surgery.

25th Congress of the European Association for Cranio Maxillo Facial Surgery (Virtual event), Paris, France.

2021

Yamamoto S, Nashi M, Maeda K, Taniike N, Hara S, Takenobu T.

Navigation-assisted transoral resection of a mandibular odontogenic myxoma.

ANZAOMS Hybrid Annual Scientific Meeting.

2021

65

2020

65

2020




65

2020




