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Abstract: Inferior alveolar nerve (IAN) damage, which results in paralysis of
lower lip and mental region, is a major complication of sagittal splitting
ramus osteotomy for jaw deformity. During the surgery, the exposure of
inferior alveolar bundle (IAB) is occasionally observed in the splitted ramus,
which 1s likely to be related to IAN damage. In order to explore the risk
factors of IAB exposure and IAN damage, the distances between buccal
cortex and mandibular canal on the horizontal section of ramus were
measured with CT for 36 patients with 72 sites. S-W test evaluated IAN
damage score (S-W score), was higher in the IAB exposure cases than the
without exposure cases, but thereafter the scores of both cases decreased
time dependently to the same level 12 weeks later. The distance between
buccal surface and mandibular canal (a) as well as bone marrow thickness
between buccal cortex and canal (a-c) at the mandibular angle region were
significantly smaller in the IAB exposure cases and the JAN damage cases.
However, both measurements of (a) and (a-c) were higher in the IAN damage
cases rather than in the IAB exposure cases. Hence, other risk factors than
the bony thickness were thought to be involved in IAN damage. When the
route of mandibular canal in the ramus was compared between the IAN
damage cases and the IAB exposure cases, the IAN damage cases showed a
bending route type, but not straight type, in the figure of mandibular canal.
The route of the mandibular canal suggested being a risk factor for IAN

damage.
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XFEE, 2010 41 A5 2011 4F 12 H £TO 24 A RIS, &R RFE
Fl o BB IR BT A BEANEHZ TE RS NERATZHEORZE N2, 10 fFLL Lok %
FFo 7zR— i #FIZ LV SSRO 1T & 2 NH#ZIBRFIN AT, itk 6 22H L Eofk
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MR EREHH V] &L, B EEOBRIC T AR M -~ DY BN 72
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BIEEALIL, DR meRERE s T Ol REZ2aE e hay) 19
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M EDREARBBITEE A A B OFELY B U2 0x, £ TEAd R
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7= (Fig.1),
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BRED O OEMIEHE CHERRER) OFHEA Fig. 3, Table 3 12777,
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SSRO THHMEDEWEIHE TH D FEMBRAMRESZEORELZ TE - 4
AT A ERD S-W test (2 XL V24 - F1li L 72 S-W score D -85 & & DO#ERFHIZE L
% Fig.5 1T d, FREEN O HBL 2356 L Wil & I8l 2580
b1z, EAMBIZIZ S-W score DEEZ - L7, irfg 1 8 TiE, 36
(50.0%) ZHREREENHBLL TS, RIS L, 12 #%IE 17 4
(23.6%) (2L, 24 HETIE 6 (8.3%) DEHITHFEIRE AL TV
HDHTIHo>T-, S-W score DX H [FIERICHERFACHIT L T\ (Fig.5),

4. S-W score DFRIFFHIZ AL~ EE HH O A HE & oD i~

ZERIGRD T2 lF 25 Ml (34.7%) (T o0 T SRR I SRR ] (GBI
(ZIENLE A O 5y EIES T SRR R I A2 SRS 8 HjTéfE%%) Z iR 7z (Table. 1),
T R ORI G SR HH DM O T A e FN R P B 5 I E M E R D
7, thkEEH L7 20 1l & FEER O 16 lD S-W score DfkIRFHIZE( L A HLlk L
7= (Fig.6, Table 4),

P AR EE H9 2 E B 5202 S-W score 23 <, itk O FIR B 23 8 &
WO ZEDIRS N, TR 1 IE T, e AR A R R (BB R o S-W
score D1 39 point (ZxF LT, THRMMRILEFRIEGRHEE GERIEEE) TIX
S-W score M F-#J1% 15 point TH - 72723, KEfilfkim & & $12 S-W score DD
DTz, Itk 4 B E TIXmEAER D S-W score ICAEZEEZRO D (fiitk 1
p<0.01, fiit% 2 # : p<0.01, 7% 4 M : p<0.05) HLDOD, ffi% 128 (K 3 2
A) TITAEZELZRDT, it 24 (K622 H) TITMmEEE H 6 point AT &
2o TEY, IS THEEAREH N S > THAREFIEE (LT 5 Z & 72 <
mE L Tuwie (Fig.6),
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Region F, Region A, Region M T®D, a, b, ¢ BLW ac DVHEAEFE
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BV Ta, b, ac 25, HMIITAREIZ/NS -7 (p<0.01) (Table 5), %F
IZ, Region F & Region A TDOZEMN KX <, Region A TiZ, FEZEHIAE a: 5.03mm
(2t L CEEH#f al 3.43mm, JEE M a-c: 2.59mm |ZxF L CE#EHi#fa-c: 1.14mm
Toh-o7= (Table 5),

Region F, Region A, Region M |Z5J % a, b, c D EWEEZ VT 7{k LTz
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Region A Z#% T Region M (2% %5 N MmO REE Kk L TE Y, Fig. 7(A) |

(C) ZIEITTNHEEMmEE L FMHEEOE TR L2 D2 Fig. 7, (B).

(D) L7225, (B) IEZHEE, (D) MNBEHBEZRL, Z OO HEHEE
TIXIEZHRE L 0 &M% £1T L, Region A THEMIEE B IZITHE L TV
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DY 2705 B30, B ORI A5 EIRE O f AR 2 R O 8% H o A %
EATHZ EnRETz (Table 5),
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TR R SR CnREER) & PRI R EEE GEmEE
ERE) L1247 T, Region F, RegionA, RegionM T®, a, b, ¢ BXW
a-c ZHEEL72#EH, RegionA TIE, aBLWac NWTFHbEREER (a:
4.26mm, a-c: 1.92mm) OHFMPIFAREEFLH (a: 4.68mm, a-c: 2.22mm)
L0 b HEEITNED-o7208 (p<0.05), Region F Tix, a-¢c NIEFIEERE (a-c:
1.38mm) & bk U CHEREERE (a-ct 1.68mm) THEICKE L (p<0.05), a
Eb bAEBEEITREDBRNLOOMREFERETCRKEX -7 (Table 6), Region M
TIE, WTNOFHEIC A EEITRDLd o7,

7. DA A R EE Y & T AR S R & O BAfR

TR R E & N OFHAME ORISR EZ S HIZEEMICI R 2 7201,
TR AR AN R B R A I 12 08 £ IR EEORIE 2R i (RIERE)
EIREE 12 LR IR EORTFE RO 8 R 20, FEMRREER
&l L7= (Table 7)., Region A T, 3#ED 9 b, EFHET a BLW ac 2
Rb/NE L, FERRBRER L [EERE L 2T 5 L IEMRERERED /NS )
572, Region F TlE, FEMTFEER CRGREAL KT D EAEEIZZVHOD
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HEHREERDELRDN NS hoTz, 2O ENLMEREEDREE L Region A T
D a BIW ac WIIWEEY R0 BRI 50, i 12 BUNIZEIET S
HREPEEORAEZERITHER D EOEI TIIRWI LRI,

e R R AR L TR AN R L 7B, RAFREEC 18 I 101 (55.6%)
Ehebm <, BHIEE 25 U & AR BESERE 36 (Il OFHANE A kTS5 L, a, ac
EHICHEEERED N KE D -7 (Table 8), ac MEEIAIE L, 4yEIH I 4f
RREEH L2RWIC S 2300 b PR AR R E 25RO TER N FEL, AR
BE DI AR BN IE RSO E B R & NHEE £ O RHECHERE OJE 2
DOHORIETIE A2 <MD ER L L T B et r&n7z (Fig.8),

8. M EE AR EAERI D FHHE O AT

Table 5 & Table 6 & DLLEED 6| #FHFE & FIRIEERE & O Tl Region F
ZERB T, ZDOZ EERFAT D201, Fig. 7 & FBRICHEAX 2 /ERL L 7=
(Fig.8 (A). (B). (C). (D)), FFEH#AZ=T Fig.8(A) & (B) & &Mk
D& FRREER L IEMRREER & ORI THEOETOEVRALLND, D
F U MREEN CIIIEMRREEMICIE T Region F @ a fEAKE L, THE
DETH FHEAH TR 2 [<] oFMERs 2 Linn, THEOETIVE
WA IEE ORI ET S et~ (Fig.9).

ZORE L7 ETETEMIORT 20, Region F (a) & Region A (a),
Region A (a) & Region M (a) ®Z% K%, Region A (a) OFHMETERL
72103 (Region F (a) — RegionA (a) RegionA (a). Region M (a)
- Region A (a) /RegionA (a)) ZHH L7z (Table.9), FF#IMEHFEH D
FHHEICRE D SR ER T, Region A (a) 78 Region F (a) 3 X U Region
M (a) XY HAEXA9IZ/NE <L, Region F 7>5 Region A [ZH T THMAI~[A] A
O THEOEAT, A [<J OFROAEITH SSRO i1 0 T d FlAh#e i i b
(BT DAl RetE D R ST,

)

SSROIE FHE DI E R IZ L D FHATIE, FHREIRIEH 2 W IL B R
REDFEIEDFANGIEL L TR BEMTE 2L LT, AT THRBIL
MEhTW5b, EAEF OBENEIZIA VEREAREEZ R L TR Az B e
T 5720, REEOFAMEE ZFRES 2 2 LN TE, BEAGEMOLENEN BT
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THERERIEIE N RN & STV D, —J, RIRGFRENIZ I D T sl epg i &
WOEATR E ORI FRERBICL Y T - & N A HOMREREE 2 4£ L 2 faR
AL TWD, RO TROMERFEIZONWTIE, THILOMERLZ L SN
% Anti-lingual provenance & Y % 5 CH HWICEEIZEEI Y 217 5 IVROD
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WIHUIZ LT HEIFETIZSSRO L IVROD 25D HIENF I FRRATZIEIZ

F DB E TR OO TR E > T0 D, WA H9E, SSRO LIVRO % H
W2 E RS TE N BRRTZSIE S )T D AMVEE I TR 2 LR G L, IVRO (28U D1k
B DA NI A MR EFEIR O T R E O HBIRNAEIES, RERFIETH
BHEIRRTND, LLAARG, SSRO fuffrEkiztt L CTIVRO Jaffi]23 & % v
(O DR RENE LSRR D 2 Lnh, Bl iZI3GmiLs 720, SSRO
Wz 2 PR REZEOERMENE N E VNS U R T RH - T,
T - EACE R ORI AN 2 &, BEIRRECR BN OFFAHIP 2 K E
ZEREDOEZOGRMENRD LT, BEL < ORisRIZHBW T FHICKIT 25
BEFINO TR L 2o T D, D7z, SSRO BUT itk D T H ik
[ T OMEINEHETH 5,

SSRO (28T 5 Tl E o IR B3 2 545 Tk, T8 ONLE,
TEREIOTE, BBEE, BEAITE, FINRRE, HiE, %ieE,
(C XD TRt OEER L, %< OWESI9R3H 5,

72T, Teerijoki-Oksa 5293, HEE S ANV FHEAEAE & T3 FxICUT
W RBE BT & O28% FREMRIEREED Y 27K+ & LTHEFTWD,
Yamamoto & 29(% FEEE & FEAL OB E R & O 0.8mm LL T TH S
EMNTHEAEMRMEEE LS & LTV D, Yamauchi & 204 [RIERIC FEEE
& T OB B E & O OWgHsE ODIRESPEETZ L LTV D,

—7J7, Kuroyanagi b 20/%, FHMEMPRMTEEDO Y X7 K7L LT, FH
L& THRUNE & OFREN 15mm LR ThHZ &, S oiTaBlsnsMilgh &
WAIE & ORIBRNAV & T o FEfmRe 3 i i S CaIRBEENHSTVWE LT
W5, EOMIZ, TEASEREE « 4 N T A LTI ORERERC X 5 THfg -
NI A OB E, TEEANRIRIBEOBRIC NEHALE TR Z 5 T R AR
WOEE, 7Trulr=—n—r % RN AT DERO T ol ek 4 oK
D, THEERTOEBREHBEOEDO A N T A HROHBE, TRy EIRFD~ A
U T OFMRE RO EREIC L 2 EENMREE R ERE LN
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%8, E£7o, itk 0%, TP EESINE ORI KT T RE A RR T D7
DN Z XA 5 8 &AL (Trigeminal Somatosensory Evoked Potential :
TSEP) ZHIE L7-fE R, WO 2 FIBE L 72 RE S0 & R O — @ M R E AR
HEELZG|EE T EBRTND,

SSRO T, FHABHMIEE B N & F3EIMAEE & O O e 2 03 %
7o, T OEALH D & Z TSNS TR AERRE SO R E B AR E <, Tl
MARAREREENE LTV EZ X HiLD, Yoshida H20#% TlE, firAiCT
(23T 2 NEEIRED & BN BB B o0 T K T OREBEAY . L 72 N R BREEE (51
D91% T1l2mmbL FTho7o & LTEY, Tamas9iX, W FHHE L HWCH
FIXHRIZ L0 TNHE & T EBIMUBEE & OBITHRRE 253780 B2 0 H DA
19.51%& v, FFEAERFREL O FIREMEN & 5 729D ICSSRODE TR TH D &
WELTWD, AR THRRIC, FEEEMEE SN & T3 SMUlEE & o
M OWEE OJE X 7232.0mm £ U /NS W &% O Tl mEiEE o U 2 7 53
REL D E WS FER (Table 6) 2355417z, aka-clE, Region A T b i<

(Table 3), FFAMAF DO REIOBRIC K bIEET 20BN H H 2 LRIz,

FTo, WO T AR MIE ROBEH & T AR RS & 2 FisiRET L
Too ATH OO T e R AR I A R HE A RIS LT AFE R X 2k TIZEELS, K
WMZEDREAD 1O Th D, AW TIX, FRFLERITHTH O T o AR I SRR
HOFGELAZTRH L, BHARD-r—22BWTIE, e R GEprghR) @
SIENENCAT A U 7o E 36 K ORI/ R 2 e - 2 TR OB BUE O FFAEIC &
o THEHBZMNMRBENGIR SN D70, IENE R O E A R 5 X

AT HITHIG L, T SRR e A2 s~ D 2R 7 R EERS IR & i L T D,
T T S A AR IS SR AN R 3 2 721 T~ D B 7o BEAR I I A3 5
T EMHERR S, MRRFEHRETIE, S-Wscore WA EICE < T SRR N R b
EOIER DR FRD H vz (Table 4, Fig.6), LU, k24 CTlX, gZHEE -
FEFHEE L BT S-W score D EHJ1E6 pointAditi & 72 V0, A T FlppRk
WOBHZRDTE, O TR RMEREE SR (LT 2 2 &< BiE %
WO, ZOZ L LD, RO T R AE ROBE IS, FEHRITIEINE O
T AR N R B OSER DN EH LT DIEMIK 1 TdH D25, LI T R
HREEZBDORPoT2r —ABIAEL, EHZ TEMRAMRTEED Y 2
7 LTI B IR WATREME DN B 2 BT,
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M & IEBE AL L Caca i3 % &, FEEHAE2.59mm, & HEFL.14mm &
Ta HAED J7 NN T O 43 BIRHIS T iR LA RO FR M 2 & 72 L, SRl
LD THEMRIFREENBELLCTVEEZI LD,

ZD—JT, Table.8Tli¥, aclalllB\WTHMREREROFNVEHIELY LE
WEWIFER L 720, B ORISR TR 7210 23 T A feh e o 7 B 5 O JRUA
TIERNWZ ERRE ST,

TEABC AR EIT O T R RIRE O BN A BT 5 LT, FHED
EATERTACT D72 D1ZFig.9 D) A VERRT 2 &, FREERE CIT T 3E OET
P TFHEATHICIBWTOMINZ MR L7z <) oFRERY, 20 &5 BT
E 72D EKIE, RegionF 1I0H D Z L&z b7, Region F @ a-c ZHifed
% &, FEMEREER 2.38mmiixt LT, FREERE 2.68mmé, HBENAEIC
JE2-> 7= (Table 6), %2, Region AT® a-c 1%, FEEEREER 2.22mmiZ
xt LT, MRFEERE 1.92mm & g NEN -7, a¢c 7’Region FC/E <, Region
ATHNWZ EN T OFRNZ/R BRI THD EE X 51, Region F& Region A
TOaDRIEMDFENS, TR R IR E DR AEIZEZEE L TV D ATREED RIR
S’z (Region F (a) —Region A (a) : FEENTFEERE 0.16mm < FNiE FEERE
0.76mm) (Table 9),

ZO & D 7pJE il U7 FHRE OETA Tl EREE L 5T 0, T
FRDOGRIERT 26D EEZX LM, <] OFOJEME, I 72b bR
B3 b O Region A (2 FFABYFIRF OIS DR T L3 < B 72 777358
<HPDPoTLEI ZLENREZALN, ZORZHELNTT 5720, THEDE
TaERT THEOBRZER L, SN 2 ERH D LEZ DI
7=

— AR 1L, Seddon D RIHHRAREREIZIT 5355829 (—EME)H
EMAREREE (Neurapraxia), #hZREERT (Axonotmesis), HAFREERT

(Neurotmesis)) &, FREFEOIER (RRiEE (Hyperalgesia), 71275 =
7 (Allodynia), 2T (Dysesthesia), &R (Paresthesia), %% #lk

(Hypoesthesia)) & & THEE L, RN EOREBE SN TWDNE
PFEICINIE T 2 Z ENEETH Y, MERBENEONIZGAEICITREY (B &
HIE1~2) TR ZBRGT 5 2 & THRIEZR/RIZEWVIED 2 MLENH S
L XN TV 530,31,

TR R RS OTRRIE & LT, FEpRE, BERE, MR e v 2 B
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K OFIEIEN S 5, RO O5 5 13RS 72 & O Btk %
ITORTZEENED WO FINFIE DGR & 72 27035, MfIEESR), fihisR
W oSE1E, L, BERER LUK T vy 7 SEBRICIThil TR
D, BEOMRIBEN E I I NS 0 E BN LTRRIE 2 RIS 5 44
X5, METIE, itk OIEIRD & HF2ERR L 72 RF R (Tirf27H) CHAfE
EXfRERT 5 & & bIZ, SEROTER, WA kA RSB FEI DO SW test &
TR g A (TPD) M fTLCW\W5, B - fRAICER R 2580 7o 2fF
Bl 2 RE G Y A 7 U = 7 & %72 LTrigeminal nerve neuropathy ®#2
W2 A7 E BN R LT, SEWiEE L U O - 2 o X7 Ao ik, s
o5 OMl SR AR O, BEETE R DELE, ) 7 REE ORISR R E
OFY 2 AE S B R EHE L TEX I U Bllfl (X Fa—1®
1500pg/day) OF5 & T, BEERIE L U CIRIMRIRE 2 51T L T\ %,

FERDIR RO B, BEORENFONIZ S DI L TE, S AR R
Hi T b 2 2 RAREN R FTREREEIZ X 5 SGBEfT, [REN G LN oT-3
EIISGB L AR DI F328D A MR L & / I LD Xe-SGI ZfifT LT\
Do BIEGNI LTI 208 GREEIRE), 48 (Iir#e 172> A Rl Blesng), 1208 (I
%30 H R BlEnr), 2418 (I#62> H RLBBIZERE) O & M ORI BIEIF I [F]—
MLV S-W testZ hEfT L T DOHIEEIT> TV D,

AEOFEFIZTIB T, Fig. 5 (IR L7k 912, S-W test (2 THrtk 13 T36/4

(60%) 23 HEEEEN SRR~ L 2R LT e b D0, BREFNZ I TR%
BRERIC IREE A 27~ U, 522488 T 7296l (8.3%) |2 Paresthesia X
U'Hypoesthesiaz 7% 9 f2 £ CTRIE 2RO 7 (FHEF:91.7%) , A2 K59 1,
#2147 T70.8%, Yoshida52285%, #KE 53994% & W 4L b mW R Tolm]
BERLTWD,

R ER O RIEIIZE I 5 BRAERIE, Dysesthesia 7>5 Paresthesia,
Hypoesthesia Z & CTlHFETICEET 5L Z 2 b TEY 30, SFEOFKERTH
[FERE DR & 72 £ o TREIEMR 28 L T2, R R O- ORISR
7RR & B R R EEM T AR L TV D & o 8D L [REIERIS, B ERFIT L AR
HERRO 2R (B RER) EHRBE ORI R (REER) &AL
RN — R %GR, S-W test TIXIEHR 5 OFERE 38 & 9% FM2.83 A3 il vl 52
Tholeh, filbhiztZ2DAE Y Y & LIZERER %5 Paresthesia % i
2D bDOVRRD BT, THIE, FEROME B EFKIZ, S-W test TILFFIIK
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ROHEBEEL TNDT20D, FRHHMREE DL O8%6-0ME O BIE A3 HL 72
Gl HRIAEIR & IR L &0 D R ZFRD, MREHAHE DO FREZ DWW
EDEEORIDZE, TRLLFHICEBIT DA IV ADZIRNE — 8
PRRRGRT & R 5727201, TNEHLWEREA v E—VICE S X 5k
WHTTAZEC TV D AEEMEDR OV IEEZET H L E X b,

AR EE ORI FHMIEICIE, #MERRE S LT, TPDRS-W7F X K,
A ERMRE & L CORERMA, Quantitative Sensory Testing (QST)
72 EOIRM A, TSEPZ: & OFHIRTEFHFEEMRA L E3904008 5 1), FREkE
EORRE 2 ZBIRIHET 52 5k E LTERRIZASFAHI TV D,

LU s, H—OMmAE LTI, S-W pressure anesthesiometer |33
DAFTNEG THEZIFIZBW TTFRICRANARETHY, HHMENEL T T
W fbEnTWnWbs En) SicBWTAHAHATH D, £D—F T, Visual
Analogue Scale (VAS) I THRIEIRZTEE L, REVEHRALEZR L OB
A, TSEP 72 & OKHIKEFHRENME & Vo T EBROME T EL LT
FEAT L, KV RIS PR PE SRR AL 2 408 LR FR) 2R EE OF il 2 L, #kfe
HINZIR IR ZAT O B B A 9,

HBETIE, 201144 A XY, BEORES, (KR, MfkoELe LI ALl
HEINTICHEVWHEBMZRL, HFREN THREREZ ZBNNDEED
W E AT RE 7 EEER R BEM . (Current Perception Threshold: CPT) 41).42)
ZHifT L, Trigeminal nerve neuropathy OFFfi7ZeZ2ra L TRV, 5%1%, A
FoRARIER (VAS), #IflERMAE L LT S-W test, CPT ® =F%0fH L
T SSRO 7 @ T o iR R 2 2 E EAICHH - BT 2 2 L NKETH
LEEZBNT,

EREOLX, R OB CTSEP A HIE L, SSROMEITIZ L DA kA3 A fElk D
AT RREL LB SRR R L0 AT, BoBIER, BREEROSBEMEIZAET T
el L, mEE, FREHWZEIERIZIB T, Mo 3 8
L72721F7 T H Seddon ™ 345532, Neurapraxia, Axonotmesis, Neurotmesis ™
9%, Neurapraxia & Axonotmesis OFFAREEZ 5| ZF LBk TV 5,

F7o, YRk 630L, FHEONBE EN Tld—ii Mtk OB EIR 2 F 0 5 & 1F
& EDIERI TR R E N RAEL TEBY, BRRERMEN RHIMAG L-E
FEOMIRBE S L < B8, CT7Z &% AW -FE /R & B E 72 TR E Bk
A, INEZD D OFEMANEENMLETH D Ll TV 5, #6640, ]
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DCT % T R BEBEA E & & PR~ T3 8 A LR & O OMRIEIZ LV
WERERL - FEARR - F AT OSTRIZ KA LRI R R & OB #E 2 fRET L, ik 14E0
VR IR A7 R A R CIE19%, BEARRCIE64%, AR TIE84% Th o7

EHELTWD, HBRENZIBWTY SR ECEF PRI ~ T 5058 S MIUEE o B
ac 2’1.0mmLlL FDOH DN, Region FT11Ml (15.3%), Region ATIX244
(33.3%), Region MTIE3ff] (4.2%) 288D 6L (Fig. 3), £DIFE A LT
BT T ol PR M RO & H 2380 7,

PR P% |2 T B Rl AR N T B S 5RD H L2 B DTV T, Region ATDa-c) i
WEWS AR, TR M K5 Region F~Region A~Region M|Z 7>
JC I ) FROBH L2 ETE2 2L TW DA TIE, X 0IEERTFIERE (K
(A AR IS R A LRV K O B pEIEE) 2170 Z LN EE
ThodrEBEZ LN,

HERGITlE, BEOEWIH L LD, 72913611 (50.0%) IZSSROf#
O TR R R L TR Y, iR OMIEICBIT DRI O A 7 +
—ALRKearber ML HOEEL, BEEOIY REFRERERKT X
ThoibeEx NI,

7k, BETNHEEOERE S MPREE EOFHIE & ORRGEIE, 20K D
FETOMEL2>TEY, CTORAT A AMIMEEDTZDRKE EORLLEAT
OMPRE % COFHMEEMIITRREZNET L EEZ DN TN D, NELHIT,
WLEREE R COEMIE L MPRE4 ECORBEO R Tlx, AEEZROT., £
DFEZEHDIRNT EZR L TN Ll R TWD D, AREFFEO TARMREEIZ BT,
f4415° T L7-MPRE{ TIEFHE & OFEEITRVHODFERIEL Y
DENRPHRE HH SN DD b, WA OBEMZHRLL XD
FR & DOFRZED D 72V MPRENG | T N OEIT AT 2 LEENE 2 b
oo TORICELTUIEAIZEND, 5B OBFT LTS TFETH D,

Eifsa

FRaKb DA, AFRICEERZ OIS, ZHAxESE Lok
AR F B HEE 72 & NIRRT B8 B ORI L X D LA L R &
R
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Table 1 Contents of cases.

TAN damage
No. of No. of Male / Mean
cases N_O- of S-W IAB Female age
(No. of sides HCOTE exposure (y)
sides) (%) (%)
SSRO 6 7 7.5 1 412 25.2
(12) (19.4%) (8.3%)
LeFort I 30 29 15.2 24 7/23 22:.3
+SSRO (60) (48.3%) (40.0%)
Total 36 36 14.1 25 11 /25 24.8
(72) (50.0%) (34.7%)

TAN: inferior alveolar nerve, IAB: inferior alveolar bundle, SSRO: sagittal splitting ramus

osteotomy, Le Fort I Le Fort I osteotomy.

22



Table 2 Evaluation for IAN damage with S-W test.

Criteria for TAN damage with S-W test

Filament marking (FM) Evaluation Score
Non sensation with Anesthesia 36
FM6.65
Sensation with FM6.65 Severe hypoesthesia 12
Sensation with FM4.31 Moderate hypoesthesia 6
Sensation with FM2.83 Normal sensation 0
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Table 3 Measured values each mandibular in three sections.

Mean+SD a: Bucco-canal b: Ramus ¢ Buccal a-c' Bone
(mm) thickness cortex marrow
Region F 4.661+1.48 9.071+1.56 2.111+0.43 » 2.541+1.40
Region A 4.66+1.7 a 10.15i2.01;|i|**2.4210.52ﬂ** 2.07% 1.58;|;|-*
Region M 6.04+1.5311 12.18+1.8110 2.45+0.48— 3.61+1.54
p<0.05*(Student ¢-test)
p<0.01**
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Table 4 Comparison of S-W test score between the cases with/ without IAB

exposure.
Without TAB exposure With IAB exposure
Duration 1W 2W AW 12W 24W Duration 1W 2W AW 12W 24W
5-W 14.70  13.20 7.80 5.40 2.70 5-W 39.33  25.67 13.67 6.00 2.67
score + + + + + score 4 + + + +
mean 944 769 814 728 659 (mean 3596 1226 11.80 800  6.59
i o .14 00 -] = s ks i‘ v L0 = & . s s
SD) SD)
[ | |
I X3
v
] p<0.05*(Student # -test)
p<0.01%*
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Table 5 Comparison of mandibular thickness between the cases with and

without IAB exposure.

Measurement IAB Region F Region A Region M
(mm) exposure
no 5.16+1.35 1.66+1.72 6.04+1.53
. :I** :I** :I-k*
a‘ Bucco-canal ves 3.37+1.26 3.43+1.32 5.36+1.63
no 9.49+1.53 10.70+1.96 12.82+1.60
. : :I** ke :I**
b: Ramus thickness yes 8.32+1.32 9.20+1.75 11.08+1.50
e 2.1240.42 2.48+0.51 2.4940.50
¢t Buccal cortex yes 2.1140.46 2.3240.52 2.37+0.43
no 3.03+1.25 ] 2.59+1.52 :| 3.95+1.56 :l
. *+* *% *%
a-c: Bone marrow ves 1.67+1.22 1.14+1.23 3.00+1.31
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Table 6 Comparison of mandibular thickness between the cases with/

without IAN damage.

measurement IAN Region F Region A Region M
(mm) damage*
No 4.51+1.15 4.6811.60] 6.22+1.95
. *®
a* Bucco-canal Yes 4.80+1.70 4.26+1.74 5.87+1.26
No 8.84+1.21 9.29+2.03 12.39+1.36
b Ramus thickness Yes 9.98+1.79 10.40+1.96 12.00+2.13
No 2.12+0.49 2.50+0.58 2.61+0.46
¢t Buccal cortex Yes 2.1140.37 2.87+0.51 2.31+0.46
No 2.38+1.18 9.92+1.48 3.65+1.42
" * *
a-c: Bone marrow Yes 2.68+1.56 :| 1.92+1.66 :| 3.57+1.65

#IAN damage is defined as more than 6 points of S-W score at 1 week after surgery
p<0.05* (Student £ -test)

27



Table 7 Mandibular thickness measurements of the cases with IAN damage

versus with TAN damage persisting for more than 12 weeks.

IAN damage(+)

Recovered Persisting
IAN damage(-) within 12W more than 12W Total

No. of side 37 17 18 72
(%) (51.4%) (23.6%) (25.0%) (100%)

No. of side 8 7 10 25
[AN exposure (21.6%) (41.2%) (55.6%) (34.7%)

(%)

a: Bucco-canal Region F 4.561x1.156 5.00+1.86 4.58+1.48 4.661+1.48
distance Region A 4.681+1.60 4.84+1.86 * 3.74+1.48 * 4.66+1.72
(mm) Region M 6.221+1.95 5.90+1.83 5.85+£1.38 6.04+1.53
a-¢: Bone marrow  Region F 2.381+1.18 2.84+1.77 2.49+1.28 2.54+1.40
thickness Region A 2.221+1.48 2.29+1.80 * 1.65+1.92 * 2.07£1.58
(mm) Region M 3.66+1.42 3.561+1.91 3.5684+1.29 3.611+1.54

p<0.05**(Student ¢-test)
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Table 8 Comparison of mandibular thickness measurement between IAB

exposure and IAN damage.

Region F Region A
IAB IAN IAB IAN
exposure(+) vs damage(+)  exposure(+) vs damage(+)
a' Bucco-canal 3.78<4.80 3.43 < 4.26
distance L L
(mm)
a-c: Bone marrow 1.67<2.68 1.14<1.92
thickness L L
(mm) * *

p<0.05* (Student #-test)
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Table 9 Decreasing rate of bucco-canal distance from Region F to Region A,

from Region A to Region M

Region F F(a)- A(a)  RegionA  M(a) -Aa) Region
(a) / (a) / M
Ala) M(a) (a)
IAN 3.85 3.33 5.31
IAB damage(+) +1.28 0.135 +1.24 0.373 +1.2%
Exposure(+) n=29 —| -
(mm) IAN 3.62 | ses 5.48
n=47 damage(*) +1.21 -0.002 +1.46 0.328 +1.57
n=18
IAN 5.87 5.49 6.54
IAB damage(+) +1.52 0.065 +1.58 0.191 +1.76
Exposure(-) n=8 _I - _I -
(mm) TAN 4.7 | 4 6.36
n=25 damage()  +0.98 -0.006 +1.64 0.255 +1.28
n=17
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Fig.1 The area evaluated for mental nerve sensory dysfunction.
d: vermillion of lower lip, e: upper half of mental region, f: lower half of

mental region.
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Fig.2 Measurement of mandible on 3-dimensional CT images

(A) The lateral chepharogram showing the cross sections measured on
reconstructed CT. O Region F: section passing the mandibular foramen, @
Region A: section passing mandibular angle, 3 Region M: section passing
distal region of lower 2rd molar.

(B) Reconstructed CT section used for liner measurement. a: distance
between buccal surface of mandible and mandibular canal (mm), b :
bucco-lingual thickness of the ramus (mm), c: thickness of the buccal cortex
of the mandible (mm), a-c: thickness of the bone marrow between the inner

surface of cortex and mandibular canal (mm).
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Fig.3 Measurement result of four liner distances in three cross section of

mandible.
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20 4

w . JA L T Es ZE AN NN
= * IR I A = o g% ot
£ T hpat Ty - =T L
.E b g Lo RS = A LT EE
2 10 =11 * 5 2 o
. e * R -
g % E - L 3 T
o 2]
=
£S5 ER
% g
& r=0.607** B r=0.092
£ i

0 2 4 6 8 10 12 0 2 4 6 8 10 12
a: Bucco-canal distance (mm) a’ Bueeo-canal distance (mm)

8
E 7 i ‘//, -
€ o PR
£ 222
s ok

4 - PP S
: N
58 =DEZe
E o

2 Y a
g /.d’ ¥
M A : o r=0.9564%F v 0451 <0T
2] - T
L Lk " 07=r

0 2 4 6 8 10 12

a’ Bucco-canal distance (mm)

Fig.4 Relationship between bucco-canal distance (a) and other measurement
(b, c, a-c) in three cross section.

(A) Distribution of four measurements at Region F.

(B) Distribution of four measurements at Region A.

(C) Distribution of four measurements at Region M.
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Fig.5 Changes with time in numbers of affect side with IAN damage and
their S-W score.
TAN damage is defined as more than 6 points with S-W test at 1 week after

surgery.
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Fig.6 Comparison of S-W score change with time between the cases with or

without IAB (Inferior Alveolar Bundle) exposure.
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Fig.7 Location of the mandibular canal in the ramus referring to IAB
exposure.

The line graphs show the mean linear distances in each cross-section in the
IAB non-exposure cases (A) and the IAB exposure cases (C). Accordingly to
(A) and (C), the location of mandibular canal (large gray line) is illustrated in

(B) for without exposure and (D) for with exposure .
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Fig.8 Location of the mandibular canal in the ramus referring to IAB

exposure / IAN damage.
The line graphs show the mean linear distances in each cross-section with

/without IAB exposure and with/without IAN damage cases.

(A) Exposure(-) / Damage(-), (B) Exposure(-) / Damage(+), (C) Exposure(+) /
Damage(-), (D)Exposure(+) / Damage(+).
--- : Buccal-lingual with of ramus (b).

— Distance from outer surface of buccal cortex to lateral side of

mandibular canal (a).
""" : Distance from outer surface of buccal cortex to inner surface of buccal

cortex (c).
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Fig.9 Location of the mandibular canal in the ramus referring to IAN
damage.

The line graphs show the mean liner distances in each cross-section in cases
without JAN damage (A) and cases with IAN damage (C). Accordingly to
(A) and (C), the location of mandibular canal (large gray line) is illustrated in
(B) for the cases without IAN damage and (D) for the cases with IAN

damage.
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