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Abstract

An exhaustive revision of the studies regarding peripheral nerve invasion by

malignant tumors was done.

The physio-anatomically specialized structure of the peripheral nerves with highly
developed diffusion barrier system, dependent upon the perineurium and the endoneural

blood vessels, is a very important pathway for tumor invasion and growth.

The

peripheral nerves contribute to the local invasion of the tumors and also to the spread
of the tumors to the distant locations, such as the central nervous system.
Additionally, the analysis of 103 autopsy cases of head and neck tumors regarding

peripheral nerve invasion was done.
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3. EhshEE (Fig. 1)

Part of a cross section of a sciatic nerve
The nerve fasci-

Fig. 1

from a voung adult rat.
culus with an endoneurium (EN) is en-
veloped by a perineurium (PE) composed
of several, concentric laminae of flattened
perineural cells. Collagen fibrils are present
between the perineural lamellae.  The
perineurium is surrounded by a dense

collagenous epineurium (EP). *3,000.
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Fig.2 Perineural lamellae with many pinocyto-
tic vesicles showing an intense ATP-ase
activity. A peripheral nerve in the med-
iastinum of a young adult rat. mATP-ase,

X 45,000.

AR IR A AT B A T b R oo —ER i
TRIGAEL L & 2 & d, 27 )W A WEEGHLEL i &
baZEYL Hv, MEE LRI X2 ) R i< B
MAEASAT 5, ek EEO AL T o 7 —4
CHEMGTH B, MR LRI BRI TH D L
Z6NTwaE?,

B. Diffusion barrier & L T HiRfE 1o

BRIz b~z & 9 ISP R Tl b v e 2 & R
WEETIC & 5 T diffusion barrier & L To#hg4 5L
TWbIETHd, ZOREIM2DWEERTHE
BIICHED o H LTV B A%, RUEEHUHE SIS [ o LR
icfrE SN LW MEEERIC 2 EE L &
e, ST EETLAEGE L v, F 2 HENEA
|2 AL 72 horseradish peroxidase 7 & |3 fek [ 5
ol L TR Bl B 2 2 AT E v, BB R
RN A p n LR BE O B M MR 2§l » Tvw b =
Lhah b,

MR BRI 2 W Tl OEML TR - T
WA AY, AR B A S M IS L 75
B EHEIC L > TH R T - Twd, e GlmlL
v ok LT, trypan blue, Evans blue, Congo
red, methyl blue, sodium fluorescein, India ink,
ferritin, fluorochrome - labeled serum proteins,
horseradish peroxidase, cytochrome C, myelopero-
xidase 2o EA'HIF L LD, WD TRETRZ AT 6008 L7
230ELT, by ) 24, ks A, HEs
N3 v7 2., choline chloride, glucose 7 & £ L @



4 e B

Fig.3 Part of a longitudinal section of a sciatic

nerve from a young adult rat. A fluores-
cent tracer, Adriacin (ADR) injected around
the nerve approximately 15 minutes before,
spreads to the epineurium and perineurium,
but its diffusion into the endoneurium (EN)

does not occur. x150.
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Fig.4 Part of a longitudinal section of a sciatic
The fluo-
rescent tracer, ADR spreads into the en-
doneurium (EN) showing a band-like appea-
rance paralled to the longitudinal axis of
* 150

nerve crushed 24 hours before.

the nerve.
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Fig.5 Part of a cross section of a sciatic nerve
from a young adult rat. An arteriole (A)
entering the endoneurium (EN) is wrapped

EP: Ep-

ineurium. PE: Perineurium. x1,800.

in a perineural sheath (arrows).
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Fig.6 An endoneural blood capillary (CAP) of a
sciatic nerve from a voung adult rat. Non-
fenestrated endothelial
capillary lumen. X7,000.
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Table 1 : Tissue Concentration of Adriacin (ADR) after A Single Intraperitoneal Injection.
—— Young Adult F344 Rats —

Brain

Sciatic nerve
Lung

Liver

Kidney

Skeletal muscle (thigh)

0.0 ng/g
0.24

28.34

10.45

22.04
2.86

Ten female rats were treated with 16 mg/kg i. p. four hours before.

(Assaied by Sekine HPLC method.)
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Fig.7 Peripheral nerve invasion by a squamous
cell carcinoma of the tongue. N : Nerve
fasciculus. Arrows: Carcinoma. 82-year-

old female, Azan-Mallory, x300.

Lo ca

Fig. 8

Peripheral nerve invasion by an adenocar-
cinoma of the common hepatic duct. N :
Nerve fasciculus. Arrows : Carcinoma.
65-year-old female, H.E., X150.

cystic carcinoma of the floor of mounth.

N : Nerve fasciculus.
65-year-old male, H. E,,
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TIE RSN RGN 20 =2 — o v —
ETERE S L AT AL E LA = —
B =L A LT WA, THbiZ2WTitL
(BB DB LOFRE Tl e Voo TGl 22050 %
ZHLTIAL Vv,

Arrows : Carcinoma.
X 220.
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i, MEEOEATICH - 22, SEPE A B Al
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HARORERE 2K 5 2 & & I3FNCHEESHRY
HBEIB->THEBTAZETHS, 0T IZMICH
FHEPRE TR Y RIEMBELRL T2 &
M S Y, BEMUS E BTN ERE L LS
5, BIZITHILBUC BRI L Tv 2 B LR RS
DFBMEBN E, RKIEHRERBOFRIIMOLE |
FCHEBELEREICE N T B 230
KRIEHRRBYEI LT viEE e L Tidkicik~x
7ZBILAIR O A, FRSASROOR SE RS0, 0
BRAED, FUEE'Y, BEEAERCRRMEZ 9% L hes b L
CRFEINT B, AERY, B/, FEEHS,
RS, BIEAESY, KEROMRESY, BMmmeY) >
SIS o T L HIENALNS, ZDEIICIZLEAY
DBAERGI TRIGHERBH A LN B DT, KEHE
28812 Jentzer (1930)*E 9 L IcEEIENKR
BBRETHL LEBLTLARVWEI THS,

B. BEMUEOREHRBBZ DWW THBFANFR
RIERBCMAT 2 &, RIS IR
ARRKICHER LR BHA THHREFL T 300
TLYRBEENL, TNk I LBRUIHOWTIE, 1904
£ Ernst"A S EEEIC) o O FEEBEL, =
DY FRIZBHIRAL TR LD LB/, £
NELREHHELU E L AR > B oEEI—EED
REFFIBL SNTRLEY, —HTI, BEAERENE
HENEAEE LR ICHLMMIINTRTW DT,
[HEREY) > FRAERARENLNTHS ], [#
BRABMOHEIZ) F LI R 5 L OOBEERICIE
)3 THD), [HERRIZ) T EIZRY B¢
HMERROBMENICBFTNY Vo EHIEETE] &
LERERYEN T E I THB, LELESL, Ki
HRRBOBE LB T LR > - g I3RS THi
ML AN LWL EDOFHLIGHI T )39,
HERE) LB LBHEN) 2K L OYAIIERD T
PUCDTI> L WHh L YOBmBHEN T, Tk
9 iR T Larson 5Dk (1966)°®13 @ H %£5]
Wiz, HidHi2NEBRER, L, HERARICEFD
i, MBERMICHFETIHERRLA
AN L 3F LT B0 ¢, TR L
BB ~FLi3EZoNGWELT, BEFEY
HFOFERBEVCHABRERSEL LN TS
Tho 1z N7,

it

DENBLBMB*8FE 2T, /LI tofbE
URRENER L 72 ) > 2 MO REFHERBIZ OV T
TBHFREL L, FTHRERESOTIN—TOHARIZ
bt EEBOF N2 AV TREEIC S 5K
FERC BN L 22 8ic v TIEE L 2805, R
BEPIZ A L 7o 4000 13 Sods R 55 2 R B AR Rt R 4R
P24 & S ICHAL, HSWIicIZMARRICHER
FRVBUOE TICRETA AL 2WMoMIc L, 372
HERRIE) T L IR ZEEEMTH Y, #HER
PR NERAIC B A ) > B NFEIRBH D Z ¢
NTEhh-1:,

KV THEH 5,0V 1 propyInitrosourea (PNU) ¢4£
BREJICEERLIY o2 T o P oBBRICESRL, V)
v oo E N IWRRE O K (Fig. 10) 28
M REL 72, FEERCERY > BB % 6§
ML, IhEBNT v P OREHBRICHEABHREL 21,
BEMBENELEZMHYIZBMEL 297%, Thuzk 3
L, R ERAGLZY o BEMRI MR AT
3k, HHSEICBh - A B E o R HRR AR O TR
TR L ARG NEARE#- T, BIG
DFHRMBICRAL 22, ARO[ IRMBICREAL
7o) »oGEMiRI A s R R LTl ( Fig. 11),
bt FoEEBICEWTA LN L ERICHERBRANZ
B koML 2, BERARIERIR FRoBiE s
BAR ORI >~ - RERRIORFIZ (4 ) BIRIERE
XL VIERL THEMEBICH - TENHEL#
FLTWB L) THolz, TDBIZY > SEEHIIT R
BRBEMCRIFE N M0 A LN (Fig.12), =
N = L2 #RER o diffusion barrier & L € D#kERYy
MmzEET 2 L TRICHRKRIRCITRTH - 12, F172,
13 LH MRG0 R CRAL 721 > o
MEAREIE R H TR OB & ENEA~N L &
AL7 (Fig. 13),

HEERRE 0 L THEBEMNIRA~EA T 5 I3
Bz ki, HEr—ENIEMHICE > THEFBICE
MLULZBRERFHRKICIYEZ N T35, ZHohER
B BRI RN L FI4 2 %> Tw
2L£9TH5H, ALY o3z o mEREORESE
BRI - TREEPIBINA~BEA T A MlH B & /s,
MMM Y > iRARE T 5B A TIT G AR
OERAREFIR SScrr b THIBEN TV S,
—RBmEE AR L Ty 2w BIRER T L F&E
DA ATP - ase iFHEENME L EH»BESINS,
R S NBUI I L ifME % R L T/ (Fig. 13 ),
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Fig. 10 A peripheral nerve in the mediastinum of
a F344 young adult rat treated with pro-

pylnitrosourea (PNU). The epineurium
(arrows) is significantly infiltrated and
destructed by the PNU-induced thymic
Toluidineblue, 250,

lymphoma.

ﬁ,<) / Jel

Lymphoma cells in the perineurium (PE)

Fig. 12
of a peripheral nerve in the mediastinum.
An extensive proliferation of lymphoma
cells in seen is the perineurium, without
endoneural permeation. A F344 rat with a
PNU-induced thymic lymphoma. 1,200,

A kT FEE B e diffusion barrier & L T O EEfE
AY, RN AR oo Wit & s L 72 2 & & ek
LTwa L iicBbins®™,

FEEN I O BERE D LR & L Tk o Hifgenid e
(2 MEEA BN O U BRI TCHED % 2 B LA, il
- BN PIRETRE I 4o - 22 FER I Y o LA 003 % i

;
Lymphoma cells in the perineurium (PE)

D 6%

of a peripheral nerve in the mediastinum
of a F344 rat with a PNU-induced thymic
lymphoma. A lymphoma cell in a mitotic
phase is located between the perineural
EP : Epineurium. x6,000.

lamellae.

Lymphoma cells in the perineurium and
endoneurium. The endoneurium (EN)
shows a marked edema associated with
destructive changes of the perineural

laminae. x1,000.

DTCHEDREF & LT, AR L 08 L 2241
FEALIGHINE A & histamine <> serotonin 29 HE 3 =
EAMBHA 2 ADE WY N S OISR T RN
BRAZ B L 72 0 ) o 2 SN 2 & O & 20 o B i1 o
L TN TR e A IR 2 SE L7z & & 2T
LA nwE I TH B,
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C. KH#MEATHEIEBNER

FIEHEICRE L - BHEELH, EREZMYEL
) BENBRERL ELHRNETICH - TREE
BFaZ ti3Eich~28Y) TH o, EHKIgHEL
BerFA—Fncbiz-o TREBLTWEDONFERX
T 338904658 Nt BEMISIENREERBICEWT
RIEMREL HBELBERBL TBZ it b, FH
B REAS 2 VIBR 3 BB, HEY L) LEENRHY
REERZ2HEFBHBL Ty 231 THIRBENOFHRICK
E(MRTLITHALY,

BB YRR 2B L 2B, kosarEBL Y
Fud e H2cv, 3 B—ic RAGERERIC (3 - bt RY
FIAHFEL TR THB, KicBRIFEZLNDT—
ZHFRTLIICT YT (ADR) % ¥bisE#iid
MR & PR S L URIERRENEBN~NEHBT
Lic < v, BIRRIC %< BiiEHIb ¥ 4 & Ak R
MEBARBITLIC (WS, HEREREC L -> TEEBK
TBIC & 2 AME PR 2B BERTHZLIIWHT
2708, F RN LBICERL D ) > GEH
DF|EL H 559, T LITHRHERICEHEL 7 EE
HHMANS S > THEEENIZ( W IZ L 2BRLTWS,
BHEORERSREIC BV TLHESNESOHEIA
HThHdLBbONAMHRETY, RIFFMERIICRML
TR AR I B RIRTE L Y DHBH MR B b2
FIRERLZEH BN,

KA KA RIS PR & FIR RO 3555k
BETHBLEILNDZLTHBHS S, —nZ kit
FR % b (B UL THEBR S B X X ML RE B H
RHYBROPTIRRERTI L Y NEREE, LHHIN
TVl ETHBH, i ma-mEBEFTR m -k
BB LEBICBb- T3 LI TH 3, fit-
TR, SRAE % b 3 AR 43 L BRI
DRRAEICMT 2 B EASERREY b RE3h, Ef
KE-THRTBILHTMETHD L LELLNS,

Zofl, THREZEOFRTH B, KigHghon
FEAS B RETRICIERE TH 2 L B2, 4
RIBR TR R 2 RHREK T, Fimg
PRI B L o8 TR L L 0BITHERL TR &R
BUVWREFRBIELBTIR L VPLTHE, 20E
HE LT, RIFHEASIIBRRICEVIERENH 2
HBTHY), ZoMBICELNRL RAT LiHg
CERFRTEIICHBI L, HENELZLNDLD,
HOBHIITATH S,

S THMERH TR S CEEEE ERLES
7, HLEEHAREHORBBEI D N B2H0i12On

T £

TRE(DAMBHD B 5, THORMICHOWTITHD
HH N,

HITROER CTHPRMRES 2RI L3MTCIRY
e, PRFRESNE) Fioow Tk REFETHER
BOBYFLBRLBTHHI) EHEZDADENTTT,
PRI I AR BPIYEET 2 2 &R o oF R
RE G Y—BEB L IIR L GRIEDNDTH S, T
WHHBEBOKRSHRIIBLIICHITETHY, 1IhiC
MR BRDOFEEFTOHFTOMIE (FREL v LEBIE)
HEBIC PREHFEARET 2 20804»H 5, LrL—
BT PIRARERENEY ., KRS R
BEBAE S LBAMFIZOWTIR I N Z BRI LG
TWER L B S,

KM PR & I3 FRRI2EMIC L BRBAYIC B
LS ThH D, ~NRRABORBAFEON & G 77 4
N AR BOPRABFEANBAPIFEHRIEMETH D &
EZLNTWHREBRL ZOEKL HEENENTH S,
COZLIZHRWEMCLLTUITATHAH, Kil
FREPYIC B L 2R AR R R 2 R L TR
HBANBATIZLREFHNBELTHB™,
Kida & (1983)%Vi3 & 6 LobBiditk s L THILE L
Tz v  OFROERIFBEEL T~ F DRERHE
ICEABHIL L 25, BIIKIEHSHEBRNTREL
72, PRBBED TR - TERL 2RI HERILE
WAL THRME» S BHMICEEL, 20RETHEN
LRBELFSICEN B 2rVHLNL, FER
o T b DERFAL ¥ ORE TIIEERINRE H
T o 2o KA RIS & 3 PR ORERE R
MOTREMZABICRL L w) Z & CHEBTH »
7z, L LEERICBWTIE, RKisfEShick s
BHRRBOBEEICB W THEREIZ L, $203L
DRHEREPIC HA L 25405 A —FBI3 RAH R PTIC
BE-CRELZ2ELTYH, Ui LRomHEEE
DO BAMBSCH BNV BRRTE L 220, M
IR A ZRAL ThEMEZRLLZERER
Wi b b7z,

I CHEEE ISk PNUBRT -~ Figlg) >/ 9
nBitwRE A, ) >R OFER0.01 ml () >
s<EEAAED, #92 X10°@) 27 v F DABEEICEAR
WL, FECELROT FY TS (ADR) #HBiEE
Rz L7z, &) > %3 ADR o @V RS2 ET
B EIEHSHh ULHHEIHTEW®, BHBERHD
ICEREZ I LHL SRS MEABENICKRE
L7zat, ) o 8ifIzBHZ T % » - oR B
BEBR: HEANRRDATHHMREE L (Fig. 14, 15),

0—-64)
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Fig.14 Gross findings of the bilateral sciatic
nerves of a rat with systemic administ-
ration of ADR. In the right nerve (arrow),
2x10%cells of a PNU-induced thymic
lymphoma were transplanted 7 days
before. The left nerve is the untreated

control.

Oz T v A
Microscopic findings of the lumbar ver-
tebral canal of a rat transplanted with a
PNU-induced thymic lymphoma into the
right sciatic nerve. The rignt root gang-
lion (arrow) and the ventral ramus (smaller
arrows) of a lumbar nerve, which par-
ticipate in the right sciatic nerve, are in-

The left ones

(short arrows) are intact. H. E., x12.

Fig. 16

vaded by the lymphoma.

KA THEMIAL 28R THUMES, PRI, < LRUTFRE~
s v osEndnKAERe s e (Fig. 16 ), RO ley
McE AR, EEE, BF, B ZUEEREY) oo fE il
BHbhdroiz, l, AERTIEY o i %
KR A gL T A AR IS AL 72A%, 11~ 128
ICHFHEARMNICENEL 22, ML T4 ~5emTHh B,

-
e

.‘&% .

Microscopic findings of the right sciatic
nerve of the same rat of Fig.14. The
lymphoma grows and extends along the
nerve, especially the endoneurium and
perineurium. The epineurium is almost
intact. H.E., X5.

Fig. 17 Gross findings of the bilateral sciatic
nerves of a rat without administration
of ADR. The cells of a PNU-induced
lymphoma were transplanted into the right
sciatic nerve, 2 weeks before. Since the
lymphoma aggressively grows in and
around the right thigh (arrows), the right
sciatic nerve can not be clearly dissected.

AEBIZHBMEICENATEYD, KifMEEHN A TH
WO A 2E % 5D 2 L PR S L5 s TR
THESRLESRETLTHE L Bbhs, ADRIZAY >
AR BT T 0T, HENER ) o RERRLI,
M- FEEIM 5 L %o ADR 24T 5 Z b4 (
RAIRETE T 5 L OO RO A R IE P %5 A4
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HOTW L KICHEET S > REEIE ADRIZE- T
FHEINBEEE N L FEZ LN (Fig.17), &
EBRLRIEBRITPTH2NT, BRBZEAHTHET
ABFETHR',

U to Kida £ & U LNERH 5, KR E
B 7o BRI A ORISR TR E L, R
FREAL TEROPRABICERREZES Z LA
THEIEMNHLMIZE 720, ZTHRLNDERTHE
ENLBRIHUNOTRTHOER LIZHLPICR YT

3, —HU BRI NS & I3 BB (2RISR
mATHEF 7212 Y » - iTENTARME R T W L ER %
BTRL T 30, RIEHERHEOGA LRI RN
BHBN L EHEICRPECRFTL TV, SOE®%
T, R EREHEEH RIS EER Rk
EEERD AL NI LT L ERIGEBHE R RIMA D
BRTHBY,

FLLUERR KR TIE, RGNS EABHRL
7o BRI AR S Z BB L ORISR~ ER L
TeEEtE A, KRR DERIZ OV T LRI T,
RIEMERE TR TG LXK E (HE
LERTHEB T L) 23ERTA2THAIZ LI
BHICHETE 5, ERLITERY > TN ERSIC
EBLNTHHH) LEZ LN TV ERRHREICEL
TREISRM D % ) DL DHRIERBRSHTL L &
nHEeELH B,

V. EHRSOBEEKCOVWTORYHERDN
RIGHER BERBOREL ERBHN—DTH Y,
KIEHERER TEBRREED 185 2 23U b~
BN THHH, HBEOMEBCHEENREE L 1 BEaE
& » THRIHBRBOBEEZ NS ERYH B TH
A9,

BRI R R B E R LT W L THE
ThHY, KiHERBOTEIROBKICABLFH
V%52 T3 Lizaitoli) TH5, Byar &

T %

Mostofi (1972)%°1z & {UTRIMRBOIRBFH TH S
N72208FDAKIC DV TREBHR AR £ fER L TEMICH
BLIHR, 201756 (84%) (2 KIGHEREH A L
NEEBoTwa

HBRERNBIZ 2V TIIBEEIC & » TR 2022%h
558% 1 KA RN H Tz  DHENH 5127,
Quattlebaum (1946) &571321HNHE T AR IR BREERHS
OWTHELBE, KIEHEOREHI TR TH -
eI eFlic RO KIERERBE b 2L LTy
35, —ALICERAREEAIAR L RIGHERWE R LT
LA1DIZHLHNT B

RISLARAE P BARE R IRAE 35 & UFBEH AR ) AR BRTE B 768
T3 — RIS K RERBNEEII BV, 2 TliE
B L SUREHEIES TEEICIIHBL T 317
Iz, WMEBAKIYIBHB L ETIREHE( LD
DHEFDERTH2Hh LA L, FlfbnRnES
BRASIC N TR ARBHIBROITKHHRE LR LT
DTRLZVIEDEMLET 3,

—7%, FH¥EEM T Friedell &5 (1961)*®3 FEH
BHET LEBOERHEHC W T REIN 2B L T
RA L 2R, BEHBR 25 R fEHY BH THEE
THBERIC > Tvd e, HHIZERMLRTE
EHIT T, 19FhEFIcELe F 24— iz
B L AKEHERNOBNERY S L L IRBRL T
3, HARSL (1985)° D fHORF LERICOWTH
RFETIE, 129893060 (23%) I KIgmEREE 2
Tw3, Uknk ) 2@E2A250RY), H¥ELERSIC
DVTHLREBZERBOFAEIRRL TEAL DT L
wiJicBbna,

Eﬁ%ﬁﬂ)@&ﬁ%t- 2w Tl Neumann (1862)%'5¢
ﬁ W&Léof&ﬁLfﬂ@%%%ﬁLf@#ﬁw
Tha, BREIEBZTHEIIH-> THRBEAICERL
T 7:0%, ZRBBRICIF-> TR~ L
TWiRAFELERNO#BELH S, Willis (1973)13 55
o LR BEAELSI RIEREARL R LT

Table 2 : Autopsy Cases with Maliagnant Tumor(s) of Head and Neck

Ages 20s 30s 40s 50s 60s 70s 80s 90s Unknown Total
Male 1 2 14 18 14 17 6 1 73
Female 1 4 13 8 3 1 30

Total 1 2 15 22 27 25 9 1 1 103 cases

108 malignant tumors were found in the 103 autopsy cases.

(Saitama Cancer Center, 1976-1985)
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Table 3 : Table of Incidence of Peripheral Nerve Invasion by 108 Malignant Tumors in 103 Autopsy
Cases, Concerning The Site of Origin of The Tumors.

Number of Number of Tumors Number of Tumors with
Site of Origin Tumors with Peripheral Marked Peripheral Nerve
Nerve Invasion (%) Invasion* (%)

Epipharynx 2 2 (100 %) 2 (100%)
Mesopharynx 12 1(8.3%)
Hypopharynx 11 6 ( 55 %) 1( 9%)
Larynx 8 2(25%)
Upper esophagus 3 0
Tongue 20 11 ( 55 %) 2 (10%)
Floor of mouth 4 2(50%) 1 ( 25%)
Mandible 2 (33%) 1 (17%)
Retromolar trigone 1 1 (100 %)
Buccal mucosa 2 (50%)
Maxilla 27 8 (30 %) 5 ( 19%)
Parotid gland 3(43%) 1( 14%)
Submandibular gland 1 0
External acoustic meatus 1 0
Face (skin) 1** 0
Total 108 40 ( 37 %) 13 ( 12%)

* Main trunchi or branches of some cranial nerves, or numerous branches of peripheral nerves are

invaded.
** Malignant melanoma.

WXL T3,

HHIZ19765F H 5 19854 F TN104E/], HERILH
Aty Z =l BWURBBRIC M E N RESREEE
HN1034EH ( Table -2 ) 122\ THEB O REHER
HWOBEIZ >V ORBEMBEICREL 12, 103EHN
HWRIZB73B430B TH ), FETHEDELEHIL63 -
43X TH - 7z, 103EHI N 5 HLIFREIC Rk L 72 Bikh
HHI108BITH -7, BL, FARIRGE & THEBNIRAE S &
CHHBEIC KL e &2 N3 B > Rz
L7, BB LIz, RELSTOREBICO>WTIRE
Bl &z &) ERICBE ST LN TEY, (LR,
B RAER, FiRih EDERIBEEN TR, #-T,
HHEDORFALIGRAE N LRI, T, B
BrlEREBLL,

BFEDOHRIL Table - 3 35 L 1f Table - 4 i25RL 72,
108 BAERRIL 0 5 H406) (37%) IOV TiE i
WP RIEMERBEHBH LN, HBEANENEH» -
r iz 206116 (55%), % 7z EFRN2761h 8
B (30%) ICKRIEFREREA A SN, LIRSEMRIL 2

FlnATH -1, 2HE LICKEHBRE»END
HRCERICBESH SN, i RESBMNBE G
H—B1% %< Dty LEEFE 2 ETL T3
DILBHESICHARORKWERICRHL L 2oNn L

IThoT,

BEAE D AAEE R BN T3 S I IRAT IR 485 57 2 Bich 2 31

(100%), esEElasas<3 ik 261 (67%), TRk
AT Bk 38 (43%), MEA* 3 141 (33%) &
KADBHIRFATE & 2 5N 5 RBFIC KGR 5E
AEBAREIC A LTz At (15609 8 4, 53%), FELE
BB TA LN (88BIh32f, 36%) &N
WCHHEEII -7 (Table-4), FELEE IR
LA A30BI R 145 (47%) & AL (388156,
39%) Tid{Es L8 (2088 31, 15%) & N Kk
BREBOBEEIED - 72, BTt L Uh SRR
T LR 568206 (42.6%) (2{B51LEI20%1
Hh3F (15%) kL TH 4 2 REBSETHRCH (P<
0.025), AFLEERTIIHErE < & 22 REEE
BN RT WL I HRIBLNL,
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Table 4 : Table of Incidence of Peripheral Nerve Invasion by 108 Malignant Tumors in 103 Autopsy
Cases, Concerning The Histologic Type of The Tumors.

Number of Number of Tumors Number of Tumors with
Histologic Type Tumors with Peripheral Marked Peripheral Nerve
Nerve Invasion (%) Invasion (%)
Undifferentiated carcinoma 3 0
Poorly differentiated 20 3(15%) 1( 5%)
squamous cell carcinoma
Moderately differentiated 38 15 ( 39 %) 6 (16 %)
spuamous cell carcinoma
Well differentiated 30 14 ( 47 %) 4 (13%)
squamous cell carcinoma
Mucoepidermoid carcinoma 7 3(43%)
Adenocarcinoma 3 1(33%)
Carcinoma in pleomorphic 2 2 (100 %) 1 (50 %)
adenoma
Adenoid cystic carcinoma 2 (67 %) 1( 33%)
Malignant fibrous 1 0
histiocytoma
Malignant melanoma 1 0
Total 108 40 ( 37 %) 13 ( 12 %)

KM BRRBOL L NLEFHND S b, RGN
KA Y5, IR S I ERH08FH137) (12%)
Tholeh', THbnH) b THIMBERELERBH 4
B, pHCREE EEED 6 P & LR LA
PRV BCHEEZTRTHEHAICH -,

UL, HEENRFERET LHD L, HAHEBNEN
RGAE GEITRH) ic2wTid 1) AAOEERFS
DA B M0 L FRIEBERBHRY
RTviEsrAbn, 2) BELESITRAEIC
HL TRIEHMERABOSEEREY L nomHEnMicH
TR hrol, ILEFEERRIEHEBHRLE
LIS WwEidEZ L WEITho7z, 3) BEEE
WTIRBEMEB D L DI THEEL B L AN
HPEEICKEMRERBERLZLRTVWEITH 12,

V. 8bYL1C

U LB REHEEBICOWTL, ThET
ICXRICH L IR ENTEHB S UVEELDIT- 2
BEREREPLICBEL, INETR->TRELLAT
WHEREABD ) B oFES, BTFHMRNOR
B THRICTEI N, RIEHRABOEMEIIHE
BRTHE I Lhbh o TRz, i, KIEHRICH-

TPRHRENNEEHIERLBLII L ORENL, L
PLEABSIIZ(RINTWS, BERMLRAKOBL
BOLDRIBAFEATHS 5, B ERUICIRE AT
LT CilAYE LB 0», BBERMSE S5ici3f
BRI B - LB A THED THRAYET 5 0h
Er, MANVBFERHEANER, BANEE L LYHH
BEALRFEDATRAIN LW LIZBLITH S,

KIS AR T R BN IS diffusion
barrier & T % £ 5 Bk TI3, PiEMEL & i
BRUHMEZET S, 2oL ) UBRTHERN~NE
HEBNRA, H5VIEENL ) LRFERTHEED
M RE, EROFEEFRT S Z LiTKIEHED
barrier DIHHREBIC O LD LNLEZ LND, Mz
DFRAY AR R HEIEBIZ BT L barrier D%
{bhciEEay - FBEMNICERICE L2 Z LIZRHICHL 2
IZENTWBD o TRAORMEMERBICBEL T
LZOBAEIIIL > COREZFEDHEUEID D,

3 REMBENOBRMRE L - BEEBI i DG
WICERETHE I ey RELMBESTH 5, HBH
IBHE 2 RT I L i3 M- FERFI O BRBOMEE L
THR S NG, HHQERCERERTEHRIT
BHThHE, FHMMNCREEEFTCMIBEEZ
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LNBEFTLH L) DERES RIEMHRICH > TER
LTwaleraiabTREENSD, ZhiZBELIC
FMBEORBRBRBICI U HMBTH S, SRiltEmic
MRS R LM Z EHTHBITHLIZ LY
R NBIU L > TLRBPL T L THDHH, Thi
PRBEHEINIREMBTH S,

FREHERC B > TRMEICRE L IR H 5
BBRCHLUVCIERRZEN B L VEBI LN
ETHbH, RIEMREIIOFRLY) > IR ¢, BEY
ERRAEEERTHELERZ LI,

Pk & 5 itk NERBRE % R - Tv 3 RIEEE
A TOMBORFMRENBRFIZOWTRBAEALD
o Twievy, BILERRCEB R R ARAR 3 (TS mn Ee i KAY
MREZRT N>, BEOWBRADKRETEHN LN L
9 A HELEEBOSLE DR AR RIS FUS
Mbor TR RENIEZTHZ LT E LW
D, b ERBYHT B Z EHKRISHBRFRBOBRER
BHAFEHD N 2EZTNEI TlEH B, BEEEN
BHERELZ L THELERTH 2 BN
HE, MBHRRENHANHET, MEEMROEEY,
R A 3§ 5 RO EREWEH (Mg 75 +—
YRTIRI VT I7FR—9—) ¥, BiEMEB
KEHERBC B W T YRABELBR L L2 THH
Vo SDIHLNH DB LDRBHNOBRIEFORHARR
D1OTHHAHEED H 2258, KRFHERIC OV
TIISHOBRICE 22T uE L S v,

m

BRI EHIMERIHA £ 7 —HARRIRERS
& BRI DI, EEEEIRE, BARE
HER, MMEAXES L CLBEREEE (RE #
LEIERGKEELBREFARRE) L NkEFETH
LT —7 5 & UBUR ZRRBEBENHETE R
FBFESNLELy I —DHRFUZ DOV THIRRHEF
FERIILCELDLELNTT,

BAREEA LY, RXSHT F 2D 6T—7
ERICOWTHR L 2D ZEE LI,

MREEHIICY), BEXEEEXRNEERER
HE—#3%, IRREKRPHERE SR8 H SRR,
RER MR R ARSI BB EIRIC IR
B CHER, BHEEEEBEIELL,

RiBlcH ), BRBKEREROBRBEREN
HEBREPR LI LHBBREROHE, BB L%
Wwhttarx L,

BLTRBMOEZERLET,

X (3
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Fig.1 Invested direction of wax pattern and
measured point of cast.
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Fig.3 Relation between dimensional change of
Wio and Wic(see fig.1) of casts used
commercial cristobalite investment.
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Fig.2 Relation between dimensional change of
Wio and Wic (see fig. 1) of casts used non
expansion investment.
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Fig. 4 Relation between expansion of investments
and dimensional change of casts.
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Table1l Investments and lining methods used the investigation.
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Table2 Expansion of investments under the lining methods used the investigation.

i 5 Bfewy (%) In#kis (%) wyE (%)
7AF 2.78 1.19 3.97
7A 1.13 1.22 2.35
7KF 1.16 1.47 2.63
5AF 2.77 0.80 3.57
5A 1.02 1.15 2.17
5RF 1.07 1.44 2.51
5KF 1.04 1.14 2.18
2AF 2.93 0.38 3.31
2A 1.04 0.89 1.93
2RF 0.89 0.77 1.66
0AF 1.77 0.43 2.20
0KF 0.67 0.51 1.18
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Fig.5 Relation between flow of wax and dimen-
sional change of casts.
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Photo. 1

Fitness on mesiodistal direction of MOD
inlay made by using cristobalite invest-

ment and Kaowool

method.
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Fig.9 A figure of air vents attached at a bridge.
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Abstract

The results of a prosthetic approach to occlusal diagnosis and treatment planning
indicate that it is necessary to block the proprioceptive reflexes at the time of occlusal
examination because of latent imbalance between the mandible and neuromuscular

system.

Key words

prosthetic approach, occlusal diagnosis, proprioceptive reflex, occlusal examination,

neuromuscular system.
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Fig.7 Cecking occlusion (oral or on the articula-
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A ; Posterior reference points
B; Anterior reference point
C; Occlusal table

Fig. 12 The anterior and posterior reference
points and the horizontal reference plane
scribed on the patient’s face
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Fig. 13 Trial and error method
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Fig. 14 Split-cast methoé-
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Check bite method

Fig. 15

Pantograph method
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Sequence of Adjustments

1. Protrusive Condylar Path Adj.
2. Immediate Side Shift Adj.

3. Progressive Side Shift Adj.

4. Rear wall Adj.

5. Vertical Axis Adj.

6. Orbiting Path Adj.

7. Top wall Adj.
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RIGHT POSTERIOR
HORIZONTAL TABLE

RIGHT POSTERIOR
7 | VERTICAL TABLE

RIGHT ANTERIOR TABLE

L

5

Fig. 17 Correlation of pantographic scribings to
excursive movements
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