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Abbreviations for Figures 1 ~ 15

a: nerves to the gluteus maximus muscle

Cfp: posterior femoral cutaneous nerve

Ci: gluteal branches of the posterior femoral cutaneous nerve
e: nerves to the gluteus medius muscle

GI: gemellus inferior muscle, GS: gemellus superior muscle

i: nerves to the gluteus minimus muscle, Lig: sacrotuberous ligament
MA: gluteus maximus muscle, ME: gluteus medius muscle

MI: gluteus minimus muscle, Ni: sciatic nerve

Np: common peroneal nerve, Nt: tibial nerve

0I: obturator internus muscle, P: piriformis muscle

P1, P2, P3: the upper, middle, and lower parts of the piriformis muscle,
which are destined by perforation of the nerves in cases
QF: quadratus femoris muscle

Rp: perineal branches of the posterior femoral cutaneous nerve
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Distribution of the nerves and arteries in the subgluteal

region, with the gluteus medius muscle reflected upwards and the gluteus
maximus muscle laterally.

In this case, the piriformis muscle is divided into the upper and

large muscular and the lower and slender tendinous portion by penetration
of part of the inferior gluteal nerve.

At the cranial border, the
piriformis is also penetrated by a branch of the superior gluteal nerve,

which supplies the most dorsal part of the gluteus medius muscle.

This
case belongs to Type III with Type II under the present classfication
system.
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Fig. 2. In this case, the common nerve trunk, composed of parts of
the inferior gluteal and posterior femoral cutaneous nerves, pierces the
piriformis muscle medially to communicate with each of the nerves passing
under the muscle. This case is classified into Types IV,.
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Fig. 3. In this case, the upper half of the piriformis muscle is cut
and reflected upwards. Although this portion is pierced and supplied by
the superior gluteal nerve and it is not certain whether it belongs to the
gluteus medius or the piriformis muscle, it is considered to be a part of
the piriformis muscle in the present study. The piriformis muscle is
separated into the upper and middle muscular portions and into the lower
tendinous portion by perforation of the nerves at two points. The slender
tendon inserts into the hip bone and the gemellus superior muscle, after
passing between the inferior gluteal and posterior femoral cutaneous
nerves and then between the common peroneal and tibial nerves.

The large trunk of the inferior gluteal and common peroneal nerves
passes between the first two portions of the muscle, and the small trunk
of the same nerves passes between the second and third portions.
Subsequently, the trunks communicate with each other at the inferior
border of the piriformis. This case is classified as Type V..
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Fig. 4. 1In this case, the nerve trunk, composed of the whole of the
common peroneal nerve and of a greater part of the inferior gluteal nerve,
pierces the piriformis to divide it into two portions equally. The
inferior gluteal nerve is distributed over almost all of the gluteus
maximus muscle, after passing through the piriformis, while the rest of
this nerve, which arises from the common trunk with the posterior femoral
cutaneous nerve under the piriformis, is distributed to only the most
lower portion of the gluteus maximus.

In particular, a branch of the superior gluteal nerve pierces the
piriformis muscle medially and caudally, and it is distributed to the
dorsal portion of the gluteus medius as well as the upper half of the
piriformis superficially. This case belongs to Types Vs with Type II.
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Fig. 5. The piriformis muscle is perforated by the nerves at two

Both the common peroneal and inferior gluteal nerves pass

points.
and part of the

entirely through the piriformis cranially and laterally,
posterior femoral cutaneous nerve passes through the muscle caudally and

medially to join with the rest of this nerve running under the muscle.

This case belongs to Type VI.
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Fig. 6. In this case, the parts of the inferior gluteal and
posterior femoral cutaneous nerves and the whole of the common peroneal
nerve pass through the piriformis muscle. The lower division of the
piriformis inserts into the gemellus superior muscle, after running
between the first two nerves and between the common peroneal and tibial
nerves.

In Type VII.. the sciatic nerve is usually separated into the
common peroneal and tibial nerves on its course, while in this case, the
two nerves join with each other to form the sciatic nerve exceptionally,
as soon as the tibial nerve appears below the piriformis.
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Fig. 7. This case is Type VIII,. The common nerve trunk., composed
of the parts of the inferior gluteal, common peroneal, and posterior
femoral cutaneous nerves, perforates the middle of the piriformis muscle
to communicate with the rests of the nerves passing under the muscle. In
Types VIII and IX, the common peroneal nerve has different two routes,
passing through and under the piriformis muscle, and the routes join up
again with one another below the muscle.

A part of the inferior gluteal nerve, which passes under the
piriformis muscle, distributes almost the upper half of the gluteus
maximus muscle, another part of this nerve. which perforates the
piriformis, distributes the center of the gluteus maximus, and the third
of the nerve, which arises from the sciatic nerve directly, supplies the
most lower portion of the gluteus maximus. In this case, the branches of
the inferior gluteal nerve cross each other near the origins to take an
upside-down distribution.
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Fig. 8. One of the nerve trunks, composed of the parts of the
inferior gluteal and common peroneal nerves, pierces the piriformis
muscle cranially and laterally, and the other of them, composed of the
rests of the above-mentioned nerves and part of the posterior femoral
cutaneous nerve, pierces the muscle caudally and medially. And then, the
nerve trunks communicate with each other at the inferior border of the
muscle. The inferior gluteal and common peroneal nerves have the two
courses, perforating the piriformis muscle at different points, and the
posterior femoral cutaneous nerve has the courses passing through and
below the muscle. This case belongs to Type IX,
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DOERIEH L. COBMROTHIZE., KEMEO2RICHKL -
NIRRT OMABERE N, EFHEEERE»S. KEMHRL
WAL > THRENTW (Fig. 10).

X Btk 2KFE 2, cEBXI N, EROE@EIRMN A T B
LRBFEMBEON S L ERBEAEO—HSHEY . LRUMOEER
M EHERKBEHRRE L KEHEOR —ES#E-> T, KB TILA2ES N
FhomRewya Uz (Fig. 11). REAofERE. (LB o5 HE
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Fig. 9. 1In this case,
common peroneal and tibial nerves is showed under the lower and slender

muscle of the piriformis, which inserts into the gemellus superior muscle.

Owing to the communication, part of the tibial nerve and the whole of the
common peroneal nerve are regarded as perforating the piriformis muscle.
The inferior gluteal nerve has the two routes passing through and below

and the entire posterior femoral cutaneous nerve and a
This case 1is

the piriformis,
greater part of the tibial nerve pass under the piriformis.

classified into Type X-:.
,22__
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Fig. 10. In this case, a half of the tibial nerve passes through
the piriformis muscle, together with the inferior gluteal, common
peroneal, and posterior femoral cutaneous nerves. The lower portion of
the piriformis, which divides the tibial nerve into two parts equally, is
bordered caudally by the nerves to the obturator internus muscle. The
nerve supply to this portion is not clear. The tibial nerve has the two
routes, passing through and below the piriformis. This case belongs to

Type Xa.
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Fig. 11. The piriformis muscle is perforated by the nerves twice.
At the cranial point of the perforations, the inferior gluteal and common
peroneal nerves completely and the posterior femoral cutaneous nerve
partially pass through the piriformis, and at the caudal point, the rest
of the posterior femoral cutaneous nerve and part of the tibial nerve,
pass through it. Only the remnant of the tibial nerve passes under the
piriformis. In this case, the tibial nerve has two different routes, and
the whole of the posterior femoral cutaneous nerve perforates the muscle,
an exceptional situation.

The most caudal muscle of the piriformis, which arises medially from
the dorsal surface of the sacrospinous ligament, passes through the
tibial nerve and then runs ventral to the posterior femoral cutaneous and
common peroneal nerves, and finally inserts into the tendon of the
piriformis muscle. The nerve supply of this muscle is not clear. This
case belongs to Type Xs.
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iR, BREMROMAZE > CTRRHOFELERICARL. EXTH
CEBEEMROETEERRG TLOMBEIC X » THBICEXNE. <
DFRICIE. FRANOMRTEY SR 2H WD, BB HE DM
HE->TARLE. RAGRAZERKHeH rTEL. Zoblid. B
BFHRO2MBRRGA2+EET2HEL1HITHS. XEOBKRITME
HDTHT. X, e X, Mo 14 (0. 2%) . X2 B 24 (
0. 4%) #&»r, X:WISED5 1 4ATEREEENT. 0
LIgioFHBICBNTHOTLIZ LAl ZE&RL 2.

6. R Ll EBRABLUANAOBMBENEZES (Figs. 12~16,
Table 1)

Znic. SEOXIR, XIT B, XITIRIASE YT 3,

XIRI Tk, EB#MEoEL,IC. THRHEEO -8 20 IE2H L BHE
HROLFHBEURA LFLA®R O . BRBER M & TR I EIRE T AL
HEBLTWS,

XI, BT, TERARO—MeBAEBEHEOLE LI L2 &
D, TERMREOKRY L HEABE#RBRO—BIZ L bICRIKHAE®RL., £

TR TA2., BRBEMHEBOK NS LB HESEBL L (
Fig. 12). XI. BITid. BURAT EFL % TR O—8 & R HEE iR
DEMHBEZIE NI, TRABRLEZERBEHEREOZ BT L FNEM

WHRKA A B@ L. FCTETEMELS X DEMOE BRI A2EB
L.

XIa B, TERMECRBBEMRoLERS. BUKMH L L 3K E
HO2RBAWLEETHS (Fig. 16), XI. BITIE, TERHELR
HEHROEBSB L DICHKH LI A#EBL L, XIBo$HTE.
XL, RISESEOFEBICBNT, bTH 16 (0. 2%) #HEZREL. &Y
D3BE. FNLFOFAEBETE 1 Gl AL 2.

XIT UG, BUKE L& TR, BEFFEwHR. BRERERO3HE
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Fig. 12. In this case, the whole of the common peroneal nerve and a
greater part of the inferior gluteal nerve pass over the piriformis
muscle, together with the superior gluteal nerve, and the parts of the
inferior gluteal and posterior femoral cutaneous nerves pierce the
muscle medially. The greater part of the posterior femoral cutaneous and
the whole of the tibial nerves pass under the muscle. The inferior
gluteal artery arises from the common trunk with the superior gluteal
artery to run over the piriformis, as shown in Figs. 6 and 15. This case
belongs to Type XI..



Fig. 13. A common nerve trunk, composed of the infeior gluteal,
common peroneal, and posterior femoral cutaneous nerves, pass over the
piriformis muscle, while the rests of the above-mentioned three nerves
and the tibial nerve pass below the muscle. In this case, the dorsal
portion of the gluteus medius muscle, which is bordered by the superior
gluteal nerve and vessels cranially and by the common nerve trunk
caudally, is supplied by a branch of the superior gluteal nerve
superficially, which turns upwards ventral to the inferior gluteal nerve,
after passing below the piriformis muscle exceptionally. This case is
classified into Type XII. with Type II.



WEEBRAETB L CHEBT 25545 TH S,

XIL AT, BURAS LFLA TERMB L RFEMRO RS & B KK
MBO—HHBEY, HRHTILEBRRKEEHEDO ML EEHEDOLE
ASiEI@ L 7z (Fig. 16)

XIL B XIT. BTt BUKAN EFLA TR, BB, BRMK
HROZ—MHBLERAERL THEBT 2L, RERHTIAE2ELZENF
nowmReME L., FOB. FILx@2%KEEMRIE. TxM@
ZTBMRERBEHBRORRRBROEMARTY L, XILETIE |
Fig. 13). LKA T EE-> TREIEITL T, TEREHROBEMALZX T
LR (118 BSHELTWS. CofiTclid. FEBRHOEREIE
2B N. EEOHRIIKLEYROEEICKEC 2L, HEHESD
LUEEZMEORE.E > T, HERHOBERICERLEZ. ZOFHE
. PEHOEMMIIAH T 2HBICL > THBICIBINZZ LD
5. InNEPEEFHE AL, ZOEFIIRIKE LA EE T 26120 A
1z,

XITLR L XITRICld, TR BBFEMRIE. 2UKm L1l & BUKE
EEO2REAY. F-BERAEZEEREIT EFL. E&. TLOR4L 5 3R
#FRA L1z (Fig. 16). XII. BTk, 2K EFLOWMA &2, T B
2., REEER. BARBEMRSEE®ATERL CERBT S L. Th
W BERBHRU AR R 2S5 TEET S 2RKOMBEBESIZHPEL TH
. MEFHNLSHEL T, BEEROENFNIE. FBHBROMS *
B eSTRINE. XIS TE., TRAE. BEFEME. #AMR
FHEOSE—HroBlicnsEmE#BIE. FRH LIL2@EET 23 »
i, RIKARBITEEL T2,

XITBICld. BURAN FAL AR EE MR O 28 & T BAiE & £ K B
ROBZB - LEBRAERL TEHEBL. FUKAHORE %2 FTEER L HZX
PR MR OILFE BB EMA L. I BURE T L A& 5% KRB R & R pi
AHEB LT (Fig. 14). HBABEMHRBIZEIREICH L TEL S 3FEH
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Fig. 14. In this case, the inferior gluteal and posterior femoral
cutaneous nerves partially and the common peroneal nerve entirely pass
above the piriformis muscle, and the rest of the inferior gluteal nerve (
%)} perforates the piriformis beneath an aberrant muscle, together with
part of the posterior femoral cutaneous nerve medially. Moreover, the
rest of the posterior femoral cutaneous nerve and the whole of the tibial
nerve pass under the piriformis.

The aberrant muscle which arises from the hip bone deep to the
gluteus medius at right angles, runs straight downwards and inserts into
the piriformis and gluteus maximus muscles and the sacrotuberous ligament.
The caudal elongation of the aponeurosis (%) diffuses into the covers of
the common peroneal and tibial nerves to separate them completely.
Between the aberrant muscle and the hip bone, the nerve to the dorsal
portion of the gluteus medius muscle (#) takes the same course as the
artery. This course is considered the same as that of Type II. Although
the nerve supply of the aberrant muscle is uncertain, it accounts for an
intermediate muscle between the piriformis and the gluteus medius in this
study.

Owing to the aberrant muscle, the common nerve trunk which passes
over the piriformis migrates somewhat laterally. This case belongs to
Type XIIs with Type II.



Fig. 15. In this case, two of the nerve trunks, which are composed
of the inferior gluteal and common peroneal nerves, pass above the
piriformis muscle laterally and medially, and they communicate with each
other at the middle of the muscle. Each of them contains a part of the
superior gluteal nerve. Only a part of the posterior femoral cutaneous
nerve passes through the piriformis medially and communicates with the
rest of the same nerve passing below the piriformis.

Because the tibial nerve gives off two branches communicating with
the common peroneal nerve at the inferior border of the piriformis, the
latter nerve has two routes, passing above and below the piriformis. This
case belongs to Type XIII.
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ZFIAELTWS, COfITIE. PERHOEMHROERBICEEHHS
HIELTWS., COFEIE. PERFHSPRRGEERT 2MEMHEL S
Bl h., ARHOoXREA2E-> T. BRHOXRE. KEAHORIEDHE
B, ALEE#EICELELE. chv sRANCHMO 2 BIEL. BEES
BEKEHBEOMZTITLUT, MEBEOHBEICHEL TV, ZEEH
KON TEFLOMA., EBHEEO—Me LBREBROERESEY . &)
AR KB & PR IC. MR iIEPBmoBRRIcamL T (118,
HEERRICONWTIE. BRXEAFABEL THRWVWDT., FOFEIFRAR
HTH 20, SRIOWTE TP &3 & OMOBITIHR L TH
Di-1, COEMTIE. EEHOREROLDIC. B LA E 2
JRBEOMBOEERE. @F L LAMAERABLL, XTI BOKY
DEITIE., COLIREEHIZERI AL -0, @AHEOFHRIZCH
ETICHPIEZELTWA,  XILAZS5 1 441046 (0. 8%) .
XITM, XTI.M, XTILRY, XIT®d & 16l (0. 2% ) ICHBEL .
KTeBE, SHOFEEBETHER SINLZP> 20, BEIC LA E£iL&L
1z

XITIAE, ALK EFLORBI E ABID 2 pFrkEnFn. FTEEEL
BHEHROLE®RSEB T 2BATH 0. HEHRITRIKHEUOPR
OEITIRCAEFRLLE. BHEKHTIATE., cotER LREHEL
ER2EADOY AR £:AD - (Fig. 15). MBHHEBEFICLL2E. WA
USSR B fAR A SRBER HRRICH O MRS AE D . K8 E
BEhoEEMBRICILOIMTEEEFN TN EMBHBELE. T4
H, EEMBRIIAKHELAEBL W e BERINTE.  BAR
BEHEBEO—EHIZ. HAHORMZBEMTEET L L. BKH FLE# S
BROBDeWALL. LEE#HEBEO—HE. 2KHEALE2EBR T 2HE
BROMAhoTD L, MELEIMOMESETERL. TR 5
RIZPBRHOEMBMICAHHLEZ.  XIIIRE., 2RABHhHTH 16 (
0. 2% ) ICHEKEL 1=,



Abbreviations for Figure 16

: superior gluteal nerve

: inferior gluteal nerve

: posterior femoral cutaneous nerve

: tibial and common peroneal nerves, or sciatic nerve

= W N

Fig. 16a-d. Schematic representation showing the various relations
between the piriformis muscle and the branches of the sacral nerve
plexus. The relations are classified into Types I - XIII and their

subtypes, owing to the number, elements, courses and communications of
the nerves passing over or through the piriformis. The schema represents
the same contents as those of Table 1.

Fig. 16a: Types I - VI represent the normal situation and other cases
in which the piriformis muscle is perforated by one, two, or three nerves.



Fig. 16b: Types VII, - IXs: represent cases in which the piriformis
is perforated by three nerves, and the common peroneal nerve has two
courses in Types VIII, - IXs.



Fig. 16c: Types X: - X4 represent cases in which the piriformis is
perforated by three or four nerves, inclusive of a part of the tibial
nerve.



16d: Types XI. - XIII represent cases in which the nerves pass

Fig.
over the piriformis muscle.



Table 1. Frequencies of the types and subtypes of the relations between
the piriformis muscle and the branches of the sacral nerve plexus in 514
extremities of 257 human bodies (in three right lower extremities of males, the
nerves perforate the muscle but the details are unclear).
indicates that the nerve perforates the piriformis muscle, and two marks show

that the perforation is found in two different points.
that the nerve passes above the muscle.

the superior gluteal nerve passes below the piriformis muscle.
Although the usual course of the nerves is not presented in the table, it

can be understood which part passes below the muscle.

The mark (@)

The mark (O) indicates
The mark (%) indicates that a part of

For example, in Type III,

a part of the inferior gluteal nerve passes through the piriformis muscle, while
the rest of this nerve and other nerves pass under the muscle.

Frequencies of the types and subtypes
Perforating
nerves I |IT | 11 v v VI VII VIII X X X1 XI1 XIII
1 2112 34 12 341 2112 3)12 34|12 34 12 34 56
Part of Ngs () *x
Part of Ngi ® e o0 o 0 [ ] [ [ ] [ [ oo O O OO OO| O
” [ ] [ ] O
Whole of Ngi [ ] o 06| © o0 o 00 O o0 00 o0 (O o o0
Part of Np ( [ ] o 0 00 00 O O oo 0| O
” ( O
Whole of Np o 60  © 00 o0 o0 & O o8 OO @0 | O o Ce
Part of Cfp [ BN o 00 00 0 © 00 0 (60 00 o0 OO0 OO OO\ e
” [ J [ ] o 00
” [
¥hole of Cfp [ ]
Part of Nt o0 0o
7 1231 238 232 25816 3| 23 2|12 *1| *% %1 41 11 1%
Total
514 cases 309 (# |11 8 55 3 85 18 7 4 1 8 1
%) J[E»(]. 1) 2.1)J (1.6) (10.7) (0.6)| (16.5) (3.7) (1.4) (0.8) 0.2) (1.6) 0.2)

Ngs: superior gluteal nerve, Ngi: inferior gluteal nerve, Np: common peroneal
nerve, Cfp: posterior femoral cutaneous nerve, Nt: tibial nerve

- Type I1 was found in 16 percent of the cases observed during four years
(Table 2).
¥ ----- The types indicated by this mark were not found in the recent eight

years from 1983 to 1990; one case each was recorded prior to 1982.

,36 J—



Table 2. Appearances of Type II among the various types of the present
classification. Type II was found in 40 (16.1%) of 249 cases observed
during four years. An exceptional case, in which a part of the superior
gluteal nerve passed below the piriformis muscle, was counted in Type II.

Frequencies of the types
I 111 v v VI VII VIII IX X XI XII XIII
Total
249 cases 155 4 2 31 2 40 4 4 2 - 5 —
Type 11
40 cases 22 1 — 7 — 4 2 — 1 - 3 —
(16.1%) (14.2) (25.0) (22.6) (10.0) (50.0) (50.0) (60.0)
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TR L ER

1. I BMHREZRRFROIRKHEERDOLSHRME L FHEBIIH>NT

EURAR b AE BT AR OMENREMKIT. HKHE2EEH 2V ITHR
KR LFL A @B T 2MBOEBEEE. BB T 2MB0HS (—HbLL
Z2E) BERZoMBOMAEG. MKHOEESNNBAELLIICL
T. TRI~XIIIRI 1 3RI3 3FHEAICHEEL = (Fig. 16, Table 1) .

Fig. 16 2. 4O ABAKICE LD LDOTHY. FOFR

—BRICEEL-LDH Table 1THB. Table 1 Tld. AT
DHIRFIE (%) L FDMEE L. 1983FELIROMAREEEK25 7
ES514IZ>DVWTOHETH 2 (2B, FHEOGIMTIE., wERITR
RZERT2INELHEREIAHATHY, TNERALTHED
IZ. Table ]| ORBOBEIEIS 1 1MEe#k3) .,

Table 1 Tld. 19825 LIFNICES&E L AR x EIAFX . wWih
LR IPAEBRLEZ., 2T, 2B EET2HRICIZOH. 3
KL EEB T 2MBICIZOMEDT. UK T %8 2 ®R T EK
LTHa. Fnwx. Hlz2EII BTE, TREZO—IZEREG %
BEBET2Lb00. OMBOROES L. BARMEMHE. BEEMREL
JEE AR (AEEE) X, HIRFTIABEL L ARLTWS, LK
MBORKGHERIT. HHONFHEA L RETI2HALHL2OTERLE |
#EN, Tables 1 and 2) . 727 L. 3K TFLA2E S LEMBICIE%
EN%&fF L CXAIL 1z,

Bk e L EMROMERBERKRIE. &< dCalori (1880) MWL
Parsons & Keith (1896/97)i% 5%, (L& (1934) HIESTEXNS
LDAEZFH T8 R, Ming-Tzu (1941) ¥ KW (1952) & 5 AL,
Nizankowski et al. (1972) I HIR L WL D EEFH TIBE1 1 BT H2E
LTWa. J# (1962) ix. EF (1930) & Beaton& Anson (1938) D#fF
FZHELERLT. MEORERE I R~IXEO IR, FRILBEEE (



Table 3. Frequencies of the usual types among the various relations

between the branches of the sacral plexus and the piriformis muscle.

Types classified
by

Chiba Ura Yamada and
(1992) (1962) Mannen (1985)

Perforating nerves

Frequencies
in

total 514 cases
(%)

I I A — 309(60. 1)
Vi, F Ngi(w), Np(w), Cfp(p) 58 (11. 3)
V. Ngi (p) . Np(p) 23 ( 4. 5)
Vs D Ngi (p). Np(w), 23 ( 4. 5)
VIIL, Ngi(p). Np(w). Cfp(p) 23 ( 4. 5)
VIII, Ngi(p), Np(w), Cfp(p) 16 ( 3. 1)
111 B Ngi (p) 11 ( 2. 1)
Va Vv C Negi(w), Npi(w) 8 (1. 86)
v, Negi (p). Cfp(p) 7 (0 1. 4)
11 Ngs (p) (ca. 16%)

(p) : A part of the nerve perforates the piriformis muscle.

(w) : The whole of the nerve perforates the muscle.
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1985) IZARI~HREDSEIZAELTWVWSE., #0555, SHOFHET
HIRMBERXINZLDE. # (1962) o IR VEIO2RI L ||HE &
£ (1985) OARI~DR, FRIOSRTHS. FOHTIE. SEDE
FHEHIS 1 4BF 409 (79. 6%) THYH. BROD20NX—1
MEE ZICREBDOBRWHIERIZIKEL 7= (Table 3).

SEOFETIE. IIBHBRZOEMRSERKRBEEBEL 2. Wb
AZEEM (SEOIE) . 514630946 (60. 1%) I
L. E#fliz. 2BMOAHZ3I/EEZHT. 195 (37. 9
% ) ICHE L. ZUKEHe LB, L ICRBFBEmMRE L oRRico
WT., THETRZHOBESEDSNS (Table 4). FZTik. &
EEAROERGEEOHCEBL. COMBO—HL L L IE2EHH
BRTA2PEIDPOEANBLZEINTES T, £ TEREBR KKK #
BROBHICOWTOLEHEBRITHZEBZN,

SR E MR O ZUK A E @B IE I R E L FLEd B o HERSEE IR L
T. Schwalbe & Pfitzner (1889, 1894, 1891) Fdi&ZE % 1 9%.
Adachi (1900, 1909) JRiZE%32%. ®EFAX 1. 4%. 8 (1935)
FFNFN35%. 1%. Beaton & Anson (1938) 121 2%. 3. 3
%. HiE (1941) FRERICBNT27T%. 0. 4%. HBARLA L (1942
) 1Z35%. 4. 4%. /N (1949) FHRIET27%. 1. 1%. ¥
ELTWad., ASHORAETIE. FIEOHE%EZVE~XE (Table 1 O
LBEHICARBHDO 3B EMZS) 1 T6H (34%) . BEAEZXIR~XIII
Bp10f (1. 9%) 2%, ZOHEIL. cnEF TOHmEMOFT
FEWTEICELL. EEHoFRTIE. SEOVII B8 546 |
16. 5%) ¢mbBbELHERHL, KWTVERIDS55H (10. 7%) T
Y. FhLAAOHBRIIMmICELS 25, LT, BEREOSWEIZE
#Byae, VIIIRI 1 9 (3. 7% ). III #1161 (2. 1%). IV
RILXIT BIOR8HI (1. 6%) . IXBITHI (1. 4%) . XE4fH (
0. 8%) . VI®I3H (0. 6%) . XIRMLXIIIRDZ1HI (0. 2%

- 40 —



) 723 (Table 1). IIENGHTARL 280< . ORI & & HITHIR
L. FOHEIERIT1I6N—L MEEtE L (Tables 2 and 3) . II
ATk, EBRERO—FIZERFGFOHEU £ EGAB—MUTH TN
b, Mmicik. BRIGRAEEL LS IBRKATLAEB/L 72 (Figs.
4 and 13) .

ZLIKA L?L%L&W%“Uﬂ@%%@ 51 041CiE. SRR L
L EHAD 2R E2E 258 % 3HICED . ?33?30)*” i L a8
Bl i ﬂﬁ%ELWtﬁﬁb mMEMICHELRARIZDO NN L
S, FLABHLEFRREO—EOEILOFIZED T, FOMikiiE
HELTHWMOWMO T ENTE S,

SEBORHEEEZ CNE TOHSHICYE TIEH A &, Kubota et al. |
1960) (LKA LFL@EBEBID 3 8FHEH A £ L. FHICHERHS Bl %
BIILTWEH, 20565046345 EOXITLET. &Y L HIZXITTR
WM LUREEEARLUE. KW (1951a)id. FA—EEKOmEIIC BV
T, V. Be, XIITBRUCEML REEEREL TWE, KA (1952)
TEL B2 ERT28BOHEAADLEIC LT, SEOIIE~
VII BpfFEEZFHILTWS, KW (1958) @ 1 Hlid. XIT.BLCHY
L7z, Tillmann (1979) @ 1 7THITIE. SEOV s B, V B VII,
BLOXILBRISEEZR NS, LE (1934) 0 1413, FTEHBR RS
HROR—MBRRH LA T EZEY . HOWBBTILEEZ LD
SEOSERICEBEO 2V FLEABICFRE L. Fhwz., ki@
BHROSEITERT. ChicEEN2HadbEdL. SO0 ERD
EPLICOLHF L ERABEEL. FLEETA2CEBFHTE S,

HWREPERGOECHEEL PICL->T, MBOMNBHNEGLZAETT 2
Y. BEEMASEIKG T BT 28BEFHROME L IFIEFELS N
AEERE . KA A2 ST EEALED2 05641 6 5H (
80. 5%) ICHIEAL., EATNBRFEEHROME L O RANCHEEL
AR (IV, &, VIIL, B2 34)) . Al NAloEER (V.



BLOVIRL, VITz-oBY, IXi-s B, XIT.-6®D1 7THI) &L T, &9
@B eni- (Table 1),

BB oRIKFE®EAT. AEALOYREFEACSHEICHERT S
Z&#» S (Table 4). Adachi (1800, 1909) &Ming-Tzu (1941) . *
@ijﬁc;)\féﬁm DondZeHEEHLEZ, CORICEALTES

 BRFOEE. BEFELREOBEEFKE LT, BET 28055
ét%z_fl/\éo

COBREHOHEICEL T, Schwalbe ¥ Pfitzner (1894) if. R
PHE&MicE <. $REMELDLEMIBNTHOTPIZZHEETS L
WHBARXTWS, Tillmann (1979) &. BEEHISLHEICZVELBL TY
%o LA L. Adachi (1909) i&. EFHOHEBEICEL T, BhEIEER
HE23HLOD, FAEIRIEEL TW5, Bardeen & Elting (1901). /)
M (1949) . AR (1959) 3. BLAELELAELEDOSNLZVERRT
W2, ASEOFHETIE. Bardeen & Elting (1901) & & [&6 UL R A58
Sntc. FREBEMBORKRMHEEG DS, EEOEANC L LICHIR
4 AE|4 L. Schwalbe & Pfitzner (1894). Adachi (1909) . /A (
1949) ¥ ¥, EdflORED3 2. 5%, 40. 3%, 46. 5
BEHMELTWEH, SEIEZEFNLVESVEEBE SN,

SEOGE. RFEMBEORKHEES & LT VE~XROHREK%
At TrL. COBRTIIBEM27TTHIG948 (33. 9%) . &
23 4% 7961 (33. 8%) WWHIRL. BLhEERDonkr- 1
(Table 5), R EAHOFHHIMEEEHICMATL. FMHE2 8 0l
FOTH (34. 6%) LEbLbYRN, FLRIFVTLOHBREERT
BLTHL, AEICBT2HEBLERAZDO DL 12,

HRORRKHEBEBOFEIIODWTHRBEOEEIC>WTHET 2 & |
Table 6). AL LHBASBBAL LWVWIHEAIE 25 4FF 1 2 54k (
49. 2%) L. YbobEETALS (LAAAMLEDS) 70
K (27. 6%) . Wi 1HPEETZHAE59K (537, £



22) (23. 2%) KRvontk. FHEERHOHL1 / 2IEESH
HLU., $R8FB0K3 /4. EELLRIUEELARLE, SMHEY
%#Table 6 DT K KAILT., EERXBIT A2 8EEO—HMELAXRS
Y. —HTALDOMN1656K (65. 0%) . —HLAEZVWLDH8 9K
(35. 0%) W&Edbont.

RO RHEFBEOKRE L 29K 199> 5L, HWENCETEA23E
HLbDET7TO0K (54. 3%) Kk, FL-EAMOEFEIZL O TH (
53. 8%) . KAOEEIZO24] (46. 2%) KHHELL, VE
~XED, BBEEFHEOHRHEEMN I >VWTHL L., GHOEFE
1728494 (54. 7T%) . KMOEFEIZ78H (45. 3%)
WHIRL., EEMZEMNLDLEMIIZLEHbNE2bDD. HitMICH
BERBDLL - I,

LB AWNEHANC VEI~XBOHIKE LKL L 1 5&KTIE. EAEHV
B~XRDOBEAIEI56&K (48. 7T%) . EH550 1ANBEEL RV
Al3481K (41. 7%) . 111 BRI~IVRIOEEH DH AL 5 EK (
4. 3%) . XIEI~XITIRIDZLRAG LFLE@H DG &IE 61k (5. 2%
) K@Rvont. REEMBRORKHEEFTIE. AL LIZFEU
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Tdb., FATHEZELEREA2EDzH» -2 (Table 6),
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Table 4. Frequencies of the courses of the common peroneal nerve to
the piriformis muscle, recorded in the literature.

Frequencies of the courses to
Authors Examined the piriformis muscle (%)
cases
Through Above
Schwalbe & Pfitzner 555 110 (19.8) —
(1889, 1891, 1894)
Eisler (1892) 127 23 (18.1) —
Paterson (1894) 23 3 (13.0) —
Parsons & Keith (1896/97) 138 17 (12.3) —
Le Double (1897) 260 14 (5.8) —
Adachi (1900, 1909) 579 185 (32.0) 8 (1.4)
Bardeen & Elting (1901) 246 25 (10.2) 1 (0.4)
Koganei et al. (1903) 284 69 (24.3) 1 (0.4
Loth (1912) 112 5 (4.5) —
Matsusima (1929) 102 11 (10.8) —
Koono (1930) 140 35 (25.0) —
Siina (1931) 10 2 (20.0) —
Trotter (1932) 464 64 (13.8) —
Igarashi (1935) 144 41 (29.3) 3 (2.1)
Hukumoto (1935) 306 106 (34.6) 3 (1.0)
Beaton & Anson (1938) 120 14 (11.7) 4 (3.3)
Kusida (1941) Fetuses 240 65 (27.1) 1 (0.4)
Ming-Tzu (1941) 140 46 (32.9) —
Hasimoto & Toyama (1942) 320 113 (35.3) 14 ( 4.4)
Sugiyama (1943) Fetuses 164 44 (26.8) 2 (1.2)
Kobata (1949) Fetuses 364 100 (27.5) 4 (1.1)
Hayama (1954) 106 29 (27.4) 2 (1.9)
Odajima (1957) 242 51 (21.1) —
Honma (1959) Fetuses 200 56 (28.0) 4 (2.0)
Nizankowski et al. (1972) 200 10 ( 5.0) 4 (2.0
Tillmann (1979) 112 16 (14.3) 1 (0.9)
Kumaki (1980) 60 16 (26.7) —
Present author (1992) 514 176 (34.2) 10 ( 1.9)
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Table 5.

From this table,

Frequencies of the appearances of the classified types in male and female.

three lower extremities of males are excluded.

Examined Frequencies of the types (%)
cases
1 II1 Iv \Y VI VII VIII IX X XI X11 XIII
Male 6 6 35 2 38 11 5 3 1 3 —
(2.2) (2.2) |(12.6) (0.7) (13.7) (4.0) (1.8) (1.1)|(0.4) (1.1)
140 bodies
277 sides |1 67 (60.3) [ 12(4.3) 94 (33.9) 4(1.4)
Female 5 2 20 1 47 8 2 1 — 5 1
(2.1) (0.9) | (8.5 (0.4) (20.1) (3.6) (0.9) (0.4) (2.1 (0.4)
117 bodies
234 sides |14 2 (60.7) 7(3.90) 7 9(33.8) 6 ( 2.6)
Total 11 8 55 3 85 19 7 4 1 8 1
(2.2) (1.6) [(10.8) (0.8) (16.6) (3.7) (1.4) (0.8) |(0.2) (1.6) (0.2)
257 bodies
511 sides | 309 (60.5) [19(3.7) 173(33.9) 10(2.0)




Table 6. Frequencies of the co-incidental appearance of the classified types on the

right and left sides of 254 bodies.

counted in the total number.

Types on the left side (%)

Three right lower extremities of males are

Total of the

right
I III v \" VI~IX X XI~XIII extremities
I 125 4 3 4 10 1 — 147
(49.2) (1.6) (1.2) (1.6) (4.0) (0.4) (57.9)
111 1 1 — — 4 — — 6
(0. 4) (0.4) (1.6) (2.4)
Types on IV 3 — — — 1 — - 4
the right (1.2) (0.4) (1.6)
side (%)
AV 6 — — 12 9 - 1 28
(2.4) (4.7) (3.6) (0.4) (11.0)
VI~IX 25 — — 9 25 - 3 62
(9.8) (3.6) (9.8) (1.2) (24.9)
X 2 — - — 1 — — 3
(0.8) (0.4) (1.2)
XI~XIII — — — 1 1 — 2 4
(0.4) (0.4) (0.8) (1.6)
Total of the left 162 5 3 26 51 1 6 2 5 4 bodies
extremities (63.8) (2.0) (1.2) (10.2) (20.1) (0.4) (2.4) in total
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Table 7. Frequency of each course of the nerves in relation to the

piriformis muscle in a case.

Courses to
the piriformis muscle Frequencies
Nerves in total 511 cases (%)
Below Through Above
Superior — — + (uncertain)
gluteal — + + (ca. 1 6%)
nerve + — + 1 (0. 2)
+ — — 309 (60. 5)
+ + — 107 (20. 9)
Inferior + — + 3 (0. 6)
gluteal + + + —
nerve — + — 85 (16. 6)
— + + 2 ( 0. 4)
— — + 5 ( 1. 0)
+ — — 328 (64. 2)
+ + — 43 ( 8. 4)
Common + — + 3 ( 0. 6)
peroneal + + + —
nerve — + — 130 (25. 4)
— + + 1 ( 0. 2)
— — 6 ( 1. 2)
+ — — 378 (74. 0)
Posterior + + — 124 (24. 3)
femoral + — + 6 (1. 2)
cutaneous + + + 2 ( 0. 4)
nerve — + — 1 (0. 2)
Tibial + + — 4 (0. 8)
nerve + — — 507 (99. 2)
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Multiple positional relations of nerves arising from the

sacral plexus to the piriformis muscle in human

Shoji Chiba

Second Department of Anatomy, Hirosaki University School

of Medicine, Hirosaki, Aomori 036, Japan

The positional relations between the piriformis muscle and
the nerves arising from the sacral nerve plexus were studied in
514 sides of 257 Japanese adults, and classified into Types I -
XITI and their subtypes on the basis of 1) the number of nerves
perforating the piriformis muscle, 2) perforation of the whole
or part of the nerve, 3) the order of perforation and position
in the muscle, and 4) communications between the nerves. 1In
this paper, the multiple positional relations between the nerves
and the piriformis muscle, the frequencies of the classified
types, and the order of priority concerning the perforation of
the nerves passing through the muscle are explained and
discussed.

(D The normal case, Type I, in which the piriformis muscle
is not perforated by the nerves except for a part of the
superior gluteal nerve, was found in 309 (60%) of 514 sides.
The other types., in which the muscle 1s perforated by the
nerves, were found in 195 sides (38%). and in 175 of them, the
whole or part of the common peroneal nerve passed between the

muscle. Types XI - XIII., in which the inferior gluteal and the



other nerves pass above the piriformis muscle, were found in 10
sides (2%). Among them, the following types were generally
seen: in Type V, the piriformis muscle is perforated by both
the inferior gluteal and common peroneal nerves, and in Type
VII the muscle is perforated by the two above-mentioned nerves
and part of the posterior femoral cutaneous nerve (Fig. 16,
Table 1).

The common peroneal nerve could follow two of the different
courses running over, through, or under the piriformis muscle;
this occurred in 49 lower extremities. In 4 cases of Type X
(1 %), the tibial nerve was divided into two components by the
passage of the most caudal bundle of the piriformis or unknown
muscie. The dorsal component passed between the muscle, while
the ventral component followed the ordinary course running
under the muscle (Figs. 9 - 11). In the above-mentioned 53
cases and others, the author considers that the sacral nerve
plexus cannot divide into the ventral and dorsal layers as far
as the sacral nerve roots, as occurs in normal cases.

Type I1, in which the piriformis muscle is perforated by
only a caudal branch of the superior gluteal nerve, was found
in about 16% of 249 cases, and was accompanied with some of the
other types (Table 2). 1In a case of Type XII with Type II, a
branch of the superior gluteal nerve extraordinarily passed
under the piriformis muscle (Fig. 13).

(2 No case has been found in which the whole of each nerve
(except the superior gluteal nerve) passed solely through or
over the piriformis muscle. Cases in which the muscle was

perforated by a single nerve, were limited to the superior



gluteal nerve (Type II) or inferior gluteal nerve (Type III).
In such cases, part of the nerve passed through the muscle.

The whole of the sciatic, tibial or posterior femoral
cutaneous nerve did not penetrate the piriformis muscle, and a
dorsal part of each nerve generally passed through the
piriformis. In an exceptional case, 1in which the aberrant
muscle arose from the dorsal surface of the sacrospinous
ligament, the entire posterior femoral cutaneous nerve passed
over the unknown muscle (Fig. 11). The author also recognizes
that the dorsal branches of the sacral nerve plexus pass in
whole through or over the piriformis muscle (Outi, 1952).

® Eighty percent of the present cases fit the types
established by Ura (1962) and Yamada and Mannen (1985), but the
other 20% are required to the new categories proposed in the
present study (Table 3). However, the present classification
of types does not account for all of the cases reported in the
literature.

@ The frequency of abnormal cases that passed through or
over the pirifirmis muscle was almost equal i1n males and
females and on the right and left sides of the body (Tables 5
and 6). FEach of the types was equally distributed according to
sex and side. However, pairing of extremely different types,
that is, Type I with Types XI-XIII, was not observed in this
study.

® The order of perforation of the nerves has not been
determined previously. According to the combinations among the
types and the frequencies of nerves perforating the muscle

(Tables 1 and 7), the order is likely to be as follows: the



first is the inferior gluteal nerve, which can pass through or
over the piriformis muscle most easily, the second is the common
peroneal nerve, the third is a dorsal part of the posterior
femoral cutaneous nerve, the fourth is a dorsal part of the
tibial nerve, and the fifth is a ventral part of the posterior
femoral cutaneous nerve. This is seen in the results reported
by Outi (1951a), who described that the more dorsal and cranial
the nerve arises from the sacral plexus, the more easily it
runs through or over the piriformis muscle.

® The perforating positions of the nerves on the muscle are
distinguished in the lateral, medial, and commmon types having
the former two routes. The medial type was found in a few cases
of Types IV - XIII, in which the perforating nerves are
constituted from the sacral nerve roots more or less lower than
those in the lateral type. In some cases of the medial type,
the second nerve in the lateral type changed to the third

position in the degree of the nerve perforation.

Key words: Piriformis muscle, Sciatic nerve,

Sacral nerve plexus, Variation, Human
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1906) 13524kt 354k (6. 7%) . Hasebe (1913) |1 8 1{krh
114k (6. 1%) . B9 (1927/1928)13 1 9 TR 154k (7. 6%
) . f@yc (1930/1931) 134 984T 3 1&K (6. 2%) LB D=,
SEEBE. BL2PBORIEZFHEIL. CheRKRHEERRZ LD
MERGBZEAE192K3 80PV THELEZ (K3 -1). F12
hEomAMEELT. EES (1R) ol —EEGEHD 1 8. 2cm.
RKNTEEHDL T. OcmEZEBEHLE. m/MIEE3cmT. EFEH
1R E@EMLANCRED . F12HBOoEXIE. ARHEENOE
HHHWIEELZBDOLT. FIF4~16cmO&EEICINEH., Hic8~
ldcmiZEPFLTWS., H12WBORMIZ. EEBID2 2 7HH
M (2. 6%). BEEHADOLIS3AF3IME (2. 0%) ICEDT-.
RUBI Tk, BHBEORESEEFEL. FORXEH2~3cmTH-
. EEHArEEFA#EELTL. Tl 2MWBORXIIIENOE{L%E
ot

7B, FL3IMWBE. HEAHEEROEEH L EAHOR 1K,



£3 B 2WEORE LAURGHEEDRMR (192638 0fl)

B12WE g @ B I

DR I 11 v V. VI~IX X XI~XIII (HIB5ERE)

RAD - 5B 26 — - 6 11 — 1 44 (11. 6%)
(59%) (14%)  (25%) ( 2%)

FE 161 5 5 25 60 2 5 263 (69. 2%)
(61%) (2% (2%  (10%  (23%) (1% (2%

En 40 4 1 5 21 1 1 73 (19. 2%)
(55%) (5% (1% (7%  (29%) (1% ( 1%)

it 227 9 6 36 92 3 7 3 8 Ofil
(60%) (2% (2% (9%  (24%) (1% (2%

Bl 2hBORXOHFE (EHlE)

Bwnh: 5. 0cmldF. FE¥: 5. 1~13. 4cm. EW: 13. 5cmllt

Op2E v B SE O M SEHE

X3-2
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SKRAf (0. 9%) ICHE., RWbDT8. bemiEL. BNEH
43. Ocm#a24%L1E. F13MBOLEBRMTIE. 1 2HFOME
ExFE->TWz,

H12MBOEX%#5. OcmPAFHEN, 5. 1~13. 4cm*%
EE. 13. 5cmllEsEVERASLT. ChEeRRHEERR LD
MEBGREREELE (£3). H12WEOEME & Rl
38044 (11. 6%) . FEREIZ263M (69. 2%) .
MERFTIM (19. 2%) WEDL. InS3BFICBNT. K
mEEO IR (EEH) GEFnFn. 264 (59%) . 16 1 |
61%)‘40%(55%)w$ﬁb\%®ﬁ§ﬁﬁﬁ%b<\it%
BB A VAL VI~IXE, XI~XIITROHBEEE S, FFECEEZR
Ltz. 3BIBITIERHES (L@ ﬁ%at)ﬁlSM(414
) . 102 (39%). 33M (45%) RDSn. FOHEEE
FIFF—ELTWE. 0z, BRI LERHEHERRORIC
2. BRloERIERNEHLEZ (K3 -2) .

®4-1 (LATHOWR L 238 (2 2 44%)
ILATHEDFERL

G1%E ki3 REHE Bl B (HIRSEEE)

11 5 1 ( 0. 4%)

y kUl 7( 3. 1%)
12 4 6 ( 2. 7%)
11 6 3( 1. 3%)
11/12¢% 6./ 5% 2( 0. 9%)

EHER 202 (90. 2%)
12 5 196 (87. 5%)
i 13 4 1 (0. 4%)
12 5,/ 6% 5( 2. 2%)

IR 12 6 9 ( 4. 0%) 15 ( 6. 7%)
13 5 | 1 (0. 4%)

* —— —KHTHBPBRLS



4. (UFTHEOH E FHIKFEFEORMR (K4 . X4)

FAMETME. Bade 1 28, FEHES BRI EMEE L. IIATHE & BEX N,
ERfITE24#rolmlixng, F12WFoXRM. F1 3WED
HIR, BOMBHEE S LHMOBITHOHIRIC L > T, IFTHORICE
b3 3,

LEONFETIE. WHLHOFHIZ TEEIFIE-—ELTVNEZ LS,
FlMH,»SoBMA T, LAIHOBEEH LU, BRI LVRBIC X
>T. BIWHOHBMPEEXIN., HELSKOHEBAHDOZ & HBEN,

FENLFBITHED IR IL. BEERIEKRICB W TIE. Paterson (1892/1893)
Z266KP1IKk (0. 4%) . g (1929) (315 9KHP2 1k |
13. 2%) iD=, BREARTIE. Toyoda (1927) X, 17 24K
10K (5. 8%) OBIBITHEZERSELL., F0O5LFE25HF
DHITHZSK, B24HFORTHZ 4K, BE23HBOBITHE 1
KICHEGREL . MIATHEDEM L ER AKX SEKICED. ML FH (
1936/19371) 126 90k T 44k (1 0. 7%) . JIICI (1934) 12125
KRSk (4. 0% ) ICHITHERZBO . LEETIEZ. IHs (1941
) 131224k F2664 (21. 7%) . (WD (1942) 129 3 6{k
223K (24, 9%) THEWBITHAZD 245, EH CAWHOFHE
HBIEnFn. 57K (4. T%) . 21K (2. 2%) es®mELTY
%, fhyc (1930/1931) ik, CO L H#EMIEES 49 84&kF 4 3k (
8. 6%) ICRD. . Young & Ince (1939/1940)iF. 5 1 Otk
33K (6. 5% ) ICHEMNBITHEZED .

IATHEDE S, EHD2 4L 1HELRZN2 3HIE. WO IEHH
DR 20 b, LETHEDS T EEIML-2 5#iE. BHOEE
ey, EERIZEHBELY 2~3ZELLEHELTWSE, T 2 T
. FEMEBITHEIZ S LM B A . AIEHEL SIZBRAL T3,

iATHEDS 2 3HEL 2 DHEDEE A % . Fischel (1906)1%5 2 4kh#n
Fnl44lk (2. 7T%) £33k (6. 3%) (T. Hasebe (1913) (&
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18 14khoik (2. 8%) & 134K (7. 2%) . #bU&HIHF (1936
/1937136 90T 25K (3. 6%) &2 T4 (3. 9% ) . fmiE (
1933) (223 1{kd44k (1. 7%) &5k (2. 2%) . FEH (1962
) 53k 1k (1. 9%) £64 (1 1. 3%) . Pl (1980) i
24654k (1. 6% ) &1 T7TH&EK (6. 9% ) . Bergman (1988) %
74845k (0. 7T%) 264K (3. 5%) IZBH.  flATH
DOEALE. EEDO2 4, o 1 pEHIOHEBICHIEE N TWS (HIL L
F£. 1936/1937). Fn0 2. F2 IHSBEWBITHE 29 AlATH
2 2 MToyoda (1927) D 1 Hlid. MO THLIEMEWVWZ S,  Jones (
1909/1910) ix. ABEOBMIIE R C2HOEESF N, 1 0~14 K%
TETEREHELTWS., . FHE (1962) LniE. AETHED
HmET2e., REOHBELLMUSEELZT. thoBEORI
ZleLzznknsd,

WA BB OEICE > T, UWATHEOBEEDL T 20T,
Rosenberg (1876)1%. BHOEMRAITELRIC, EERAIZHLH (B
MlcHinxtd, APoHEA AL, Bl 2WBORMERKYEZ
Atz. BHEROZBICELTE. EHoBmMERTHEO N & BE
XHT, HEBOEBSEMD SEREA. H2WEEMD SEEAIANDE
ek ELe UTHBRT 51735 (Adolphi., 1905) & . I & HE
WEDELIZHEHWIHIYIL., 250 /bidBo LT TEHINSG
Z A13iY5 (Rosenberg, 1876) %3 5., Fischel (1906) (3. RIEOHEE
AEAR. RIMH LS IEHEMLLEZFTZ TS,

RTHE DB D E L. WEORKCINGEEF oS &L, BiIEMH
BECRBROBHIEER Y OELZF > THHON S (Paterson,
1892/1893;: Gladstone, 1896/1897; Eisler, 1892; Bardeen& Elting,
1901; K& & #H. 1936/1937; Horwitz, 1939; K/, 1951; T,
1984) . COXHLERIE. THREOHE#HMER (FH) ~NO#EE. ¢
bhs, BEELAEOEBEAN ((LEEE) OBE). H20idm TEH
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(E25HE) DIWBNORWNEHICL->TETEZLEEZIOGNATWNS |
Rosenberg, 1876; Sherrington, 1892; Paterson, 1888/1889;
Gladstone, 1896/1897; Low. 1899/1900).

SERIFHEIZ. 224K >VTIFIHOBEZREELL (K4-1).
IRTHE2 4 DIEFERNE, 202K (90. 2% ) ic. DO 61 2
-EHSOEOEERIZ1 964K (87. 5%) IREDz. lIFiHED
MICBILEZVnWbLOD., FOBBICEILOH2EE. Thbb, B1 2
fhEoRMUIZ ML 1 - EHE6. 1 3MBOHILU ML 3 - &
4., F12EBS 1M TCIIHECREEL. MITIEMECERKL -
MEME (M1 1./ 12 -EHEG/5) OREHITZ. 2hFn3E |
1. 3%). 14K (0. 4%). 24K (0. 9% ) ICHIRL .

WFEiHE2 SOBHOERRIZ. 224&KP TR (3. 1%) ICHE
L. #0561 1 -EHS A2 1K (0. 4%) . MHE1 2 - [EHE4
O (2. T%) K@D, KA. A2 50BFHDERE
k. 154K (6. 7T%) ICHIEL. 20O55HE1 2 - EHG6 % 9k (
4. 0%) . a1 3 - JEHES 2 1 (K. B OEMSIIBLBEEHICEAT
ZIEMFBITHE (BuMEl 2 - [EMES /6 ) #51k (2. 2% ) iLRDT-.
EEREEL T, 2EULEEEB T 2IGHOEEMITIHEL 2o -
fz. SEOFAABTH., EHORRRIIEMREON 2/BIILEEHIEL
1z

K4 - LIGRTIELIC, BWIEHE L BB ITH : 0BRICBN T, K
11 -EH4/5. WaHE1 2 - [BMEA /5. MEL1 2./1 3 - [BHEG /
SOREFOHIRBFHTE 20, SEOFAECHERIN L, 2.
COEIKZONWTIE. BABTHOEELEELS. BEERBIC L > TH
ok, FL4500OREBETE. FlEHOWBRELAFLLAELR
ol eBEART L LN,

HEEBOERT L LT, Eisler (1892) &, BHOEHREOMWH 1 2 -
EHE 4% 24k, ERAOKHE 1 2 - EHES CHE 1 2 - JEH#S /6%%



*£4-2

WATHEDHERY & ZLRRREEDRMR (2 2 4{k4 4 5f)

{LETHE DRERK 8 @ Bl
Rkt - FEHE I II1 v vV  VI~IX X XI~XIII (LIRsERE)
11-5 2 — — — — — — 2 (0. 4%)
12-4 7 — 1 2 2 — — 12 ( 2. 7%)
(58%) (8% (17%)  (17%)
11-6 4 — — 1 3 — - 8 ( 1. 8%)
125 242 10 5 40 87 4 8 396 (89. 0%)
(61%) ( 3%) ( 1%) (10%) (22%) ( 1%) ( 2%)
13-4 1 — — 1 — — — 2 ( 0. 4%)
12-6 13 — — 3 6 — 1 23 ( 5. 2%)
(57%) (13%)  (26%) ( 4%)
13-5 1 — — — 1 — — 2 ( 0. 4%)
=t 270 10 6 47 99 4 9 4 4 51|
61%) (2% (1% (1% (22%) (1% (2%

B4 ALRTHEORR L SRR EEDOREME (4 4 5B

100%
X®*=0.815
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24K (BERSITHEAIR) . M1 3 - JEHEDS % 9Kk, DAE 1 3KICHE
ZFL1=. Bardeen ¥ Elting (1901) &, SEHROMHMHE 1 1 - EHES %
503K, MMl 2 - fEMHE4A % 21K, WREFOMME 1 3 - [EHE4
14k, EEROMMHEL 2 - JEHEG6 % 3Kk, ML 3 - [EHES % 1 {KIC
BiZ L1, Toyoda (1927) |X. MME1l 1 - EMES &= 1 7 24k 1 K,
BaE 1l 2 - JEHEA Z A4k, MaMEL 2 /1 3 - [EMEDS /4 % 11K, ok
12 -EHS /6% 11K, MH 12 - EH6L4KLEBELTVS.,
Bergman (1988) 1%, MafE 1 2 - fEMHE4 %7 4 84kH Sk, HafE 1l 1 - %
MG A 41k, Mkt 1l 2 - [EHEGO A 2 61K, MaHE]l 3 - fEHE4 2 Sk &k
NXTWA, Lane (1885/1886)1%. MaME 1 2 - lEHEG (55 1 SAEMH
WT20T. W13 -EHSLEFLONS) D2&%. £1Fujino
(1934) 3. MM 12, /13 - JEHDS /4Ll 2 - [EH4 / 5D&
1 R%EBREL TS, |

MFTHEOEL L R EBHEHZOMBRICONT. 22 44K4 4 54l
BOWTHELR (£4-2) . flAiHESKEHEL 2 - EHESOEDIER
B4 45396 (89. 0%) . IAIHOEMBERE THLFDHE
BBETEOSES (MHE1 1 - EHG6. WM 1 3 - EHE4) 2100, &
Mozl 4/, KRB 25A8ICEHBLE. INoDHRERES
W, ARFEROEROHREEICKELBD > 2. lFEiHOD
EH. 8%, Bf. ZEO4BCBVT. ERHEEMNZFAFN
15461 (38. 9%). 56 (50. 0%). 5HI (35. T%) .
1161 (44. 0%) ICHBEL. WATHOZL L R EFRTE &£ DR/
KR OMBRERD P> (K4) .

5. RO ERHEEROMFMR (K5, &5)

WEEOBEBEANDREZ 4 TWMAIL. HEMARZHRA T, EHITE
POMBFRENERARANZEL S, BEARON E 2BHEBEKT
b, M2 LT, WADEESBLEHETE S, IFIHMSER



iGeicid, B L bR RIS VLB RS (35 5 JEHE L 55 1 ILMERTRR
DETHET, EEMITIEH1I33IE) snsd (EF,. 1938/1939;
M & B, 1953; Junghanns, 1971; BFkF, 1985) . EEOESIC
X, BOEHELE LWHE. HR2VWEFEL &FE2IHOME ERTS. 25
FRICAIANEHL, WOBL2EHRIFHZIERL TVWE, Z0H.
BRESE oy B IEHEDL SAIEFTE AN OFB BT HHEZ
T& 5,

BRIEA L, BAHESITHETEER., &2 0N TIIAHOBREY O
AlZbAOON. BHEBROMERHNATE % (Toyeda, 1927;
Fujino, 1934) . HEHBHOHIER%A. & (1930/1931) k. BEAL
HARBEDEIT498AF3IBA(T. 0%) ICBDz.  HiTHELH
Bxnizn, HBEOFXSEHIIKHLZWEFEDZEATL. RICHR X255
MBEOEROERL EHIT, EHBAMSHRL TS, 0O 2. I
BOELIE. HBOEFEAPR BRI TZLEZ2LOoNTWS (L
%, 1984) .

BEICIIEOELDIE,IC. GEXOE{BEDONE., Thbb,
BEDOESEFEREZRLTH, FOEIPEE LVTRIC 1 SEHEVS
HLrEWEADBEDSNS.,  Kopsch (1939) (&, BHEHROZERE LD
FRICBNT, HAOEKRPUWEERAOS S DE/ LI >WTEH&EL T
W3, AMBEEHIL. Rauber-Kopsch XX EEZICL T, BAOK
Kexn¥ELELE (I5-1) .

RIS ER 2EAWIE. B—IHEIEFE LI (FE25H) o ki
WZHO. CnEIEHO258 (EFR) L98HLE. ZOMNEDSEE
BMEQEAK 1 DEBEHLELOEZ 248, 1 SHEAKBHLLZLOD
H26BEDHE LT, FIEIIIATHE2 30BFEOEMRMEIC. %F I3
RiME2 DOBREREAICHIRL . BiTKEL LT, BEOEHRR T
iZ. BOBHSIIBILAZZ2L T, BEOEHELE 1 IO LRI EH A
AT AEA (24 - 25 —-b8) | EoEHESIIBLEEEAL

,917



M5—1 WHEEOFKEL 4348 (Rauber-Kopsch. 1939 (ZiB/N)

24-25-b

L4, L5, L6 --- %5 4. 5, GfEHE. SI, S2 --- B 1, 2 {lHE.
23, 24, 25, 26 —-- 23, 24, 25, 26fliAiHE. 4 - WEMOLE



T. BLEFE2MHESE LB ERETEH58 (24 - 25— afl)
BEATES, BHEOZEERTIE. FLIHESEHRLEZELT. H1

LE2MHED LERICERIRAEZA T 5548 (25 - 26 —afl) | 5
LALHEDS T 2L SDBEL THEOIEREL 120 . FONEHE L 55 1 IlIHEAS
OIWMAAERE T 554 (25 - 26 —-DbR) BXAEITE S, 1z
B, WHONEHEFERLY 28 ETICHBHTI2HITHEL L -
1z,

SEOFEBETIE. WHDOEFR (258) |&. 22 44kd 1584
70. 5% ). 1 9HEHIELICHEMBHO248E 2K (0. 9%) . 1
DHTRICEMNEHO2 685K (2. 2%) . BT L THEEE
MAELUCHIE T 224 -25—afe24 - 25-bRFFENFNSEK |
2. 2%) £224 (9. 8%) . £ BEHEEMICHETS25 -
26—af®E25 - -26-bRFFENFN24K(10. T%) . 8{k
(3. 6% ) IcHHEL .

A DEIKDOBALICBNT., FCWXEDSEFROHIRE AL, (LA
OB BIZ2EFROZF AL EEL TELS ., 2. EFEHIOH
DIEEBBNT LS, WADOEE., 1 S 2 WEEERD
BEEERBLTWEZEBEZONS (K4-2, £5).

A OFIK e B EFERE L OBRICOVWT, 22 4{h4 450l
SDNWTHELRL (X5). WAONEBSW (2424 - 25—
a, bEB) | EH,. K\ (25 -26—-a., bk 26%) O3BV
T, HRHEFAEDO IR (EFEH) +nFn. 583 44 (
58. 6%). 316M+F196M(61. 7%). 7144 14 (
57. 7T%) . VRFZEhFN1 1M (19. 0%). 28 (8. 9
%) . Sl (1 1. 3%) . £VI~IXBIE1 14 (19. 0%) .
7T1M (22. 5%). 1 7@ (23. 9%) KHBEL. FZTIiE
B ORIKICEBRZS . KRB EREOEROHIREEIZIZIFZELWVES
RLfz. CThoe3BIEsVWT., HRKmEBEAIZZELFN. 2 40 (
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5 IRAOIEL RUAATEBEORGR (22 4(k4 4 5)

WE£E 0D FFSRE "o R Ut
I 111 v \' VI~IX X XI~XIII (HIREEE)

24 (W) 4 — — — — — — 4 ( 0. 9%)
24-25-a 5 — 1 2 2 — — 10 ( 2. 2%)
24-25-b 25 — — 9 g — 1 44 (9. 9%)

(57%) (20%)  (20%) ( 2%)
25 (IE®) 195 6 5 28 71 4 7 316 (71. 0%)
62%) (2% (2% (9% (22% (1% (2%
25-26-a 26 4 — 5 10 — — 45 (10. 1%)
(58%) (9% (11%)  (22%)
25-26-b 12 — — 2 1 — 1 16 ( 3. 6%)
(75%) {(13%) | 6%) { 6%
26 (&) 3 — — 1 6 — — 10 ( 2. 2%)
it 270 10 6 47 99 4 9 4 4 51|
(61%) (2% (1% (11%)  (22%) (1% (2%

X5 -2 WHOFE:UKHEAORE
(4454%)
(AT EFLEBR LS 2)

100%
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pi: |
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41. 4%). 1218 (38. 3%). 30#(42. 3%) IcHHE
L. FOHBEEBIFIFELVWC LS, BAEDOIKEFLURFFTERE & DR
WHEAlOBFKRIE AW EHBLE (K5 —-2) .

6. DIEMBOFIREFRKHERL ORMK (X6 . X6)

RO & AL B MEZORBERIL. &L bIZE—-AHRAZILLTY
5. AHEOEMETE. BUEMBR0o LR TR LIZHANCE
LT, WhRBRAIERNAZRL. #CiCEIET 2MEOEHTEHIERD
gRANCHEL TS (KA, 195]) . BHOERRTIE. MEZRIEL
KeLTRUMABHL. SHROAMBROBRMCEBL TS |
Gladstone, 1896/1897; Paterson, 1892/1893).

HEZONBHNELIZ., KEBHEDZWIIHAEREDO LRE FTROF
BABRORKICE-> T, BETEMELEEREBHAEOEHSEHENS
FUmLEMICMAHNE T A2AMEROBRPEHIC L > T, X SIZITEME
BCIIBMHBEZONHICEMT 278 (BFIZFE4ESRE) OFIK
Yk -> CHETE2 (Eisler, 1892; Paterson, 1893/1894;
Bardeen & Elting, 1901; Jones, 1909/1910; Horwitz, 1939; JI|l&F,
1940; Matuyama, 1950; ®[P§, 1957; ZxJI. 1971; T, 1984) . 7z
B, RFOBBICENTIE. FOERETADS., LTLLEZFELLLE
LWz e BiEMINn T3 (Jones, 1909/1910; KK, 1951) .

g EE (N, furcalis)id. #A & mA)ICid&k L 7=Jhering (1878) D
KEEFAER. PASHMAEE., LEMBEANL IR TLH2HHEHMEL VWIERDIID
W, RETEFNELBICHEHREL T, BEHEZLBMHMEZOIGITH
A2 2BHMBLEREINTVS.,  FEMHRICIE. Jhering DS
STMBOIEMIC, BIEMERLERERREIIRTL2208FH3D
TW3 (Bolk, 1894) . i IIHAD L LT, BEUEWES
OHRIICAEL T, BEESRE. KEMELHAHEAEO TROBH2ER
MAERTTHELIC. (IBMER. LEMHE KEeMEL e
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) o EERMEO LR, X5RZIFT ETONTH. KEAEFEH. NEHEHOD
D FROBEHDEHEROHEL TV 5,

IR T EE . B4R (L4=52 4588 ICBMICHR
Ta20NEDL, FOEINEML UL IERAICEEHLEZY. HEH0IE2
KOEMBICHR T2 HE. LOLESS, SRS, EH
BMEY LTI A#BATHET 258 IEHEL -1, b,
Matuyama (1950) &, DIRHBEBLI~LO5D3IKICHKRT 256 %
8OHIF1HICEHEL TS,

Eisler (1892) 3. iR DA RO TEFEMICHE - R L T,
FOFELS. SHIBRE SIEIKE., XSIZEAREOKRXICETNWT 6 R
WKAEL., FNPHBHOBHCIMBOEHBHOEIC L HIGT
HZekxzHSHLIILI, [FREKDOSDHIE. Bardeen & Elting (1901).
Horwitz (1939). Matuyama(1950). F%E (1981). L& (1984) Sz k-
TEBINTWS,

SHEEFZIT. BHOEMER L. KEME, PSSR, BUEHRE (
Truncus lumbosacralis, T s & BT ) &M T 2 3EMOMHETHIKXIC
HOWT., Do 9RIcHELE (I6—-1, £6) . &
I FHAR A5 4 FEMARICHKR L. 3 ORI S KRMERE. B,
FHMBOIEF CTH 21548 ( KEMEZ BN MRS >SAEMRE) £ E
WA (L4 - TsiEFER) 4HL. 30T TH. BEAEHERICS
MT 2EBRKEHBLOESHLIZRKWIES (BB HERE > KREMHE >
BSHMIE ) #L 4 - Ts AR, chneric., BAFARBICENYT 3
BEASAE LI mmEA T emD THROVEGS ( KBRFEE > BASH R > FE AL E
B#) A#L4 - TsHFIEHEL I,

SIEHENBL A4ICHEKRT 2584450 P3 640 (81. 8%)
WHIHL, #0556, L4 - TsEER, L4 -Tsk®. L4 -Ts
AT ENFN. 2740 (61. 6%) . 50M (11. 2%) .
401 (9. 0%) #HDTWVI: (X6) .



H6 -1 DHEEEDOSE (THE. 1984i25870)

L3 (&Ww) L3-L4-b
L3 L3
L4
)1,4
F
em L5 Fem )LS
Obt
Obt
Ts Ts
L4 -Tsk L4-Ts#Hl
L3 L3
)L4 L4
L5
Fem Fem LS
Obt Obt /
Ts Ts
L4-L5-a 3 L4-L5-b, 4 L5 (EW)

L3
) La ) / s
%} L5 L5 .
K / S Fen
Obt

Obt
Ts Ts Ts

Fem --- KEEMIEE.  Obt --- BRASHAMEE. Ts -—- EAEREE.
L3. L4, L5 --- % 3. 4, SEERPER



DR, 1 OEERICHEACBEH L CEIEMRICHRT 25E
#L3E, 192 RANCHEEL CTHESEMRICHRT254%L
RIS, FNFN2M (0. 4%) . 22 (4. 9%) IZ&ED
Iz L3BTIE, EHBEROTRLAIEHERD LROSEIREAIL.
FEHEREEHEL TEF 1 OHEMCEE L. BAFERETNHO B
&% (Sherrington, 1892) %/ R¥. ZH&XAIZ. L 5ERITIHIEMER
HFOTREMWBHEZRD FROSEEREIL., EFRLERLTIERXL S
HREACEHL., MERIVWLOIERERART. MEFZOAMERNIC
EHEHEOEHRE, REMICEERAESZCHIAL TV 5,

SIEHMENSLI3IEL4, LALLSD2OOMBICEREBEEE
. FHOS MRS KR L EIBERBRRIC2A2T 200 (all)
booKBEMER., PASEMER. BUEHERIC3I S TSLD ( bR X
T&3%, HEMENPEERLOBEMICBEHLLEEICE. L3 - L
4—-—a®r L3 -LA-DbRMBXHTE, TNFN6M (1. 3%) .
T (1. 6%) ICHIRL. ChORBEREOERBRSCEERICHEL T
Wb, HiEEESEAICEHLLESICIE. L4 - L5—-afleL
4 - L5-bEBIMBXFITE., FNFNL8HA (4. 0%) . 264 |
5. 8% ) ICHIRL., B THAIBLHEL T, AHOEERRMBE W
H¥zzed»s, KOLRIGAEWEREREERIZEANE, Fhwx.
DIEHEOEE T 2 afd. bBEHEL T, LVFIER:ZEZONT
W5 ( THEE, 1984) .

SRS L 4 - LS EEERETAESICIE. L4 SEEMERIC
BT 5 FiTHE. Lo »S KEMECHEMEICEMT % LiTROE
HAERBTZ2ZEHBZN. BFicid. LA4OTIARIE. L5»SHEM
BADETROBEM, ML L5925 KBHEAD LITROEMH %5 X
THELHAS.

Sl HEORBER (L4 - L5, LoR) 344506681, Al
BRI (L3, L3:-L4%) F15MIcEDONn. RBRIRIERLY
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6 AR (N furcalis) OFZAE & SURATREBEORMG (22 4{64 4 54

N. furcalis ' & " Bl

DRZRE I 111 v Vo VI~IX X XI~XIII (HIRLARE)

L3 2 — — — — — — 2 ( 0. 4%)
L3-L4-a 5 — — — 1 — — 6 ( 1. 3%)
L3:-L4-b 3 — — 2 1 — 1 7( 1. 6%)
L4 -Tsxk 24 1 1 11 13 — — 50 (11. 2%)

(48%) (2% (2%  (22%)  (26%)
L4 -TsiERE 177 3 5 22 58 3 6 274 (61. 6%)
(65%) (1% (2% (8% (21% (1% (2%
L4-Ts#l 22 2 — 7 7 1 1 40 (9. 0%)
(55%) (5% (18%)  (18%) (3%  ( 3%)
L4-L5—a 11 1 — — 6 — — 18 ( 4. 0%)
L4-L5-b 15 1 — 4 5 — 1 26 ( 5. 8%)
(58%)  ( 4%) (15%)  (19%) ( 4%)
L5 11 2 — 1 8 — — 22 (4. 9%)
(50%)  ( 9%) (5%  (36%)
i 270 10 6 47 99 4 9 44 51|
(61% (2% (1% (11%) (229 (1% (2%
K6-2 SiE#EomE:RIRHEREORGR (44548
100%
Xt2=6. 997
(EEZE#HRZL)
i;\;
1K
)
121
% 50% ks !
% 18
g { // 18 [
97
r 5 /// %3
£l / /
A n
L3/

L3-L4 Tsk TsiE¥ Ts#

1 56

L4 -

5 O

L4- La-

L4-L5 L5

2746 408 44H1 224

SRR O EE



4T EEHEBELE. HERCFEROHERESIE. Eisler (1892
) @1 27HIR1 9% L 3. Matuyama (1950) 0 8 OHIh 8 Fl & 4
Bil, THE (1894) 0 1 78HIh36HlL 48l ZEDH DI,

Sl HEEICL 30EMT 5EER (L3, L3-L4—a., b)) |
DIEHENLADT s KB, TsEFER, TsHifl. LoO&BMT 5%
B (L4 -L5—a. b, L5&) O58IZENVT. ERHEED I
BO(EEH) TEnfn., 15100 (66. 7%) . 50
24 (48. 0%) . 2741 7TT7THM (64. 6%). 4 0fs
221 (55. 0%). 66MHT3THI (56. 1%) IHBEL., B@&
BITIEVEIHB2M (13. 3%) . 11 (22. 0%) . 2 2M (
8. 0%). T (17. 5%). Bl (7. 6% ) T, £ VI~IXH
2 (13. 3%) . 13f (26. 0%) . 58Mf (21. 2%
) . T (17. 5%). 191 (28. 8% ) IcHRL k. 22T
. DEHROFRICEFRE . RRAHEFROERITITIFFLLHEL
Tl (k6) .

SEHEORIEE, L40Ts kB, TsEFR., TsHf, HER
DL4-L5(a, b)#®, LoROGEICENWT. SURMERENITF
h*xn. 158458 (33. 3%) . 50fllF261H (52. 0%
) . 2749 T7TH (35. 4%) . 40818l (45. 0%
) . 44f91 8/ (40. 9%) . 22fih1 1f8 (50. 0%) i
HIRLz, BECSNT. BUKMHEROHIRAEESIZIEFLVC L H
S, DiEHRORIKE R EFERE L ORMICFA ORI MK Ao v & Hk
Lz (K6 —2),
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£7 Yavr—Roms RUEEROMG (22 4(k4 4 5{1)

Yar—HoS g & ' Bl &
[ I11 v Vo VI~IX X XI~KIII (HHBBEE)
L3 (&) 2 — — 1 2 - 1 6 (1. 39%)
(33%) (17%  (33%) (17%)
L4 (E%) 245 7 6 43 85 4 7 397 (89. 2%)
(62%) (2% (2% (L1® (1% (1% (2%
L5 () 23 3 — 3 12 — 1 42 (9. 4%)
(55%)  ( 7%) (7% (29%) (2%)
it 270 10 6 47 99 4 9 4 4 50
(61%) (2% (1%  (11%) (2% (9% (2%
Yar—HRomE L3 (&) - B2 2{FiMoT 1.3 ~ L 3/L40HEMEE®S
L4 (F%) : F23{gio L1 /3 ~ L4/L5oOMEMREES
L5 (&) : F|24AHOLE ~ 41./3%8E3
KT YI2E—RBOEX & RUKER
HBOMK (4 458)
100% 7
X2=2.675
(FEE#RZL)
?&
i s
i
o
bl
D 50%T
Al
34 152
&
& | @Z
=

N\
N

E
B &

EINNNNNNN

6 3978 428

Yar—KRogs

— 101 —



7. YAE-ROSXEERRHESELOBFR (XT . XT7)

Yabv—#Hiz. EEOBEELBRABALSIEERIN. EHXEE
AEHREREOS 2B (SFHEEH, 1975) . FoSxid. EH
FH. H5VIEETARBOMNEICEABLTEETHL2INE DL, TOXE
BICOWTORRIIEBD TL0N,

YAE-BOZIH, KATHBOESEFIFERRY. o0 HE
BT a5AE. 224KF 20K (8. 9% ) ICHHLE. < ® >
L, BOEHOIEMBITHAE 4K, F1 2KWHEOKRIERE 4 2(KICRY
ko KEATHRKBIIEIPERLLZGEAICE. BBCEBROER (£4)
HfElof:. KATEFOMNBOBEZZGEEICIE. ZRFNOKEHRD
BESEAEYIAIE—HOSXLHELL. SHOMETIE. Bl
BELTHELD. YaE—RoSSd. EHEHE & HBMHRE 0BG
Tk (7).

YO —A. BAEME (F23H) HEKLLLEFDEMNDHERMM
BRAEEAEA%L 48 (EER) 9L, 224451 944K (
86. T%). 445Ith397TH (89. 2% ) IZADL-. ¥ o
E—#BIEFR L0 LEAIICBEL T, B3EMHEEKDOT1 / 3b0L<
BZFORMOMBIHRAZE 2GS %2 L 3RS, e, BANCHEEHL T
BOEHHEEDO L1 /3ol /32 F2584% LoRICHEL. #
NENAEGHAN (1. 3%). 26&K420 (9. 4%) ICADT.
Yar—HoRAEEST. BABSHLOLE6~THESHERLR,

YaCr—HMoL3RTIHE. MAi#HE23 %14k, 24% 2K (F1 2/
HOME#H 1 KZEFT ) 1B, HIC. YaE—HoOLSRTIE.
HIHE2 5% TR, 24% 1 81K (S 1 OEMMBITH 3FLEBEEY 1K
EEU) IKADL., LEHB-T. Yar—Hoaxit. IIRiHORYE
WP ->TEEL. BHOEHER CIIEMIC. ERBTIZEMIIHEEHL
1z,

YA REBEKHEBORBARFAET 2L (XT) . YaLE—HKo
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L3 (&), L4 (IEH). L5 ({E\W) O3BIZBNT. 3RHE
BO IR (EFEH) ZxnFh., 62 (33. 3%). 3974l
2458 (61. 7%). 420+ 23# (54. 8%) iz, VEIL
1 (16. 7%). 431 (10. 8%). 3M (7. 1%)ic. %
PVI~IXEIZ 24 (33. 3%) . 854l (21. 4%) . 124 (
28. 6%) . XSIZXI~XITIT®RE 1M (1 6. 7%) . TH (
1. 8%). 1 (2. 4%) iCHIELE. 3BCBNT. EKHE
Az ENFN, 48 (66. T%). 152 (38. 3%). 19
il (45. 2% ) ICHIRL., YA —HOL3RTEIMD 28 L
T. R EHEH & LILEBHSZHET 2500, HitMIIZHEED

EHBOLEPS., LEB-T, YIE—HOEILRARNHEERS
rOREICHENOBRIERNEHELE (KT) .

ClFREET oSS cFRHEB L OBKR (X8 . X8)

EEEoES X2, AR E TELOLIBEERAED LKL T,
EHINVORKETHAMLSHEBIL T, (WHOMNE L OBEBRTHEL 2.
WEHREE. BLEBOWHELZL . FOoEXE. F1MMHE (S 1 =5
25 ) OFE2~BE3MWMHE (S3) . HE2NITFEANHEE TS - T
Y\Wb (Bergman et al., 1988) .

g (1933) X, 23 1 IKDIIBIRBNT. HREOEX%2S 1~S
2. S1~S3D—#. S1~S3. S1~S4D0—PIIXBFLT. #
nFnl. 0%, 67. 5%. 31. 0%. 0. 5%ICAD. ALK
Hasebe (1913) 4. Ai3&E% 10. 2%. 75. 5%. 14. 3%Ic&
iz, HELEHFHF (1936/1937) . BB\ IXS 1 ~S 30—,
SHBXN2BED. 2RABHDNA40%EHFELEL EED, £, EHED
S (1963) iZ. 380fll#AAEL C. F3MNMHEOEESFRLE N LN
W3,

iREEEES ( B4k ) A3, LATHEROBRFEICHIGL TELT 228
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Eisler (1892) & Bolk (1894) ASid#k L . F 7=EKE. Gladstone (1896/
1897) . ALATH 2 S DIFH IS, BHiKmE & p RO &S RANCHE)
TAHZEHEREL TS, LAPALAEMFS, HREOGX L #REFEOK
BORERICOVWTIE., #nE2FLIHABLLEMRIIREZRE DS E
Wwo (KA. 1951) .

. SWHEOERBERELINEHM, ch Lo 1EHEILTA
liHE, cheldRAic, #BimLTte~TIlHOERbLEDOSNS., W
LB DWW T, fBilF (1933) k. 4flME. SAHE. 6ll#HAZFNF
N, 2314&P2{K (0. 9%). 1974k (85. 3%). 324k (
13. 9%) t#mEL. 4O HIRE{LFIHE2 5ITR-> T, 761l
HEAZNIRIHE2 3 & 2 4DIFAICEDT.  Young & Ince (1939/1940)
. LERIBICT, 425 1 0KP 3k (0. 6%) . 6MliEA 1O
k(2. 0%) B £z, ML eHHF (1936/1937) 1. 6 HEL
BOLHEEZ690HHB3 9K (5. T%) £MELTWS. 4 HEMEAL
FOHBEIGZHERE L <. Fujino (1934) . 2o#m&EH A2 LHTW
%,

AED20 04 (Y 2 4K TIHAHEBAARE) Tk, 410H. 510
He. BALME. TILMEEZZNFNn., 34K (1. 5%). 794K (39. 5
%). 111{K(55. 5%). Tk (3. 5%) ICED-. =B,
CZTBABITH. (LBBITH (SEEFAEL TOZWY) 3L L
THal-. 41iHIEZ. 6EH® 1k, SEHO 2{KIC. SIIHIZ. 4
FEMED 21k, SHEMH D6 61k, 6IEMED 1 1{Kic. 6L, 4[EHOD
3k, SIEHED 1 054k, 6IEHD3{KIC. £1-. TAHIZE TS EH
> THIRL T,

FITE. 4NiHE. BBV ITHEAR T2 5IH X, BHEOLE
RENCHELZ-> THIRT 2 2e08%<. KA. 6~ TIiHEE. BEIWBIT
LU ZEBITHAE T 28HOERMICERT 22 HENESH
z2onsd. LarLuds. IBEREOBRAIC L > TIIHEEE T
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HIT, BHAOEMENEBHOBA (HH50NEEDH) &0 O HEKER
Z. EFCEHEbLATZRVWEFE 26N 5,

HEH DML, WA OE D ICHIDL TS, FNWAR. &
FRoEmER T, WEEBEREE. (e ORIt > THESEI LT
FEANCHEE T 2000, IHOHEMEZELZ S 20, BRIZ. EXDS
i DHEE L O IERBE ETiE. BANCHEE L AIHEAIE IR S h
rclilkzrsd, FOHEAOMNEEE. AREO LESE LIIHEMEKRD
tELYEBANCANET S, \WH W BHypobasal DFEKAERL TW5,
InEiEFAMC, BREOEER T, WEBRmid. haiHE OB e
Lo TEMIBHT2000., IIHDOEAD 2L S 20, SIIHEDS
AL OEANCHE L A RImICERENE. FOMNEEIE. Sl
B R ASE LA bk OEEMIICAIEL 2. WH Y SHyperbasal
DIERERTCEBEZONS,

IFEEORIKICIE. FiddDHypobasal . Hyperbasal®IE» 2. AHIER
D _L#x & MK BT & ABIT TS DHomobasal AXAlENTWS.,  #EIL
ErH (1936/1937) k. fLAiH#E 2 3S0BFHOEMHAETIE. IBEIKE %
MR T 2IIHERIEIEMN L . IIBJEIL# THypobasal & ;RL . xHT. 1l
AHE250ERRTIE. BERXmMIZS1~S 20 2/, ol N,
{lI'E JiE ®Homobasal & Hyperbasal®S#iiN4 52 & #BHSHICL 1=,

SEORETE. WEHEHO LABSELGTYEAEHIIEERILGAE.
224fkh 16k (7. 1%) 0. WEHKEIZ. ST
EEOEH (B24H) TarL»o., mOBEMNTIEFE AWM (552 8H#H)
EFTCHM-1- (KR8) .

IWiFREEiOExIE. F 1AM (FB25H#H) HEED L1 /3H»55FE 31
HE(B2TH) #EDOP 1 /3 FTEBIGEEPRLEL,. THh%E25
~2T7TR (EER) oML, 444037 181 (83. 6%) I8
Hlz. MEBEES. EFR LS. Lxe THEMBE LITITIE 1 EE
AICHEBLT. BOEHETEIPOFE 2 THROE I ICEMAEN 2510
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B (24~26% )%, 30 (6. 8% ) ic. xic. E&E T
1 EIRENICHEEIL T, B2 iHHEED L1 /3»SF A IHEKERDOT
1/3CEHEIN2EMR (26~28) |, 120 (2. 7T%) i
A1

IRFRAET D E#FASIER (FE25H ) Tb., TAMPLREL T, (LilmREE
DEHXDOHENES (256~2 78 ) 144 (3. 2%) 2. ¥,
TARAPRACIHBIL T, ZOSIPEPSHEE (25~28%) [T 74l
(1. 6%) ICiAD. MIBEEHO LRAPEFER LY 1 HEHEVWGA
TH., TRABTEL T, WBEEBIEA 258 (24~2 7T8) (2 81
(1. 8% ). £/, WIEMEEHOLRBEER LD 1 SEHIEWVEAT
b, TABLERLT., 20@3XBHENWEE (26~2 7TH) T 28 (
0. 5% ) BB, (EHEE (BXE) OFEIZ. 2oE53 085k
WIS, BMEEEEANOMOEMA#EL L. KA. FOH5XH
LM 2BAIIE. ErL-T., 2ORESFI LB TFEINT.

IO FADBEVWIES (24~26. 2 TR ) T, BHOEH
RZ 2341 1K (48%) . T#bb. g2 236Kk, FE5E
HEONIBELIE 3K, (IATHOBBETIE 2EKICHE L. HWEE (
26~27. 28%) Tlx. BHOERERMIZISEKDP 7K (88%) . T
bhb, IRIHE2 51X TR, F1LILMOEMLIE 1 KIZZED s T,
Lzd-> T, liEEfEoESE. UATHOREEZ» 20 BEICKBRYT 3
ZEDBEEINT.

WBREE FROEXD, 8\ (24~26. 27T8) | EF¥ (25~
26, 27. 28%) [ KW (26~27. 288 ) O3IHEICHONT.
ARHEBEOROHBRAR2L (X8) . KHEMED I & (I EXH
) ZEFENFN. 38AF21M (55. 3%) . 392Mh24 3 (
62. 0%). 146l (42. 9% ) c. VEIIZIG6MH (15. 8
%). 397 (9. 9%) . 2M1 (14. 3%) . £VI~IXAL8
il (21. 1%). 86MI (21. 9%) . 44 (28. 6%) Ic. X
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8 (BEHEEiOZE & BURATEEDOMER (2 2 41K4 4 4{3)

(LRI DR & g & B TS
I 111 v Vo VI~IX X XI~XIII (HBSEE)
24~26 (@) 19 - — 4 5 — 2 30 ( 6. 8%)
(63%) (13%)  (17%) ( 7%)
24~27 2 — 1 2 3 - — 8 ( 1. 8%)
25~26 4 - — 3 6 — 1 14 ( 3. 2%)
(29%) (21%)  (43%) ( 7%)
25~27 (E%) 236 8 5 36 77 4 5 371 (83. 6%)
(64%) (2% (1% (109 (1% (1% (1%
25~28 3 1 — — 3 — — 7( 1. 6%)
26~27 2 — — — — — — 2 ( 0. 5%)
26~28 ({Eu) 4 1 — 2 4 — 1 12 ( 2. 7%)
(33%)  ( 8%) (17%)  (33%) ( 8%
it 270 10 6 47 98 4 9 44414
61% (2% (1% (11% (22%) (1% (2%
{ILiSEEIDE X 24~26 (B\) : L5ODOFE ~ S20TEFT
(S1=25) 25~27 (F%) : S1®tl1/3 ~ S3o%1,/3%T
26~28 (&) : S200t1/3 ~ S4DF1/3%T
M8 fisREiDEs (L& - T#) 34K
HEANME (44 40)
(BEFICE EfLEBH L ED D)
IOO%W 100%
X2=2. 613 X?2=6. 687
(BEZExRL) (P<0. O5THEERY)
e
X
- 12
5 ! /
g4
B 80%1 17 o 21 /
2 nm
)
. .
7 /J // %
= na k=2 iE &
ﬁ ) E ﬁ W )
38/ 3924 14% 44H 381681 194
TN R : 1T WSRO FTROE X
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SICXI~XITIRNZ 2 (5. 3% ). 6f (1. 5%). 1 (7. 1
%) ICHIEL 1=, :n63ﬁm£wf‘¥ﬁ%§ngwmﬁﬁﬁF
WRKEZRDO L2, . 3BICBITA3FKRHEEMN O BIREE
. FnFENLITEM (44, 7T%). 149 (38. 0%) . 8 (
57. 1%) LBL2H00D. st ICEEDEZRD P>, L
oo T (B RO X L RAKBHERFES L ORI, FhloEKk
e L (K8) .

£, WWBEEESTHROESZD, B8V (24~26, 25~26%) |
FH (24~27, 25~27, 26~27H8 ), AN (25~28,
26~28%) O3HFICBNWT, BERHEHEOIR (EFH) T+ F
n, 448523 (52. 3%). 381+ 240f(63. 0%
) . 19fh T (36. 8% ). VRIUZTHM (15. 9%). 38
fil (10. 0%) . 241 (1 0. 5%) (. £H~VI~IXBL 1 181 (
25. 0%). 80 (21. 0%). 7T (36. 8%)IC. X5
XI~XITI®RIZ 3 (6. 8% ). S (1. 3%). 1l (5. 3%)

ICHERL -,

BB BITA2ERHEEN ( LALABHLET) X, EnEn2 14
(47. 7T%). 14100 (3 0%). 12l (6 2A)L&
B[U . Z T, MM%%Tﬁwmé@ %;Ulﬂﬁﬁm

BWT, ﬂikﬁ'ﬁf’éi afl ( EALEBH b ET ) ORBEIE. HETR Lﬁa d
wmLt- (P<0. 05) (X8).

9. RRFokES L HRHEEORMR (X9 . X9)

ZLRA . AIEdiEICRIE T 2HROE L. IENE (BEEH) O
LHd» o, XoRZIFIREBYIROEMRE & 20L& SR % /5
WHEIML TWA (Frohse Frankel, 1908). FOHBRIMNHHELR L
LH-T, FNOE—EKELTERMHE L THRBEZNTWS, R
X, AERICIELEERNESICHIRITE20NE L, XEHBROBEAH» S
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. FERAOBRRER XA TE W ¢ (Ranke, 1897). Fi1z. FK
e FERADOIEEG. HH5NVEBITHROLERLE, FOREEZDLDIT
LELSAEA TS, CHSOMBEIZONWTE. AftFo 1) IZHEiD
L7z,

ZURA L. BEATIAIERIAEE O, 5 20H 0 S5 4 (LH TR
T 58X N (Schaeffer, 1951). £/ FDOERIZHDWTIZ. Kopsch
(1952) 2. ZOREMBEARL T, B IHE»SESWUHE. XSICIFRE
BETCEMBzcEe. RFICEALT. B2 HEIMHE. HHNIEE3 &
FBaiHr ok c a2z e HxiILRL TW3,

LR OERTE ICHZ-> T, ERFHOXERBEOHISEILTZZ L
HHSHTHBITNE S (Eisler, 1892) . BLRFOEBEBEH T 2
ceiZELTIE. KA (1958) #BR\WT, HEDE A, ZDF LW
HIrRA SN,

SEOEBETIE. KRHOREIKIZ. RSN TIESE LI (F25H#
) AEIEDOT L /305, BOLEMTIHESIME (F2 9 ) AlIED
1 /3%7T. ZL(£X9). #uB. HERHoRBEDOLEE. b
LI THRBELATEREHIIERLLZBAIE. 22 4KP 34K
15. 2%) ICHERxNT.

BRI, FB2MHE (B2 6#) AIEDOF 1 /I SFEA{IH (5
2 8 ) Ml OF 1 /30EFE TR Z2FEPRLEL. ThE26
~28% (EFFR) LOHL, 443MF3 190 (72. 0%) 2
Hiz. EERIOL, ZoRIEB LEEE THE LITIFIE 1 oETEANC
BEILT. S1HEOT1 /353 HOF 1 /3 ickZ 2EME
(25~278) X, 10 (2. 3%) . M. FOLBLETE
MEBLIZIFIT I DERACHEEL C. B3O LEL /3 SFESIMH
DE1 /3 BEMR (2T~298) 3. 28 (6. 3%) I
B,

RIRHREBESO LEMBER (F26H) TH., FTEBXEFLT. 34K
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FORIBESIES 2284 (26~2 TR ) 33 7M (8. 4%) IZ.
iz, THBRBICEHL T, BIRESHEKRT 256 (26~2 98
) 1IZ4M (0. 9%) iIKED. BRBHEBESOEEPSEERLY 1
SHEWEATHL., TESRUIIBHL T, 20RPEKRT 5L (
25~28®) I3 (0. 7T%) 2. 1. #O LEH 1 HHENVG
ATH. THPLRL T, BIHESKES 2254 (2T7T~28%8) &
42/ (9. 5% ) WCHIRL =,

RRAEBESO LEBENVIES (256~27. 28%) Tld. HFED
EMART O P4k (44%) 12 BB (27~28, 298) T
2. BHOEERIT 42401 3K (31%) icHBEL. MlFiEDOEL
- T BB oORES LEEL 2.

RSO LBO. B (25~27T. 288 ) . F#H (26~
27. 28, 298) . BV (27~28, 29%) 03I HO>NT.
ARHEBEOERLOEBHAR L (X9 ) . BRKHERD IR ( EFHI
b iEFNFNL3MPLOM (77. 0%) . 360{IFH2 254
62. 5%). TOMB3I4M (48. 6% ). VEF I (7. 7
%). 361 (10. 0%). 101 (14. 3%)Ic. £LVI~IXE
2@ (15. 4%) . 72 (20. 0%) . 18I (25. 7%)
WHIRL 1=,

. SEWKBYL2RRMmMERS ( LAEBAHILET) 3. 2nEFN
3M (23. 1%). 136 (37. 5%). 361 (51. 4%)
A, FZTEHERDREESO LEOEICHEL > CRRHEEDE
ALEIL. BEESEEBO TR - CRUKBHE®EA (_EFLEEH %
i) A, HETMICEREE ML (P<0. 05) (®9).

FRERHERSOTROS XD, W (25~27, 26~2TH
) . IF¥ (25~28. 26~28. 27T~28%) [ &K\ (26~
29, 2T~29%) O3BICIBNTIE. BERHEERD IR (EFR)
dENFN., 4ATEG27TH (57. 4%) . 3642260 (
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%9

ZURARDECHES & FUARTEGEDRR (22 4{64 4 3{3)

RURER DA S g5 o % #l %
1 11 v V  VI~IX X XI~XIII (HHE5E%)
25~27 (BW) 8 — — 1 1 — — 10 ( 29%)
25~28 2 — — — 1 — — 3( 1%)
26~27 19 1 1 5 8 1 1 37 ( 8%)
(51%) (3% (3%  (16%)  (22%) (3% (3%
26~28 (IE¥) 205 4 4 30 68 3 5 319 (72%)
(64%) (1% (1% (9% (21% (1% (2%
26~29 1 1 — — 2 — — 4 ( 1%)
27~28 193 1 1 8 11 — 2 42 ( 9%)
(45%) (2% (2% (19%)  (26%) { 5%)
27~29 (EWN) 15 3 — 2 7 — 1 28 ( 6%)
(54%)  (11%) [ 7%)  (25%) ( 4%)
b 269 10 6 47 98 4 9 443
B1%) (2% (1% (11%  (22%) (1% (2%
REhokeEE 25~27 (BW) SIOF1,/3 ~ S3o41,/3%T
(S2=26) 26~28 (F&) S2m%1 /3 ~ S40%1,/3%T
27~29 (&) S3ntl /3 ~ S5DLE1/3%7T
X9 XMoo (& - T CAARHEROBE (44 34D
(Baplci: EfLE AL FDH S)
100% 7 100%-
X2=6. 241 X2=2. 039
%1 (P<0. OSTHEEDY) (AEERL)
VN
o
R
& H0%
% 36 16
2 ’ ,
T 77 20 77
< 135 f?' 138 ,/
3 /// 7, / 7 / 4
T4 / /
0 / |
% // / 7
=2 1E B 1E 1139
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