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WHAT CAN BE LEARNED FROM MUSCULAR VARIATION ?:
THE BICEPS BRACHII AND ANTEBRACHIAL EXTENSORS

Kazuo Kosuar
Department of Anatomy (I), The Jikei University School of Medicine

I dissected upper limbs to investigate the relationship between anomalous muscles and their
nerves. I dissected 68 limbs from 53 cadavers possessing a supernumerary head (SNH) of the
biceps brachii muscle and 110 limbs without apparent anomalies (common limbs) from 55
cadavers and observed the branching pattern of the musculocutaneous nerve. Communicating
branches with the median nerve were observed in 24 of the 110 common limbs (21.8%) and in
39 of the 68 SNH limbs (57.4%). Branching patterns were divided into those with (group II)
and without (group I) communicating branches. Eight types of branching patterns were found
in group I and 16 in group II in common limbs, and 12 types were found in group I and 38 in
group II in limbs with a SNH. These findings suggest that 1) communicating branches are
common in limbs with a SNH and 2) the presence of a SNH head affects nerve branching.

Next, I examined the frequency and types of muscular variations to clarify the significance
of the variations. I dissected 7 antebrachial muscles of 516 upper limbs: extensor pollicis
longus and brevis, extensor indicis, extensor carpi radialis longus and brevis, extensor carpi
ulnaris, and extensor digiti minimi. There were five main types in each muscle : those lacking
the muscle, those having an accessory slip or accessory tendon, or those with other anomalies.
Each type had many subtypes. Although there are cases difficult to explain on the basis of
phylogeny and cases in which acquired factors have to be considered, variation subtypes and
their frequencies lead us to the following conclusions. 1) Some muscles appear to be stable
state with a lower frequency (e.g., extensor pollicis longus) and number (e.g., extensor carpi
ulnaris) of variations. In contrast, other muscles seem to be unstable, with a higher frequency
(e.g., extensor carpi radialis longus) and number of types (e.g., extensor indicis) of variations.
2) The variation seems to indicate the past form of differentiation, but rarely indicates the
future form on its way to differentiation (e.g., extensor digiti minimi).

The findings suggest that variations in muscles influence nerve branching and indicate the
degree or process of differentiation.

(Tokyo Jikeikai Medical Journal 2002 ; 117 : 131-53)

Key words : variation, differentiation, biceps brachii, antebrachial extensors, nerve branching

L g SRR R B —H T, MR e L ik
o i sHb otz FO—2Iz, b MISEINES
PRSI 2 HFNC L CLLR, BEYETET  Tu3DOTEARXANTE 228, #RZTTRL

|



132 N

FEETELAELRDH > TES ZLTHSE, S0
Bz Fe N OFEORGE IR —ETIE R S ERN D
3. FAXHEETSEOEREOWIEE LT LD
FIICEAL THO» DT F L 720710, f5 R
HHER BRI T 20T, ED S D
HWEN20EEIWEIC Uz, ORISR
BODINCHEERLG 2 Tnbp, Bk B —iE
i L mE R E OBRRTIML, % L THOERERN
EEPED LI REEEFF> TOENICDOWTH
N7z T OB R Tl N7z,

II. BB BFRIE & R R0 oIl

EBE B I RREEA R SN D L ASHIS
N, Flo, AR XIS IEHHE & ORIC A
RS R S5 (Fig. 1) V=192 TEH 72 FRRICAS
WSRO, EFEHO H 5 BRI ZEE s R S

Fig. 1. Supernumerary head and communicating
branch with median nerve. After mus-
culocutaneous nerve (MC) passed through the
coracobrachialis (C), it supplied the branch to
the short head (S), long head (L) and supernu-
merary head (SNH) of the biceps brachii, and
to the brachialis (B). While, communicating
branch (CB) with the median nerve (M) was
found. The short head was cut.
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newly b2, xRN IEFHERE LAk
I IE PR & e COMATHT IR R e & 72 %
Tatlbd 2 (Fig.2). % 2 CHAIZEFEEE Lz
B 2E#ES, IEH EBEORBME L <, WE
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Fig. 2. Branches of the musculocutaneous nerve
and partial fusion with the median nerve.
Musculocutaneous nerve (MC) branched to the
short head (S), long head (L) and supernumer-
ary head (SNH) of the biceps brachii. While,
communicating branch (CB) joined to the
median nerve (M). After branching to the
brachialis (B), it bifurcated to the lateral ante-
brachial cutaneous nerve (LAC) and the
median nerve (M). v Vessels to the biceps

brachii.
Table 1. Materials
Male Female Total
R L TIR L T|R L T
Standard 35 35 7020 20 40|55 55 110
S.N.H.Bi. 12 12 24| 3 3 6|15 15 30
S.N.H.Uni. 21 21 42117 17 34|38 38 76

S.N.H.Bi: Possessing S.N.H. hilaterally
S.N.H.Uni : Possessing S.N.H. unilaterally
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Table 2. Typel in the Standard Group
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Fig. 3. A scheme of the musculocutaneous nerve in Typel of the standard group, in which a
communication with the median nerve is not observed. Eight branching patterns were found.
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Fig. 4. A scheme of the musculocutaneous nerve in Type Ila of the standard group, in which a
communication to the median nerve is found. Twelve patterns were found.

Table 3. Typella in the Standard Group

Table4. Typellb & Ilc in the Standard Group

M F T M F T
Type | R L | R L | R L Type | R L | R L | R L
1: 0 1 0 1 0 2 IIb 1: 1 0 1 0 2 0
2: 1 0 0 0 1 0 2: 0 1 1 0 1 1
3: 1 2 0 0 1 2 3: 0 0 0 1 0 1
4: 1 0 0 0 1 0 Ilc 4: 1 0 0 0 1 0
5: 0 1 2 1 2 2 T 9 1 9 1 4 9
6: 0 1 0 0 0 1
7: 0 0 1 0 1 0
8: 1 0 0 0 1 0
9: 1 0 0 0 1 0 X 16100.9%), 1 HEITH - 7z, [Ib BNz 132
10 0 0 0 1 0 1 BB IERREO 2 IREFHZT ST 260 (1
1 1 0 0 0 1 0 ) e, GRBEE L LTHIET 25028, 38)
12 L I R B> 7z, 75 e BOBIT AR MED S DR
T: 6 5 4 3 10 8 TS A3 TE HR AR S U\ TR 5 B AR T e 43

Fig.5. A scheme of the musculocutaneous nerve in
TypeIlb (1-3) and Typellc (4) of the stan-
dard group, in which a communication is found
from the median nerve to the mus-
culocutaneous nerve (TypeIIb, 1-3), and vice
versa (Typellc, 4).
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Fig.6. A scheme of the musculocutaneous nerve in Typel of the S.N.H. group, in which a
communication with the median nerve is not observed. Twelve patterns were found.
Table5. Typel in the S.N.H. Group Table 6. Typella in the S.N.H. Group
M F T M F T
Type R L R L R L Type R L R L R L
1: 3 5 2 2 5 7 1: 1 0 0 0 1 0
2: 1 1 0 0 1 1 2: 0 0 1 0 1 0
3: 0 2 1 0 1 2 3: 0 1 0 0 0 1
4: 2 0 1 1 3 1 4: 0 0 1 0 1 0
5: 1 0 0 0 1 0 5: 0 0 0 1 0 1
6: 0 0 0 1 0 1 6: 1 0 0 0 1 0
7: 0 0 0 1 0 1 7: 0 1 0 0 0 1
8: 0 1 0 0 0 1 8: 0 1 0 0 0 1
9: 1 0 0 0 1 0 9: 0 0 0 1 0 1
10 : 0 1 0 0 0 1 10 : 0 0 0 1 0 1
11: 0 1 0 0 0 1 11: 1 0 0 0 1 0
12 0 0 1 0 1 0 12: 2 0 0 0 2 0
T 8 11 5 5 | 13 16 13: 1 0 0 0 1 0
14: 0 1 0 0 0 1
15: 1 0 0 0 1 0
16: 1 0 0 0 1 0
12 /) ERRosn. 17: 0 1 0 0 0 1
5) EREE LA, EREAOLGE (la L, S D N I
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PR (TR, 15 A1) 2EL A, EEEHIC
BE o ORI 260 (17 A, 20 ), AKEp
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Fig.7. A scheme of the musculocutaneous nerve in Typella of the S.N.H. group, in which a
communication to the median nerve is found. Twenty-three patterns were found.

Table 7. TypeIIb in the S.N.H. Group

M F T
Type R L R L R L
1: 0 1 0 0 0 1
2: 1 0 0 0 1 0
3: 0 1 0 0 0 1
4: 0 0 0 1 0 1
5: 1 0 0 0 1 0
6: 0 0 1 0 1 0
7: 0 1 0 0 0 1
8: 0 1 0 0 0 1
9: 0 0 0 1 0 1
T: 2 4 1 2 3 6
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J R IR, R TR TER A R B
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Fig.8. A scheme of the musculocutaneous nerve in TypeIlb of the S.N.H. group, in which a
communication from the median nerve is found. Nine patterns were found.

Fig.9. A scheme of the musculocutaneous nerve in Type Ilc of the S.N.H. group, in which
communications are found from the musculocutaneous nerve to the median nerve and vice

versa. Six patterns were found.

LD, KWIEFHED & ORI ETRL Tw»
720 BOIZ AUTK ORI 1 R & EmREuE I
%12 Uik, MV %520 COMANRKE R fiE O
F L3 DONHEI N,

7)  EFEEE L, SOAM oA (e 2, Fig.

9, Table 8)

Ilc ZDOFNZ 6 B (8.8%) T, 6 HAMNELE S L
7z, Hc BN I3EE O T % KO 41 (3 Y, 6 HY)
MhHY, FRERIZYFE2BERT 26 (28, 4
#, 58), SEHEFEEE % H v TR AT L
TYF 2T 26 (4 7)), FE—HANDOREE
PEHE SN D @M, 4/, 5/, HLkER
e R o iiz, 6 B OFITIL B AR AT 233
RS2 H\Wicte, ERMRICETRL, BFUTEL
THMENRTIE R DARTRZ 72 2, A C 1 g 0E
HBR IR T IHEDS IE R & DR WR
W EBTL Tz,

Table 8. Typellc in the S.N.H. Group
M F T
Type R L R L R L
1: 0 1 0 0 0 1
2: 1 0 0 0 1 0
3: 0 1 0 0 0 1
4: 1 0 0 0 1 0
5: 0 0 0 1 0 1
6: 1 0 0 0 1 0
T: 3 2 0 1 3 3

8) ARSI SRR & HEIEL (Table 9)
TEH FRCTE, Z8@EE R Rz e v T A 86 f
(782%) T8 DOHMAERL, 2LEKLZFFD 1M
1 24 5] (21.8%) T 16 OFEEIS R S hfz, Zhic
KU, WEEEE 2 RO _BECCIE TR 29 #1(42.6%)
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Table9. Frequency of Type

Standard (N =110)
Type n %

I: 86 782 (8 29 426
II: 24 218 (16) 39 574

S.N.H. (N =68)

(Subtype) | # %  (Subtype)

IIb: 5 45 (3) 9 132

(

(38)
ITa: 18 164 (12) 24 353 (23)

(9
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Table 10. Materials

Male Female Total
R 175 83 258
L 175 83 258
T 250 166 516

1. #HEELUHE (Table 10)

M 175 4, oM 83 1k, &Ft 258 & 516 @ LK
REIBRL, FBEHOBREELREBZE L., 2L
TERRHEME, MR, ~iEih, REASF
TR, FRERITFEARM, RAAIFARME, /Na
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FOEREEED 2 1T, BHECTERO S
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Bz VEICEST 25D E LT,

2. BE
1) ERHEMHHFEEOZESE LHEE (Figs. 10-13,
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Z 2B THot, —DORENEBIRICAEL, H»
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Fig.10. A scheme of extensor pollicis longus.
Muscles were divided into 4 main types, those
having an accessory slip (TypeII), those hav-
ing an accessory tendon (Type III), those with
other anomalies (TypeIV), or normal muscle
(TypeI). Lacking the muscle was not found.
Types III and IV had some subtypes, so seven
types of the muscle were found in all.

Fig. 12. Accessory tendon of extensor pollicis lon-
gus. Accessory tendon (AT) branched in the
third canal under the extensor retinaculum
(ER), and it joined to the tendon of the exten-
sor indicis (EI) on the second proximal pha-
lanx, after having fibrous connection with the
tendon (T) of the extensor pollicis longus.
(Type Illc in the right hand of 75years old
female)

Table 11. M.ext.poll.long. (N =516)

Male Female Total
Type no % | n % | n %
1 R 164 93.7 81 97.6 | 245 95.0
L 167 954 80 96.4 | 247 95.7
II R 1 04 0 0 1 04
L 0 0 2 24 2 08
111 R 8 4.6 2 24 10 39
L 8 4.6 1 12 9 35
v R 2 11 0 0 2 08
L 0 0 0 0 0 0
A% R 0 0 0 0 0 0
Fig.11. Accessory tendon of extensor pollicis lon- L 0 0 0 0 0 0
gus. Accessory tendon (AT) branched in the
third canal under the extensor retinaculum
(ER), and attached to the first proximal pha- ERHEHHOEROPFTCEHEI NS DIZERE
lanx. The extensor retinaculum was -cut. (RS R S TS (T R A S 3 2 1 (IT1c B)) ©

(TypeIllb in the right hand of 85 years old = ’
male) b5, INEHIBD S FICAET 20 OWREEEN
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Fig. 13. Accessory slip tendon of the extensor
pollicis longus. Accessory slip tendon (AST)
was observed in the third canal under the
extensor retinaculum (ER) and passed through
the first canal. It ran with the tendon of the
extensor pollicis brevis (EPB) and attached to
the second proximal phalanx. (Typell in the
left hand of 75 years old female)

REHE & hDE~ DT (WA BT )
VARV WA LY s TN Mo
2) ERHEMEHEROLE LY (Figs. 14-17,
Table 12)

HERHEMET T 10 o B NEHZE s iz (Fig.
17), HEINZH (457 B, 88.6%) % i & %743,
B0 59 BT S 2 ORAE 2w Uiz, TTAENZ 5 6
T, BIHESHE—PFE (Ha #) %72 130w
WAIEE T A0 (Db AY) ¢h 5, HI B OFIE 15 F
T, Rl FEREE CE—EHFICAEL TS
B (Ila 2Y) OMICEHE—FFEICAEE S 241 (b
)N -tz IVEOIX3FIR S, 550
O O IEESE—HHT (IVafl), 38
—HhFg IVb &) P& T 20 TH o7, VH,
Tabb, ERHEEEBSRUTT 260X 36 Fld D,
INSIE 3 >oMBRR SNz, Thbb,
TEIEDS & > TRRAHEIMET 2> © O Bl H3 55 —Z i

Table 12. M.ext.poll.brev. (N =516)
Male Female Total
Type n % n % n %
I R 153 874 76 91.6 | 229 88.8
L 156 89.1 72 86.7| 228 884
II R 317 1 12 4 16
L 1 06 0 0 1 04
111 R 6 34 2 24 8 31
L 5 29 2 24 727
v R 2 11 0 0 2 08
L 1 06 0 0 1 04
\Y% R 11 6.3 4 48 15 538
L 12 69 9 108 21 81

Fig.14. Lack of the extensor pollicis brevis.
Accessory tendon (AT) of the abductor pollicis
longus (APL) was found as substitutional ten-
don. (Type Va in the right hand of 52 years
old male). In the case, accessory tendon (AT)
of the extensor pollicis longus (EPL) was
found (Type Illa in EPL).

BIAET 50 (Val) & BERERET D & ORI
DEHE—EHEF I E T 20 (VbE) Th s, A
JEDS 7l (Ve B Tk, BRR O e e & iR
PREEFRHRE D S E—REEHBF»TTHS
NlzDHATHo7z.
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Fig.15. Lack of the extensor pollicis brevis.
Tendinous connective fibers (*) was only
found, after turning over the tendon of the
abductor pollicis longus (APL). (Type Vc in
the right hand of 51 years old male).

ZRBMOPTHEH SN S DX, BIE—FFF
WATE T A0 (Ha &, b #Y, IVb #) LERkHE
BRI T, RIERDSERHEIMER & H T
W E (VaBl) TH2, Zhs 3ERHEHGHE
FHEIER 22 0 3 I THNL L - 22 7RT 5 D
EEZHND,

3) RIBMHEREROLE LHE (Figs. 18-22,

Table 13)

RTEHA 3RO 19 L £ <, 2 DM
B 1k & v (Fig. 18, Table13). % < (413 i,
80.09%) IXEIfELEID B & vz vl Rl (1R ¢
H 2D, T 103 41 (20.09%) 11T & 2 O H &
%, ORI TH 5, 1T B DL 45 BT Z D
BIRBED AT & 0 EHAM)Z 4 D OFRN 531
bh5, Thbb, L HICE EHETICAE
T4 (Ma#), HF=EHBFHET 246 (b
), FEOBEAET 26 (0 B), ERHEH#
ST 26 (IdR) Ths., EHOEIKZ

or

Fig. 16. Anomalous attachment of the small exten-
sor pollicis brevis. Tendon (T) of the exten-
sor pollicis brevis (EPB) passed through the
first canal under the extensor retinacurum and
attached to the first metacarpal bone. (Type
IIa in the right hand of 72 years old male).

}i%

Fig. 17. Scheme of extensor pollicis brevis. Five
main types were found and variation types
(Types II-V) had some subtypes, so ten types
were found in all. In the case of lacking the
muscle, substitutional tendon from other mus-
cles was sometimes noticed (Types Va & Vb).



Fig. 18. Scheme of extensor indicis. Variation

had some subtypes, so

types (TypesII-V)
twenty types were found in all. There were
many cases of having an accessory slip tendon
or an accessory tendon to the third phalanx
(Type IIb, Ile, IIb-IIId). Accessory tendon,
joined to the tendon of the EPL (TypesIId,
Ille) was also noticed. Extensor digitorum
manus brevis (MEDMB) was sometimes found
in TypesI & V.

Table 13. M.ext.indicis (/N =516)

Male Female Total
Type no % | n % no %
I R 146 834 67 80.7| 213 826
L 140 80.0 60 72.3| 200 775
II R 17 9.7 4.8 21 8.1
L 16 9.1 9.6 24 9.3
11 R 11 6.3 11 133 22 85
L 15 8.6 13 157 28 109
v R 0 0 0 0 0 0
L 1 0.6 2 2.4 3 1.2
\% R 1 06 1 12 2 08
L 3 17 0 0 3 1.2

i

Fig. 19. Accessory tendon of the extensor indicis.
Accessory tendon (AT) branched from the
tendon (T) of the extensor indicis (EI) on the
dorsum of hand and attached to the third
proximal phalanx. (Typelllb-2 in the left
hand of 31 old male).

Fioflix e Bl U7z, BEEEHIC(IE T 2 b
B, ERB L ORIGHRE» S ORI FHSZLT
2] (IIb-2 &, 1Ib-3 %) Nb -7z, NI B OHIF
501, CNHEIEOEIC LV EIICH T oh
3. Tixbb, HEHEFCOHI(la i), 2
=SHEEFFICO L H (b &), Wig > < fl (e
), =, HUUEHE IO < FIAId #), HE
Hig oftic RRHEHHEIC O < Fl (Tle#) TH
%, Hla TR T & [FSEOKR S 2R OHF
(IIa-1 %) XHE (MIa-2 #) 534 %, IIb &Y
W RIS SRR T4 Is 9 2 1] (TTIb-1 ) & &
fit D AR TR T 24 (Ib-2 B) A3 dp > 7z, %
BHWHRZ2ET 3 26 IVEIC L. ZODW,
IVD B SR IC PR TR S H > 72, K
M35 4 VEICET2bDE L, 2NIZIE
EisHm s RonaBrnd - 1.
ZEMOPCHEH &N 5 DIZE=I5HAIE~D
f DFFAE (1T1d 2Y) & FEFE {1 B L TR
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Fig. 20. Accessory slip tendon of the extensor in-
dicis. Accessory slip tendon (AST) attached
to the second proximal phalanx. Extensor
digitorum communis (EDC) was cut and turned
over. (Type Ila in the right hand of 56 years old
male).

EROB (IVA) exap (VR) Ths, b
I IREE PR RIZ VS, RUOBIT, i
BRI IIRIBMf 26 3T 20 CFRE» ol X 25
TR R SNS, ZHIBEEICE T 2 EHEHT
YT 2 b ODOZKED, RTRHELEES O AR
NOBE 2R T R ORET T 2 RN D B, &
AR D%  FRIEHGORIENE =R ST 5
% (IIb #, MIb #) TH 255, BROFFEREFF
OFb b5, RIEHEIEHEALEIC B S 5 B
i oMb LTz b O TEHEEZIBEUIEA ORI Z
DEFEEFEZONDS, %7, ERHEHTRE~DS
[ (1le B) REE~OBH DM % FHRE T 5 LTk
(7SR

4) REEAIFRMEHEEOLER CHE (Fig

23-27, Table 14)

EEAFREMHICI 4BOLZRMBR 5N S
(Fig. 23). #?D% < (354 fll, 68.6%) \FAl (I
) 222D (162 4, 31.49%) 121X & 2> DR

Fig. 21. Accessory tendon of the extensor indicis.
Accessory tendon (AT) was bifurcated on
the dorsal side of the second metacarpal bone ;
one (*) attached to the second proximal pha-
lanx, and one (#) joined to the tendon of the
extensor pollicis longus (EPL). (Type Ille in
the right hand of 50 years old male).

Doz, B OFIX 39 BT, BIREDERI
&Y 4onfRicadens, bbb, BHIER
S F RO HiE L CE PR EICATE T 240 (Ha
AY), FIERR IR AR R &6 5 41 (TTh
AY), IR AR R PR L =
FHICAEET 26 (lc B, BIHREIZHTHSEO
THAHTHE-EzE> TE—HFBEINET 24
(Id#) Th %, MIEOFIZ 104 FH Y, D
BN D 2 WITERORIBN RSS2 XD
5 ODHRICH»INS, Thbb, BIENE ZFF
BIATE T 260 (la 8), FEEEITF AR &
s 20 (00 B), E=rthFg o5 2 6] (e
#), B—hFFIcfIE T 2460 (101d #), #EHOH]
fExHT 26 (MleH) Ths, IVEICET LM
19 BTz, ZOMHENS—EHAVdE), H25\WIF5E
412 (IVa, IVb, IVe B) FEREMI TR & i L
Twiz, EREEHITERORIC LD 3 DD
Bz eniz, 3xbb, 2 ODMIEE--FHEMH
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Fig.22. M. extensor digitorum manus brevis.
Extensor digitorum manus brevis (MEDMB)
was found in the hand, lacking the extensor
indicis. (Type V in the left hand of 42 years old
male).

FIRMHO TR TH - TRIEE Rz 2wl (IVa
A, BRI FBRAIFREHREC &I 526 (IVb
"), BIESHE=ZGFHAET 50 (IVcH) T
b5, HmoxrME (VE) Zkhrotz,
ML OO TR AITFAR T G E A TFAR
i & BIGREE <, MRS T 241V E) 2, &l
HIEL RIS =hF 735 7 541 (b A, Ilc
7, IIIb &, IIIc #, IIle &) 235\ >, Z A3
FREGH N E b TIRE - FEAIFRETCMEL
1B ThH D, BRBMOPTRIZEEHS NS DIX
FE—rhFENOROFAETH 5 (1IId 2, 1I1d #),
Z DN, BIFENFE L CREMFRMEG D 558
ST U BRI AR & ORI HEL B
D, ZORIE—ELE-> CTE—HFBINET
24 (11d &, Fig.27) TH5, ik Wood™ 3
BIBEITAR(HA LW EA ZIER B L WhIT, A
HEIEC B D, RIS TIIHIDERE 12 7% 2103910 H|
B F AR L B AR N T 35—, B, 56
ZRFEFIZOVTWIEE,, The b REMATF

\

Ille

~

Fig. 23. Scheme of extensor carpi radialis longus.
Variation types (TypesII-IV) had some
subtypes, so fourteen types of muscle were
found in all. Lacking the muscle (Type V)
was not found. There were many cases, in
which the accessory tendon attached to the
third metacarpal (TypesIIb, Ilc, IIIb, Illc,
IIle), and some cases of fusion type (TypeIV)
with the extensor carpi radialis brevis.

Table 14. M.ext.carpi.rad.long. (N =516)

Male Female Total
Type no % | n % | n %
I R 110 62.9 63 759 173 67.1
L 122 69.7 59 71.1] 181 70.2
I R 16 9.1 4 438 20 7.8
L 16 9.1 3 36 19 74
111 R 45  25.7 13 157 58 225
L 30 171 16 19.3 46 178
v R 4 23 3 36 7 27
L 7 4.0 5 6.0 12 4.7
\Y% R 0 0 0 0 0 0
L 0 0 0 0 0 0

WA 370 B 3L DRI REME: 2 7R 91 7% D R
BB D B,
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Fig. 24. Accessory tendon of the extensor carpi
radialis longus et brevis. Accessory tendon
(AT) of the extensor carpi radialis longus
(ECRL) joined to the tendon (T) of the exten-
sor carpi radialis brevis (ECRB). Accessory
tendon (AT) of the extensor carpi radialis
brevis attached to the second metacarpal bone.
Tendons of the abductor pollicis longus
(APL) and the extensor pollicis brevis (EPB)
were cut and turned over. (Type IIIb of longus
and Type Illc of brevis in the left hand of 89
years old male).

5) FEEEMIFARMG O REZ R
24-26, 28, Table 15)

TORA T AR I 13 FE T S & 8 DA HEAY
WHE e 7z (Fig. 28), @ H (1H) 5 417 4
(80.8%) w3, D (994, 19.29%) &5
DO EET 5, LEZET % 2 F iR
FEZPFEMIET L. I BEOBIE 8L Y,
BIBEDAIEERAIC L D 3 DOHEIC S » LD, T
bbb, RIEPERICHHEL CEZhFEICE
T 540 (1a #), SIS REHITFAR R fE
T 240 (UIb &), RN _hFEIfIET 26
(Mlc &) Th 5. IV EOH 19 Bl i3 FHE S EEE
BIFAR G & SE 2 HA T 2 DRI 2R 72 2ol
(IVa®) &, FgzHE3 24 IVbHE), —iE

B (Figs.

Fig.

25.  Accessory tendon of the extensor carpi
radialis longus et brevis. Accessory tendon
(AT) of the exensor carpi radialis longus
(ECRL) attached to the third metacarpal bone.
Accessory tendon (AT) of the extensor carpi
radialis brevis (ECRB) attached to the second
metacarpal bone. Tendon (T) of the extensor
carpi radialis longus (ECRL) was cut. (Type
Illc of longus and brevis in the left hand of 53
years old male).

Table 15. M.ext.carpi rad.brev. (N =516)
Male Female Total
Type no % | n % | n %
1 R 134 76.6 72 86.7| 206 79.8
L 143 81.7 68 819 | 211 81.8
I R 2 11 0 0 2 08
L 0 0 0 0 0 0
111 R 35 20.0 8 9.6 43 16.7
L 25 143 10 12.0 35 13.6
v R 4 23 3 36 7 27
L 7 4.0 5 6.0 12 4.7
A% R 0 0 0 0 0 0
L 0 0 0 0 0 0
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Fig. 26. Fusion of the extensor carpi radialis lon-
gus et brevis. The tendons of the extensor
digitorum communis were cut off. The abduc-
tor pollicis longus (APL), the extensor pollicis
brevis (EPB) and the extensor indicis (EI)
were cut and their tendons were turned over.
The tendons (T) of the fused muscle (5¢)
attached to the second and the third metacar-
pal bone. (Type IVa of longus and brevis in the
left hand of the 75 years old male).

AT 3H(IVe #) @ 3 R E Sz, BRI
B 7o v o 7o, TR AR |3 AR FAR AR
CBAMROEEL, B FEEAOfER (I8, IIIb
A, Mlc ) L REAFARME & ofE&F (IV )
BRSO NIz, TS ERHITFARR 2T IL R
HIFAREG & [A—Dr oMb L2k e Ron
%,

6) REIFREFHOERE L 2z DEE (Figs. 29-

31, Table 16)

RHTFE AR 13 2 S A D SEFE 1 PR A i o 208,
ZHRAOB AT E D, BIRCEIRE %R 7%
WA, 365 4, 70.7%)55% 8, D 151 4
S DO EET 261 Th 5. WASEILE R
PGSO T THrNTE S hFFICMNET S
Bl (Ila 2Y) BSWAE ORI %2 D 5, I EICE T

J

Fig. 27. The extensor carpi radialis accessorius.
The extensor carpi radialis accessorius
(ECRA) was found between the extensor carpi
radialis longus (ECRL) and brevis (ECRB).
Its tendon passed through the first canal under
the extensor retinacurum (ER) and attached to
the first metacarpal bone. This was the first
report of the extensor carpi radialis accessor-
ius in Japan. Tendons of the abductor pollicis
longus (APL) and extensor pollicis brevis
(EPB) passed also through the first canal of
under the extensor retinacurum. (TypeIld in
the right hand of 69 years old female).

% 5 1 B ClE RIS SR I T L T,
I A DOfIF 149 8D D, 2 DODHEMNA S T,
BRSO T O 6 EhTtonri, L
EHICE S5 FFRFICIE T 260 [a #), HivEl
JREHES 6 Erh Rl o 1ok, 55 EEBICET S
FIAb &) Th %, FIEBEERNCE o7, IV
g 2 1HICITER R E OZRIE I T
BHL T, &6 EHICHEERaHEBIE RS>0
ol Rugl (VED) 3xhroi.

7 N OEER L 2 0HE (Figs. 32-

34, Table 17)

IR I ERB ORIV 750, RIS

v, B EI & B2 2o TR 105 41, BIsE % 5
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Fig. 28. Scheme of extensor carpi radialis brevis.
TypesIII and IV had some subtypes, so eight
types of the muscle were found. This muscle
had relation with the extensor carpi radialis
longus, because of fusion type of the muscle
(TypeIV).

Fig.29. Scheme of extensor carpi ulnaris. Lack-
ing muscle type (Type V) was not found and
five types of the muscle were found in all.

D I AZ 5 6, Bl ZEE> 133 404 B &
Je, MAE e NI N34S 2 DOFRN B - 72, T74%
b, HETIIERES TR &b I b g
WCAPES 26 (Mafl) CARFTHFICNET 260
(IIbB) TH 5., NI BTIIEIEP TR E & H I8
5 BB IcfIE T 500 (la B) & 28 4 EEAivE T
BT 5HIIIb E) TH 5. FHARIUT 5611 2 4
Rohizn, zohowrgza3 26 IV A) &
ol INERETTRFEIFOKRS THIEL, 3
W HEHIB WS T 200 Hla BB H % 5o
5 DI, RIEMHET L /NMEHEITTIIHAE TR S

By SFHEH S 1S » 147

Fig.30. Accessory tendon of the extensor carpi
ulnaris (ECU). Accessory tendon (AT) bran-
ched off in the sixth canal under the extensor
retinaculum (ER) and attached to the fifth
metacarpal bone. (Type Illa in the left hand of
65 years old male).

Table 16. M.ext.carpi uln. (N =516)

Male Female Total

Type no % | n % | n %
I R 110 62.9 56  62.5| 166 64.3
L 131 749 68 819] 199 77.1
II R 0 0 0 0 0 0
L 0 0 1 12 1 04
111 R 65 25.2 26 31.3 91 353
L 44 17.1 14 169 58 225
v R 0 0 1 12 1 04
L 0 0 0 0 0 0
\Y% R 0 0 0 0 0 0
L 0 0 0 0 0 0

N GHEME B & RENC 20T, EHL7k
bOZRTEFZONS, WAMHTAHASNLEE
VST ORATE L Bbih 5,
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Fig. 31. Anomalous attachment of the extensor Fig.33. Accessory slip tendon of the extensor
carpi ulnaris. Tendon (T) of the extensor digiti minimi. The accessory slip tendon
carpi ulnaris (ECU) attached to the styloid (AST) of the extensor digiti minimi (EDM)
Processus (SP) of the ulna. (TypelV in the attached to the extensor retinaculum (ER).
right hand of 84 years old female). (Typellb in the right hand of 70 years old

female).

{p
Table 17. M.ext.digiti mini. (N =516)
Male Female Total

Type no % n % n %
I R 34 194 16 19.3 50 194
\ L 36 20.6 19 229 55 21.3
// 1I R 2 1.1 0 0 2 0.6
s} DU L 2 1.1 1 1.2 3 1.2
099 og Y pgg g gDQQ v M R | 139 794| 67 80.7| 206 79.8
0p o 1 Dp plla Og g I1b Up pllla Dp oIllb L 135 771 63  75.9 198  76.7

Fig. 32. Scheme of extensor digiti minimi. Hav- v R 0 0 0 0 0 0
ing other anomaly type (TypelV) was not L 0 0 0 0 0 0
found. Five types were found in all. Type III v R 0 0 0 0
were mostly found in number, in contrast to L 9 11 0 0 0.6

other muscles (see table 18).

MR (49.2%) L/NMEMHET (20.3%) TIRAEEX
Fedse iy v, T AL o0 85 BE 23 1 v Al 130 F5 (R

Table 18 I HTMBEAHG 12 B 1T 2 B OHE % F (8.7%) & REEMTFIRMET (7.6%) <, FEEEHTF
EDIRTHL, [MOBFHEOR O FRAHEMR R (0.4%) & REFRMEE (0.2%) 13{Ew,
i (95.3%), FRHEME (88.6%) T, R#EMIF I EOHEENEVOIZ/INEHE (78.3%) e

IV. BN F & &% (Table 18)
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Fig. 34. Accessory tendon of the extensor digiti
minimi. The accessory tendon (AT) of the
extensor digiti minimi (EDM) attached to the
fifth proximal phalanx. (TypeIlla in the left
hand of 82 years old male)

BT T, REIFRME (28.9%) & &5 g
FRYER (20.2%,15.1%) 232 ICHEL B3, F -
FERFFR (RN Tk Z OBEE DSOS, TV B
EomanRen s E - EEAFRES (3.7%,
2.9%) THEIE WS, AINEHFTICIE IV BLCE T
iz ReNT, REIFREGHTIE1H 0.2%),
ARG Tl 2 $1(0.4%) , FRHEMD & g
T 361 (0.6%) &4, Xl (V B) 1%
ERHEMAT (7.0%) B <, R MHG
(1.09%), /NEM (0.4%) BZhizDDL. o
B CIERAENE 7 s,

[ R 2R, I8 VEAZRME T 5%
51X, ZRAOHEE IXR - FRHEMHH TIRE <
(4.7%, 11.4%), B & EEEITFARHG Tl
#120%, REIFHRMD & REATFRMGH TN
30% %158 2035, IMEHFTIERI 80% &7 5. /I
R NI B2 EERE L 32 &, 2RI
20% THH, fOFEXBITH S,

B ORHEEEREOHFEIZ T T, HHINS

TR EEDLETHEEBTL2ERDLICEEDS
N3 (Table19),

s ERHEMIZZ R (I-1V &) 56 DOHM &
b, BROBEED 4.7% LKW, FEEH
T 2 BN IR~ O FIRE (e 2) & F—
HEF~ORIFMRE (11 2) L HIE (b &) Thb 5.
< ERHEET T ER (I-V &) of#9 D
Roeniz, 2ohTcrRupNx% < (7.0%), ERHE
SR & 72 X R R D & O BRSO REE & 7
LHIMESNnD (Vafl, Vb ), Fi-H—hFg
A DOEE (b #) R, FHOFTHED S D —hFg
O (IVb &) FbHEHIN S,
< RIE(RET IR (11-1V 8) ORI 19 1
%L, FREROBE b RS W (20.0%). 7
U CEH=HAETE~ORIFRE (b A, Iefl) %7
T EIREE (ITIb 2, IIId BY) 3% 0w, Ffle L TR
RHEHHEEAGTR T 2 BIRE (Id 2Y) & 7z 18k
(Ille #) BNERS>NT, FlRap) (V) TI3E
TR PRENICR SN S 2 EBZ Db 205
DFHRENZ B,

» REHIFRMEF T3 L BOZERM (13 1) &
ZOEWHEE (31.4%) BWEHS S, FRicE=

FH~ORER (IIIb &Y, IIc AY) REEEEITHRH
i &£ OFEOES IV #) S Tch s, HH
THEERME LT, BF—HFEFORIR (1Id )
ML L IR — T E AT E T 5 R
FiREE” (IdR) BRI ETHS.

« FOEAIFARAPAG T3 221 (-1V 3Y) 13 7 D
D, B_HRFEAORIRE I 8) PREHIFRME
e oms (IVE) nEs>h:.

« REIFBREH CIIEROBEE L& (29.3%)
2, ZOREEIEAFTFHEOMBEDL 6 & T
3z (Mla ) Leplcdhy, BEREIRLDEWN
(4 HEAHL)

< N MO L B v, -1V B 228 F5A
EE B ET9.7%E 508, ST L CHE R
BAOSER (a®) Bz kw5, b LI
B2/ MEHFTOIEFR, herZRmBe 3220
BERE 1L 21.7% k7% (Table 18).

ZDL D BERMOE &3 2 REe 3 2072
25, HIBREHRE O OH R R % R Fsd: 5
B2 R T # 5. Table 20 i3 Straus®®®® »3% i F&
A2 R & Hil i OEEBIRE R L2 b O
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Table 18. Frequency of standard type and variation type (/N =516)
I 11 111 v \% (I1-1V)
Muscles n % n % n % n % n % n % m
M.E.P.L. 492 95.3 3 0.6 19 3.7 2 0.4 0 0 24 47 0.93
M.E.P.B. 457  88.6 5 1.0 15 2.9 3 0.6 36 7.0 59 114 1.40
M.EL 413 80.0 | 45 8.7 50 9.7 3 0.6 5 1.0 | 103 20.0 1.76
M.E.C.R.L. 354  49.2 39 7.6 104 20.2 19 3.7 0 162 314 2.04
M.E.C.R.B. 417 80.8 2 0.4 78 151 19 3.7 0 99 192 1.73
M.E.C.U. 365 70.7 1 0.2 | 149 289 1 0.2 0 151 29.3  2.00
M.E.D.M. 105  20.3 5 1.0 | 404 783 0 0 2 0.4 | 411 79.7 1.77

*M.E.D.M. : If typeIll is standard, variation type is 112 (21.79%, m=1.81).

Table 19. Characteristic point of each muscle

M.E.P.L.:
M.E.P.B.

M.ELL :

M.E.CR.L.

M.E.CR.B.

ME.CU.:

M.ED.M.:

A little variations (6 subtypes) and least frequency of variation.
Lack of the muscle (7.09%) and substitutional tendon (Type V).
Tendon to the first metacarpale (TypesIIIb & IVb)

Most variations (20 subtypes) and high frequency of variation.
Tendon to the third proximal phalanx (TypesIIb & IIIb).
Accessory tendon to the tendon of M.ext.pollicis long. (Type I1d, Ille).
Appearance of M.ext.digiti manus brev. (Type V).

Highest frequency and many variation patterns (14 subtypes).
Fusion of muscle with M.ext.carpi rad brev. (TypeIV)

Tendon to the third metacarpale (Types IIb, Ilc, IIIb, Illc, I1Ie)
Tendon to the first metacarpale (Type IIId) and appearance of the
M.ext.carpi rad.accessorius (Type IId).

Fusion with M.ext.carpi rad.brev.(TypelIV).

Tendon to the second metacalpale (Types II, IIIb, ITIc)

Least variation patterns (5 subtypes)

Many cases of small tendon to five metacarpale (Type Illa, 28.7%)
Bifurcated tendon to the fifth proximal phalanx (78.193).

Table 20. Homologies of the antebrachio-manual extensor muscles

Group Basic plan Mammals (Basic) Man
Brachio- Ext.carpi rad.long. Ext.carpi rad.long.
Antebrachial Brachioradialis Brachioradialis
Ext.humero-radialis Ext.carpi rad.brev. Ext.carpi rad. brev.
Supinator Supinator
Ext.humero-dorsalis Ext.dig.communis Ext.dig.communis
Ext.humero-ulnaris Ext.carpi ulnaris Ext.carpi ulnaris
Ext. IV et V prop. Ext.dig.minimi
Antebrachio- Ulno-carpal ext.series Abd.poll.long. Abd.poll.long.
Manual Ext.poll.brev.

Ext.dig.prof. Ext.poll.long.

Ext.indicis

Modified from Straus, W.L. (1941)
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