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                   INTRODUCTION 

     The purpose of the present study is an attempt to determine of the anatomical 

standard condition of the extensor muscles of the forearm in Formosan monkey. 

     W. L. STRAUS (1941) and many other investigators have examined the musculature 

of the forearm of Primates, but many of these studies involved only a small number 

of cases so that some of their conclusions may possibly be associated with errors due to 

the effect of individual differences or variations. Thus, in order to avoid such difficulties 

it seems to be necessary to examine a comparatively large number of animals of a single 

species and statistically analyze the findings. 

     Based upon such a concept, studies of a large number of cases of Formosan 

monkey (Macaca cyclopis) had been made in this department under the supervision of 

Professor J, SATOH and are presently being continued in an attempt to determine the 

normal condition of the various organ systems of the species. The present study was 

done as part of that project. 

     This paper will examine the origin and insertion of the extensor muscle group of 

the forearm as well as their nerve supply and relation to surrounding muscles. The 

findings will be discussed in comparison with the findings for Primates and man 

reported by other investigators. 

    In an earlier work in this laboratory by A, HADANO (1955) a statistical study was 

made of the findings from the examination of 100 limbs of Formosan monkey, but the 

results are still unpublished. His records, however, are all maintained in this department 

so that some of his findings including his observations on variations will be included here.
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MATERIAL　AND　METH：OD

　　　　　The　material　in　the　present　study　consisted　of　both　arms　of15animals（male

7，female8）　selected　at　random　from　the　collection　of　adul‡　Formosan　monkey，

the　so－called　J，SAToH，s　specimens　that　are　preserved　in　this　department．　These

animals　had　been　fixed　by10per　cent　formalin　solution　injected　into　the　femoral　artery

and　stored　in　the　solution　of　the　same　concentration．　The　examinations　were　made　in

as　much　detail　as　possible　using　a　dissecting　knife　and　tweezers，and　observations

were　carried　out　carefully．The　inspection　of　the　nerves　and　minute　portions　was

always　done　using　magnifying　lenses　with　an　illumination　attachment．

FINDINGS　AND　DISCUSSION

　　　　　The　muscles　of　the　forearm　can　be　dassified　into　the　extensor　and　flexor　muscle

groups，　which　are　enclosed　within　the　antebrachial　fascia。The　extensor　muscle　group

of　the　forearm　includes　the　following　l　l　muscles，which　can　grossly　be　separated　into

the　superficial　and　deep　Iayers　by　their　location．　These　muscles　are　all　supplied　by

muscular　branches　from　the　radial　nerve．

　　　　　　　　　　　　　　A：　Superficial　layer　group

1）

2）

3）

4）

5）

6）

M．brachioradialis

M．extensorcarpiradialis　longus

M．e琴tensor　carpi　radialis　brevis

M．extensor　digitorum　communis

Mm　extensores　digitorum　quarti　and　quinti　proprii

M．extensor　carpi　ulnaris

B：　Deep　layer　group

　　　　7）　M．supinator

　　　　8）　M．extensorpollicislongus

　　　　9）　M．extensor　digiti　secundi　proprius

　　　10）　M。．extensordigititertiiproprius

　　　11）　M．abductorpollicislongus

F勧5eεα　απ6e67αeゐfε

　　　　　The　antebrachial　fascia，　which　arises　as　a　continuation　of　the　brachial　fascia，

encloses　both　the　extensor　and　flexor　muscles　of　the　forearm．　In　the　elbow　region，it

not　only　is　a　sheath，but　also　plays　a　role　in　the　origin　of　the　superficial　layer　of　muscles
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of　the　forearm。　Further，it　also　serves　as　the　insertion　of　the　M．biceps　brachii

because　the　tendon　of　the　M．biceps　brachii，　after　changing　to　aponeurosis，　radiates

into　the　antebrachia．1　fascia　at　the　level　of　the　cubital　fossa．　In　the　area　of　the　upPer

posterior　surface　and　distal　medial　surface　of　the　ulna　which　are　not　covered　by　muscle，

the　antebrachial　fascia　is　particularly　well　developed　and　attaches　directly　to　that　bone．

　　　　　The　antebrachial　fascia　ismuch　more　firmly　adhered　tothe　M．brachioradialis

and　the　M．flexor　carpi　ulnaris　than　to　any　other　muscle　in　the　superficial　muscular

layer　of　the　forearm，　and　these　muscles　serve　asαboundary　to　separate　the　fascia　into

the　dorsal　and　palmar　divisions．　The　（iorsal　portion　of　the　antebrachiaHascia　is　far

more　well　developed　than　the　palmar　division，　and　the　intermuscular　septum，which

is　continuation　from　this　fascia，extends　between　the　Mm．extensores　digitorum

quarti　and　quinti　proprii　and　the　M，extensor　carpi　ulnaris　for　attachment　to　the

ulna．　The　latter　palmar　portion　of　the　antebrachial　fascia　consists　of　comparatively

loose　aponeurosis　and　does　not　form　any　intermuscular　septum．

　　　　　The　distal　part　of　the　antebrachial　fascia「becomes　strengthened　by　transverse　fibers

near　the　wrist　and　forms　the　palmar　carpal　ligament　and　the　dorsal　carpal　ligament

（the　extensor　retinaculum），and　the　latter　is　formed　a　number　of　separate　compartments

for　tendons　from　the　extensor　muscles　of　the　forearm　on　the　back　of　the　wrist．

1．皿．67αchε07αo麗α」εs　（figures1－3）

　　　　　This　muscle　is　the　best　developed　among　the　extensor　muscle　group　of　the　forearm．

It　is　located　on　the　radiゑ1surface　of　the　forearm　and　functionally　belongs　to　a　flexor

rather　than　a　extensor．

　　　　　The　origin　of　this　muscle　is　from　the　lateral　brachial　int6rmuscular　septum　that

extends　between　the　M．triceps　brachii　and　the　M．brachialis，and　from　the　lateral

edge　of　th¢distal　part　of　the　humerus。

　　　　　The

according

　　　　　（i）

　　　　　the

　　　　　the

　　　　　（ii）

muscle
（iii）

muscle

（iv）

tendinous

the

of　the　humerus，

portion　arising　from　the　intermuscular　septum　can　be　classified　as　follows

to　the　state　of　origin：

The　intermuscular　septum　isadhered　to　neithertLe　M．triceps　brachii　nor

M．brachialis　so　that　the　origin　of　the　M．brachioradialis　isclearly　from

intermuscular　septum　（14／30）l

The　intermuscular　septum　is　adhered　to　the　M．triceps　brachii　so　that　this

　　　appears　to　arise　from　the　M．triceps　brachii（9／30）l

The　intermuscular　septum　is　adhered　to　the　M．brachialis　so　that　this

　　　apPears　to　have　originfromthe　M．brachialis（4／30）l

The　M．brachioradialis　arisesentirely　bytendon　sothat　it　appears　to　have

　　　　　origin　rather　than　from　the　intermuscular　septum（3／30）．　In　one　of

limbs　with　such　a　condition　of　origin，the　level　of　the　origin　was　the　middle

　　　　　　　　　　　and　in　the　other　two　limbs　that　involved　both　sides　of　one　case，
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　　　　　the　origin　was　from　the　proximal　third　of　the　humerus。

　　　　　It　was　dlfficult　to　determine　at　what　level　this　muscle　arose　in　the　arm　in　types

（ii）and（iii）．Therefore，examination　was　made　of　the　Ievel　at　which　the　intermuscular

septum　changes　to　muscle。　It　was　found　that　this　transition　occurs　predominantly　at

about　the　middle　of　the　humems（24／30），with　the　remaining　few　cases　equally　distributed

between　those　with　origin　at　a　level　higher　than　the　middle（3／30）and　those　with　origin

at　a　lower　level（3／30）．

　　　　　Furthermore，the　br毎chial　fascia，which　overliesthe　M．brachialis　in　the　area

slightly　below　the　middle　of　the　upper　arm，　is　seen　radiating　into　the　anterior　edge

ofthe　M．brachioradialis．In　view　ofthis，the　brachial　fascia　should　also　be　considered

to　contribute　to　the　origin　of　the　M．brachioradialis．

　　　　　Next，the　portion　of　this　muscle　that　arises　from　the　lateral　edge　of　the　lower

part　of　the　humerus　has　muscular　origin　from　the　distal　third　to　distal　fourth　of　the

humems．Moreover，the　origin　becomes　slightly　wider　toward　the　lower　part，and

its　radial　side　is　adjacent，butnotadhered，tothe　M．extensorcarpiradialislongus．

　　　　　There　is　a　narrow　space　formed　between　the　portion　arising　from　the　intermuscular

septum　and　that　part　having　muscular　origin　from　the　humerus。The　dorsal　antebrachial

cutaneous　branch　of　the　radial　nerve　　（the　superficial　branch　of　the　radial　nerve　in

Gorilla－PREUscHOFT，etc。）passes　through　thisspace　andrunsbetweenthe　M．triceps

brachii　and　the　M．brachioradialis　to　emergetothesubcutaneousregionofthe　radial

s皿face　of　the　distal　part　of　the　upper　arm．

　　　　　The　M．brachioradialis，afterhavingarisenas’describedabove，formsamuscular

belly，　which　bulges　in　arc－1ike　fashion　toward　the　radial　side，　and　mns　downward

to　insert　into　the　lower　part　of　the　radius．　During　its　course　downward　it　lies　over，

proximally，the　insertion　of　the　M．pronator　teres　and，distally，the　origin　of　the　M．

flexor　digitorum　profundusaswellasbeingincbntactwith　the　M．flexor　carpi　radialis

on　the　palmar　surface，　while　it　overlies　the　Mm。extensores　carpi　radialis　longus

and　brevisonthe　dorsalside　as　itdescendsalongthe　M．extensor　digitorum　communis．

　　　　　The　insertion　takes　place　by　ten（ion　into　the　styloid　process　of　the　radius　and　the

area　slightly　above．　However，　this　muscle　remains　muscular　until　just　before　its

insertion　and　the　insertion　involves　an　area　which　is　comparatively　long　in　length　so　that

in　about　half　of　the　cases，　the　superficial　aspect　was　still　muscle　fiber　even　though

the　deep　aspect　had　begun　to　attach　by　tendon．

　　　　　A　variation　related　to　this　muscle　was　noted　in　three　limbs　in　which　muscle

fibers　of　the　M。brachialis　radiatedintoand　strengthened　the　brachial　fascia，which

in　tum　radiated　into・the　anterior　edge　of　the　M．brachioradialis．In　one　of　these

limbs，the　fascia　thaHs　strengthened　by　the　M．brachialis　was　found　to　first　fuse

with　afascia，which　received　tendon　fibers　fromthe　insertions　of　the　M．pectoralis

major　and　the　M．deltoideus，and　then　radiate　into　the　anterior　edge　of　the　M．

brachiorad珍1is．
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　　　　　The　M．brachioradialis　is　frequently　absent　in　Mammals（STRAus，CARLSsON，

etc．），　but　is　generally　never　absent　in　Primates　with　the　exception　of　some　kinds　of

Prosimia　in　which　this　muscle　is　reported　to　be　absent（P躍ocε76％5－CLARK　l　some

T砂α毎一CARLSSON）．
　　　　　The　humeral　origin　of　this　muscle　in　Primates　is　generally　from　the　lateral　edge

of　the　lower　part　of　the　humerus，　and　the　findings　in　my　cases　of　Formosan　monkey

were　not　in　exception　to　this．

　　　　　LoTH　states　that　the　more　proximal　the　humeral　origin　the　more　primitive　is

the　condition　and　that　the　level　of　the　origin　tends　to　be　shifted　downward　depending

upon　the　phylogenic　stage．　Although　the　literature　contains　descriptions　of　some　cases

among　Primates　in　which　the　origin　may　be　as　high　as　the　surgical　neck　of　the　humerus

orthe　M．deltoideus（STRAUS，MURIE　and　MIVART，：FICK，SULLIVAN　and　OSGOOD，

HEPBURN，SONNTAG，etc．），the　origin　in　many　cases　of　Primates　is　usually　half－way　up

the　humerus．The　level　of　origin　in　man　is　more　distal　than　in　other　Primates，and　is

usually　said　to　be　lower　than　the　middle　of　the　humerus。In　a　study　of　human　fetuses，

however，the　upper　limit　of　the　origin　was　found　to　be　higher　than　the　middle　of　the

humerus　in　some　cases（IWAMI，4％）．Moreover，there　seems　to　be　racial　differences　in

the　level　of　the　origin，Negroes　having　origin　from　a　higher　level　which　is　a　more

primitive　state　in　comparison　with　Europeans　or　Japanese（CHUDzINSKI，LOTH，INOUE）．

　　　　　This　muscle，at　its　origin，is　frequently　reported　to　be　adhered　to　such　adjacent

musclesas　the　M．brachialis（Lθ〃雛一STRAUS；Gibbon－HEPBURN　l　Chimpanzee－
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　the　M．　　　brachii
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，BEDDARD，MILLER，SONNTAG，etc
（Chimpanzee－BEDDARD），the　M．

（Chimpanzee－BEDDARD），orthe　M．

N’o　adhesion，　however，　was　found

　l　Gorilla－PIRA，etc．）　　　　　　　trice診s

deltoideus（Gorilla－PIRA），　the　M．　supinator

extensor　carpi　radialis　Iongus（Hα汐αZθ一BEATTIE）．

between　the　muscular　portion　of　this　muscle　and

any　other　muscle　in　my　cases　of　Formosan　monkey　except　in　the　area　of　the　intermuscular

septum・

　　　　　The　insertion　of　this　muscle　in　Primates，similar　to　that　in　my　cases　of　Formosan

monkey，is　reportedly　to　be　usually　upon　or　a　little　above　the　styloid　process　of　the

radius，　but　there　are　observations　showing　the　insertion　to　be　higher　such　as　at　the

middle　of　the　radius（Pθ70漉o批μ5－STRAUs　l　Gibbon－BA奪NARD，BISCHOFF，STRAUS）or

at　a　point　well　above　the　styloid　process　of　the　radius　（Orang－FICK　l　Gibbon－

HEPBURN）so　that，in　genera1，the　insertion　of　this　muscle　upon　the　radius　in　Gibbon
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ゆ
is　higher　than　in　other　Primates．Some　authors（PREUSCHOFT，PIRA，SULLIVAN　and

OsGooD，LANGER，FlcK，BIScHOFF，．etc．）desc直be　the　insertion　to　be　the　antebrachial

fascia　in　addition　to　upon　the　radius　in　Anthropoid　apes　with　the　exception　of　Chimpanzee，

but　such　attachment　to　the　fascia　was　not　seen　in　Formosan　monkey，　and　neither

was　there　penetration　of　this　muscle　at　its　origin　by　the　superficial　branch　of　the　radial

nerve　such　as　frequently　noted　in　Gorilla（PREuScHoFTl　etc．）or　as　rarely　seen　in　man

（WOOD）．
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2. M. extensor carpi radialis longus ( figures 1-3 ) 

This muscle, Iocated between the M. brachioradialis and the M. extensor carpi 

radialis brevis, arises muscularly from the lateral edge of the humerus, between the 

10wer fourth of the humerus to the lateral epicondyle. The origin is unrelated to the 

intermuscular septum, and there is no adhesion with the M. brachioradialis on its 

lateral side or with the M. extensor carpi radialis brevis on its medial side. This muscle 

is located subcutaneously near its origin, but is covered by the M. brachioradialis at 

just below the elbow joint . This muscle changes to tendon usually at about the middle 

of the forearm, at least before the M. extensor carpi radialis brevis changes to tendon. 

The tendon of this muscle descends, accompanied by the tendon of the M. extensor 

carpi radialis brevis, to about the lower fifth of the forearm where it passes beneath 

the M. abductor pollicis longus. After passing through the second compartment of the 

dorsal carpal ligament together with the tendon of the M. extensor carpi radialis brevis, 

it immediately runs beneath the tendon of the M. extensor pollicis longus to its insertion 

upon the radial side of the dorsal surface of the base of the second metacarpal bone. 

The origin of this muscle in both Primates and man is just distal to that of the 

M. brachioradialis, and is from the lateral epicondyle and the area immediately above 

upon the humerus. The insertion is the dorsal surface of the base of the second metacarpal 

bone . The condition in Formosan monkey was not in exception to this , but many 

investigators describe the origin in Anthropoid apes to be similar to that in man with 

origin from the lateral intermuscular septum as well as from the humerus (Anthropoid 

apes - HEPBURN ; Gorilla - PREUSCHOFT ; Chimpanzee - SONNTAG ; Orang - SULLIVAN and 

OSGOOD, SONNTAG) . Other investigators, however, make no mention of origin from 

the intermuscular septum even in these same species (Gorilla - PIRA , RAVEN , SOMMER ; 

Chirnpanzee - BEDDARD , MILLER ; Orang - BEDDARD , etc.) . Among Primates other than 

Anthropoid apes, mention of origin from the intermuscular septum is seen in some 

kinds of Catarrhina (Rhinopithecus and Cynopithecus - PATTERSON) , but otherwise no 

description of such a condition can be found on casual review of literature. Therefore, 

at least the additional origin from the intermuscular septum, as a rule, seems to be 

a pattern found in Anthropoid apes and man. Furthermore, variations reported include 

case with origin by two heads in man (MORI) and case with separation of the muscular 

belly near the origin into two parts 'among Gorilla (PlRA) , but neither were such 

abnormalities of the origin nor any association with the intermuscular septum seen in 

my cases of Formosan monkey. 

The insertion of this muscle in Primates and man is usually said to be the base 

of the secQnd metacarpal bone , but the following variations have been reported : 

(i) Insertion into the greater and lesser multangular bones (Chimpanzee -

MICHA~LIS) ; 
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(ii ) Insertion into only the first metacarpal bone (Marmoset - BEATTIE) ; 

(iii) Insertion into only the third metacarpal bone (Orang - MICHA~LIS) ; 

(iv) Separation at the level of the muscular belly into two parts which insert, 

respectively, into the second metacarpal bone and the shaft of the radius (Gorilla 

- IRA) ; 
( v ) Separation of the tendon of insertion into two parts which attach, respectively, 

upon the second and third metacarpal bones (Orang - PRIMROSE as cited by 

MICHA~LIS ; Chinese - WAGENSEIL) ; 

(vi) Separation of the tendon of insrteion into two parts that attach to the first 

and second metacarpal bones (Colobus - POLAK as cited by STRAUS ; Gibbon -

STRAUS in 50~~:, HEPBURN ; man - LEDOUBLE, WOOD, etc.). 

3. M. extensor carpi radialis brevis ( figures 1-3 ) 

This muscle is about the same size as the foregoing muscle and arises from the 

lateral epicondyle of the humerus, adjacent to the origin of the M. extensor carpi radialis 

10ngus. The superficial aspect of this muscle at the origin is muscular, but the ulnar 

side is tendinous and firmly adhered to the radial surface of the origin of the M. 

extensor digitorum communis. Examination of the area and extent of this adhered portion 

showed that it most frequently extends for about 4 to 5 cm from the origin (22130) . 

This ntuscle is located in contact with the M. extensor carpi radialis longus on its radial 

side, and with the M. extensor digitorum communis on its ulnar side, while beneath it 

is the M. supinator. This muscle descends on top of the M. supinator to slightly below 

the middle of the forearm where transition to tendon occurs, and it then passes beneath 

the M. abductor pollicis longus accompanied by the tendon of the M. extensor carpi 

radialis longus. After passing through the second compartment of the dorsal carpal 

ligament, it runs beneath the tendon of the M. extensor pollicis longus to its insertion 

upon the radial side of the dorsal surface of the base of the third metacarpal bone. 

A variation had been found in one case by HADANO in which a small accessory 

muscle bundle arose at about the middle of the forearm from the ulnar side of this 

muscle, and ran obliquely across the front of the intrinsic belly of this muscle to the 

radial side where it attached to the ulnar side of the tendon of the M. extensor carpi 

radialis longus in the area of the forearm. 

This muscle has been reported to be smaller than the M. extensor carpi radialis 

longus in some cases of Lemur and Gorilla (MURIE and MIVART, PIRA) , but these are 

said to be exceptional cases, with this muscle in Primates usually being more powerful 

than the M. extensor carpi radialis longus (SULLIVAN and OSGOOD, PREUSCHOFT, 

STRAUS, etc.). Apparently these two muscles, however, were of about equal size in 

my cases of Formosan monkey. 
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This muscle in Primates generally arises from the lateral epicondyle of the humerus 

adjacent to the origin of the M. extensor carpi radialis longus, and inserts into the 

base of the third metacarpal bone. What is more, additional origin has been reported to 

occur from the intermuscular septum and the articular capsule in Gorilla (PREUSCHOFT, 

RAVEN, etc.) , from the articular capsule in Orang (HEPBURN, STRAUS, etc.) and from 

the external lateral ligament in Chimpanzee (HEPBURN. SONNTAG, etc.). 

The insertion of this muscle is said to usually be the base of the third metacarpal 

bone , but the following variations have been reported : 

( i ) Insertion into only the first metacarpal bone (Orang - MICHA~LIS) ; 

( ii ) Insertion into only the second metacarpal bone (Marmoset - BEATTIE ; 

Gibbon - STRAUS ; Gorilla - PREUSCHOFT) ; 

(iii) Insertion into the second and third metacarpal bones (Cebus - STRAUS ; 

Gorilla - PREUSCHOFT , RAVEN ; Orang - BEDDARD ; man - WOOD , WAGENSEIL , etc. ) 

(iv) Insertion into the third and fourth metacarpal bones (man - FROHSE and 

( v ) Insertion into the Mm. interossei (Orang - FICK) . 

A small accessory tendon is more frequently reported 'to be sent off from the tendon 

of insertion of the M. extensor carpi radialis brevis to the inserting tendon of the M. 

extensor carpi radialis longus (the foregoing type iii) , but the small extra muscle bundle 

that had been found in one case of Formosan monkey presumably represents the occurrance 

of this condition at a higher level upon the forearm, that is, at the level of the belly of 

the muscle. 

Next, a review was made of the relationship between this muscle and the M. 

extensor carpi radialis longus in Primates and man. Among Prosimia, these two 

muscles may form a single muscle in some cases of Tupaia (CARLSSON) and Ptilocercus 

(CLARK) , while other investigators have reported fusion of the muscular belly, interco -

mmunication of the muscle fibers or fusion of the tendon (Papio - STRAUS ; Gorilla -

PREUSCHOFT ; man - IWAMI, K~, INOUE, SANO, WOOD, etc.) . HOWELL and STRAUS 

say that they form a single muscle in some Mammals, and state that the separation 

into two muscles represents a progressive feature. Furthermore, S'rRAUS reported that 

these two muscles in Primates present a conservative state , and that they are essentially 

clearly separate muscles. 

In man, splitting of the tendon of insertion of both 0L these two muscles has been 

frequently reported (WOOD, INOUE, SANO, K~, etc.). Moreover, as cited by STRAUS, 

WOOD observed that the M. extensor carpi radialis intermedius which situated between 

these two muscles in considable frequency and M. extensor carpi radialis accessorius 

which arised from the humerus for insertion to the base of first metacarpal bone or the 

proximal phalanx of the first digit in rare cases, and STRAUS considered these to be 

variations of the progressive types in which these two muscles tend to be mot.e,:, 

differentiated and have extentions of their insertions. 
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4 . M. extensor di9itorum communis ( figures 1-3 ) 

This muscle , which is firmly fused with the Mm . extensores digitorum quarti 

and quinti proprii on its ulnar side , arises mainly tendinously from the lateral epicondyle 

of the humerus , and is also partially adhered to the M . extensor carpi radialis brevis 

on its radial side. Moreover, the antebrachial fascia is intimately adhered to this muscle , 

and some of the muscle fibers take origin from it . 

The muscle belly is inseparable in th~ proximal region , but may be separated , 

at about the middle of the forearm, into three parts, the radial and ulnar muscular 

portions that are situated in the superficial layer and the central muscular portion that 

is located in the deep layer. The belly of the muscular portions in the superficial layer 

usually undergo transition to tendon in the lower three fourths of the forearm. The portion 

on the radial side becomes the tendon that runs to the second Linger, while the muscle 

belly on the ulnar side becomes the tendon to the fifth finger. The central muscle 

belly in the deep layer changes to tendon before the former two, at about the middle 

of the forearm, and separates, before it reaches the wrist, into two tendons that run 

to the third and fourth fingers, respectively. In rare cases, this central muscle bundle 

was separable into two small muscular portions (2/30) . 

Fig. 4. Types of the branches from the main tendon of M. ext. dig. communis 

(D ) (E ) (B ) (C ) 

llm~rv ll'mIVV ll~IVV llnrIVV llHl~rv llllIIVV' 

Hadano 3 cases 43 cases 7 cases I case 14 cases lO cases 
(78 Iimbs) (12. 8%) (17. 90/0) (3. 80/0 ) (55. I % ) (9. O% ) (1. 3 olo ) 

12 cases 16 cases 

(30 Iimbs) (53. 3 % ) (40. O% ) (6. 70./o ) 

These tendons run through the third compartment of the dorsal carpal ligament , 

and become flattened and increase in width as they descend along the dorsal surface of 

the metacarpal bones . They overlie the tendons from the Mm . extensores digitorum 

secundi , tertii and quarti proprii. Furthermore , branches (which is subdivision tendon 

from n}ain tendon) are exchanged between adjacent tendons during their course , and 

even in areas where such branches are not found , these tendons are connected to each 

other by a thin fibrous membrane , which seems to correspond to the interdigital membrane 

mentioned by LANGER and FICK . 
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Fig. 5. Structural components of the dorsal digital expansion in third digit (left hand). 
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In a study of 100 Iimbs that had been made in this department by HADANO (1955, 

unpublished report) , the structure of the terminal tendons on the back of 78 hands were 

examined statistically and classified into six types (Figure 4) . The results of the present 

study, however, could be classified into only three of the types in the classification of 

HADANO. That is, if the terminal tendons of this muscle were to be called the first. 

second , third and fourth tendon , respectively , the most frequently found pattern was 

that in which the third and fourth tendons sent off branches to the second and third 

tendons, respectively (16/30, type D of HADANO) . The type in which an additional 

branch other than the above is sent off from the first tendon to the second tendon was 
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seen comparatively frequently too (12/30, type E of HADANO) . The most common pattern 

noted in the present study was the same as that found most frequently by HADANO. 

On the formation of the terminal tendons in the region of the metacarpal bones , therefore , 

type D can be considered to be the most common condition in Formosan monkey . 

Although type E was noted at a comparatively high frequency in my cases, it had not 

been very frequent in the study of HADAN'O, but the reason for this may perhaps be 

ascribed to a difference in viewpoint due to the fact that the branch sent off from the 

first tendon to the second tendon is generally weaker and thiner than the other branches. 

Each of these tendons, at the metacarpophalangeal joint, becomes the intrinsic 

tendon of the corresponding finger for the four ulnar digits and continues downward . 

At above the proximal phalanx, they are joined by the corresponding tendons from the Mm. 

extensores digitorum secundi, tertii , quarti and quinti proprii , the Mm . Iumbricales 

manus and the Mm . interossei manus to form the aponeurotic dorsal digital expansion of 

each corresponding finger . Examination of the course of the intrinsic tendons of the M . 

extensor digitorum communis showed that , at the lower part of the proximal phalanx , 

they each separate into three parts, a central portion and two parts on each side of 

this. The central part inserted into the base of the middle phalanx, while the two on 

each side ran to the base of the distal phalanx, upon which they inserted after having 

become united (Figure . ;:¥ " J 

This muscle in Primates is generally closely related with the M. extensor digitorum 

minimi (or quarti and quinti) proprius, and they usually have a common origin. 

There are some reports which describe them to appear to be a single muscle in their 

form (Nyctycebus , Loris , Perodicticus - M'U'RIE and MIVART ; Orang - BARNARD , etc . ) . 

There was a close relationship between these two muscles in my cases of Formosan 

monkey, and these two muscles were firmly fused to each other at their origin. 

The origin of this muscle from the bone in Primates generally involves only 

the lateral epicondyle of the humerus, but additional origin has been reported to occur 

from the radius (Perodicticus, Gorilla - STRAUS) , the ulna (Gibbon - STRAUS ; Orang-

SULL,IVAN and OSGOOD) , and from the radius and ulna (Orang - STRAUS, SONNTAG ; 

Chimpanzee - STRAUS. MACDOWELL ; Gorilla - STRAUS) . In Gibbon, double origin from 

the humerus and the ulna is usually said to be the normal condition (STRAUS, 67%) . 

Only Formosan monkey has been shown to have the origin to be limited to the lateral 

epicondyle of the humerus, with no case having origin from any other site . 

This muscle in Primates varies considerably among genera or species as well as 

between individual cases even among the same species in the number of divisions that 

the muscular portion is separated into, the pattern that is shown by the structure of the 

main tendon and their branches on the back of the hand, and in the distribution of 

the tendons to each finger. 

The separation of the muscular portion and the interrelationship between the main 

tendon and their branches are illustrated diagrammatically in Figure 6 based upon the 
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reports of earlier investigators. This muscle in 

muscular divisions, and the terminal tendon from 

subdivided into two parts, which insert into the 

Formosan monkey is separated into three 

the second (central) muscular portion is 

third and fourth ringers, respectively. 
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Note : A) Nycticebus tardi. (Mivart) , B) Lemur catta (Murie) , C) Tupaia minor (Clark) : 

Galago crassi. (Murie) : Callimico geordii (Hill) , D) Galago crassi. (Murie) : Cynocephalus babuin 

(Michaelis) . E) Pan paniscus (Miller) , F) Cheiromys mada . (Murie) , G) Ptilocercus lowii 
(Clarl*-) . H) Simia satyrus (Sonntag) , I) Troglodytes niger (Micha~lis) . J) Tupaia minor (Clark) , 

K) Macaca cyclopis (Nagashima) , L) Gorilla gorilla (Preuschoft) : man (Inoue 99% , Mori 90~ , 

Wagenseil 47~), Ivl) Troglodytes niger (Wilder) , N) Simia morio (Beddard) , O) man (Wagenseil 

32%, Sano) , P) Troglodytes calvus (Beddard) 
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In Gorilla and man , there is also generally separation into three muscular portions, but 

it is said that the third muscular portion (on the ulnar side) gives off the terminal 

tendons to the fourth and fifth fingers , while the tendons to the second and third 

fingers are given off independently (PREUSCHOFT , INOUE , MORI) . Furthermore , as a 

variation in man, it has been seen some cases of high divisions having five or six muscle 

bellies (Chinese-WAGENSEIL ; Negro-LOTH) . Other cases have been reported in which 

there is sparation into four muscular portions that respectively send off the tendons to 

the corresponding fingers (Chimpanzee, Orang - BEDDARD ; Ainu - SANO) or separation 

into two muscular portions, of which that on the radial side gives off the tendons to the 

second, third and fourth fingers, while the one on the ulnar side sends off the tendon 

to the fifth finger (Chimpanzee - MICHA~LIS) . Some reports mention marked individual 

differences even among the same species (Tupaia - CLARK) . Thus, the great variability 

in the condition does not permit any rules to be identified that describe the changes 

by the phylogenic stage in the strict sense, but it seems, in general, that there is more 

separation of the muscle belly in higher monkey and apes (including man) than in lower 

monkey as well as a tendency for more simplification of the pattern of distribution of the 

main tendons and their branches upon the back of the hand. 

The muscle belly that forms the tendon to the second finger is said to show a 

tendency to separate at a higher level than the others in man and Catarrhina monkey 

(WAGENSEIL, WOOD, STRAUS, PATTERSON, etc.), but there was no case among 
Formosan monkey in which separation of the muscle belly to the second finger occurred 

at a particularly high level. 

Next , the pattern of ultimate distribution of tendons from this muscle and from the 

M . extensor digiti (quarti or) quinti proprius , which usually has a common origin with 

this muscle , is shown in Table I as based upon reports by earlier investigators . Among 

Prosimia, the tendon of insertion to the second finger may be absent in some instances 

such as in Pel'odicticus, but they are generally found to be distributed to the second to 

fifth fingers. Among Platyrrhina monkey, the findings are similar to that in Prosiinia 

with the expception of Marmoset in which BEATTIE noted the separation into five tendons 

that inserted, respectively, into the first to fifth fingers. Even in Catarrhina monkey, 

they are distributed to the four ulnar digits , and their distribution is stable and similar 

to that in Prosimia and Platyrrhina . However , HOWELL and STRAUS in their report 

++The Anatomy of the Rhesus Monkey" (1971) mentioned that they are distributed 

to the four radial digits, but this is felt to be a mistake of the ~~radral" for the 

+~ulnar" because a report by STRAUS (1941) , which quoted the same data, describes 

the distribution as being to the second to fifth fingers. Moreover , the distribution 

in Anthropoid apes and man as a rule is also to the second to fifth fingers as in other 

Primates. The tendon of insertion to the fifth finger is small or reduced in Gorilla and 

Gibbon as in man, and although it is frequently absent in Chimpanaee, it is never 

absent in Orang , which has been shown to pres~nt findings similar to that in lower 

monkey . Furthermore , review of the literature for the frequency of absence of the tendon to 
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Table I . Distribution of tendons from the M , ext. dig, communis (A) and 

from the M. ext. dig. (quarti and) quinti proprius (B) for the digits. 
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Note () small or reduced tendon , 
unknown 

[( )] slip from the tendon for IV digit 
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Table 2 . Frequency of the absence of tendon 

for fifth digit in man . 

Japanese 

Koganei 

Inoue 

lwami 
Hayashi 

Nishi 

K~i 

Mori 

Ainu 

Sano 

Chinese 

Wagenseil 

N egro 

Loth 

(1903) 

(1934) 

(1951) 

(1952) 

(1953) 

(1958) 

(1964) 

(1931) 

(1936) 

(1912) 

32/301 

5/100 

5/50 

6/300 

48/751 

24/200 

0/1 O 

36/131 

4/118 

(10.6%) 

( 5.0%) 
(10 . O%) 

( 2.0%) 

( 6.4~~) 

(12 . O~) 

( 4.0~~) 

( 0.0%) 

(27 . 5%) 

( 3.4%) 

However , HOWELL and STRAUS have reported 

mulatta is markedly different from man and 

termmal phalanx/' , but the findings in Formosan 

fundamentally the same as in man (GRAY!S 
terminal phalanx as well as upon the middle 

with the description by JACOBI (Macaca mulatta) 

In the metacarpal region, the main tendons 

are not only interunited by the branches but also 

on the back of the hand in Lemur (MURIE and 

Papio and occasionally in Gibbon (STRAUS) 

form a +'wide tendon!/ or a ++common aponeurosis 

found only to a limited extent in Anthropoid 

the form of the jancturae tendinum (STRAUS) . 

the tendons in Anthropoid apes has been described as 

by LANGER , FICK , MICHA~LIS, etc . , and 

reduce the independent nature of the each tendon 

findings in Formosan monkey were similar to this . 

the fifth finger in man is shown 

in Table 2 , and there seems to 

be a difference by race . 

Although the tendon that 

runs to the first finger from 

this muscle is usually not present 

in Primates as well as in man, 

rare cases with a tendon running 

to the first finger have been 

found among man (WOOD , WA 

GENSEIL) and Marmoset (BEAT 
TIE) . 

In Primates the insertion 

of the intrinsic tendons from 

this muscle to each finger is 

usually said to be upon the 

middle and distal phalanges. 

that the osseous insertion in Macaca 

shows ¥¥no marked continuation to the 

monkey (Macaca cyclopis) were 

Anatomy) with insertion upon the 

phalanx. These findings are consistent 

and KIMURA (Macaca irus) . 

of this muscle in Formosan monkey 

by a fibrous membrane . The tendons 

MIVART) , Perodicticus, Oedipomidas, 

are directly connected with each other to 

// 

 Such a condition is said to be 

apes and man, and it simply remains in 

Furthermore , the interunion between 

being by the interdigital membrane 

it is said to be more developed so as to 

of this muscle in lower monkey . The 

5. Mm. extensores digitorum quarti and quinti proprii 

These two muscles, which are in the superficial layer on 

forearm , are firmly fused with each other and arise as a single 

epicondyle of the humerus . Adjacent to these two muscles is the 

( figures 1-3 ) 

the dorsal side of the 

muscle from the radial 

M . extensor digitorum 
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communis on their radial side and the M. extensor carpi ulnaris on their ulnar side. 

These muscles are separated from the M . extensor carpi ulnaris by an intermuscular 

septum , which is a continuation from the antebrachial fascia, but they are firmly fused 

tendinously with the M . extensor digitorum communis on their radial side at their origin. 

In the upper quarter of the forearm, these two muscles are firmly fused with each 

other and appear to be a single muscle . The portion , which gives off the tendon to the 

fifth finger (the M . extensor digiti quinti proprius) , is in the superficial layer of the 

muscle as a whole , and it forms a slender, fusiform muscle belly that undergoes transition 

to tendon usually at about the upper third of the forearm (24/30) . The portion that 

gives off the tendon to the fourth finger (the M . extensor digiti quarti proprius) is 

10cated in the deeper layer than the former , reaches the maximum width at about the 

upper third of the forearm , and changes to tendon about three quarters down the forearm 

(22/30) . In Formosan monkey , the tendon from the M . extensor digiti quinti commences 

earlier than that from the M . extensor digiti quarti , and is overlayed by the buldging 

part Qf muscle belly of the M . extensor digiti quarti situated in the deeper layer as it 

descends to about the middle of the forearm where it emerges to the superficial layer 

( Figure 1). 

The tendons from these two muscles descend parallel to each other and pass through 

the fourth compartment of the dorsal carpal ligament to the upper region of the back of 

the hand where they become separated. One of them, the tendon from the M. extensor 

digiti quarti proprius, descends beneath the tendon to the fifth digit from the M. 

extensor digitorum communis , while the other , the tendon from the M . extensor digiti 

quinti proprius , descends along the ulnar side of the tendon from the M . extensor digitorum 

communis . At above the proximal phalanx of the fourth and fifth fingers , these tendons 

join, respectively , with the ulnar part of the corresponding tendons from the M . extensor 

digitorum communis so as to contribute to the formation of the aponeurotic dorsal digital 

expanson . The fibers of these tendons extend further to the base of the terminal phalanx . 

The muscles in Primates and man that correspond to the Mm . extensores digitorum 

quarti and quinti proprii of Formosan monkey may take either of the following forms. 

One in which the Mm. extensores digitorum quarti and quinti proprii are present with 

fusion between them at their origin and with tendons being sent off to the fourth and fifth 

fingers, or the other where only the M. extensor digiti. quinti proprius (the M. extensor 

digiti minimi) is present , and just the tendon to the fifth finger is sent off with no 

tendon being sent off to the fourth finger. The former, as a rule, is the condition 

noted in Prosimia , Platyrrhina , Catarrhina monkey and Orang , while the latter is that 

found in Anthropoid apes other than Orang (such as in Gibbon , Chimpanzee , Gorilla) 

and in man. 

The muscles that correspond to these muscles may sometimes take a form , such as 

described in the preceding section, in which they appear to be united into a single 

muscle with the M . extensor digitorum communis (Nycticebus - MIVART and MURIE , 



1976 On　the　Extensor　Muscles　of　the　Foream　in　Formosan　Monkey（Mlαoα‘αcッcZoφ’5） 49

etc．），and　in　rare　instances　they　may　be　absent（Chimpanzee－MlcHA菖Lls，BEDDARD　l

man－INOUE　in1％）．

　　　　　Although　the　Mm．extensores　digitorum　quarti　and　quinti　proprii　have　been　reported

to　be　clearly　separated　in　Oε4ψo雁4α5among　Platyrrhina　（STRAus），these　two　muscles

arefused　inmostPrimates，andfurtherarisebya　common6riginwiththe　M．extensor

digitorum　communis　directly　from　the　rad玉al　epicondyle　of　the　humerus．However，in　man

and　Gorilla，it　is　rather　rare　for　these　two　muscles（more　usually　the　M．extensordigiti

quinti　proprius）　to　have　direct　osseous　origin，and　they　arise　more　frequently　from　a

componentoftheM．extensordigitorumcommunisortheintermuscularseptum（orsepta）in

this　area，or　from　both（STRAUs，PREUsCHoFT，PIRA，RAVEN，HEPBURN，HoLLINsHEAD，

etc・）・Suchac・nditi・n・f・riginhasbeena！s・rep・rtedrarelyinPr・simia（P67・4妬備，

乃名3勉5－STRAUs）and　Anthropoid　apes　except　Gorilla（such　as　in　Gibbon－HEPBURN；

Orang－SONNTAGl　Chimpanzee－STRAUs，MILLER）。However，the　descriptions　by　many

investigatorsthatthesemusclesarisefromtheM．extensordigitorum　communis　or　from

its　component　presumably　simply　means　that　the　close　relationship　between　these　muscles

and　the　M．extensor　digitorum　communis　and　their　fusion　at　their　origin　makes　such　a

description　possible　at　casual　inspection　rather　thantomeanthatonepart　of　the　M．

extensordigitorumcommunisseparatestobecometheM．extensordigitiquinti（and　quarti）

proprius．Furthermore，some　cases　among　Primates　have　been　reported　to　have　a　second

head　of　origin　t車at　arises　from　the　ulna　in　addition　to　origin　from　the　radial　epicondyle

（C6伽3，Gibbon　and　man－cited　by　STRAus）　or　origin　from　only　the　ulna（Gibbon，

Orang－STRAUS　l　Chimpanzee－MACDOw肌L），but　the　origin　in　Fomosan　monkey

occurred　onlyfrom　the　radial　epicondyle，adhered　to　theM．extensor　digitorumcommunis，

　　　　　Thedistributi・n・fthetend・nsfr・mthesemusclest・thefingersin専rimateswas

described　in　the　preceding　sectiQn　（Table　1）・Although　the　tendon　of　insertion　to　the

fourth　finger　may　be　occasionally　absent，tendons　run　as　a　rule　to　the　fourth　and　fifth

fingers　in　Prosimia，　Platyrrhina，Catarrhina　and　Orang・　Contrarily，　in　Anthropoid

apes・therthanOrangandinman7thetend・n・finserti・nt・thef・urthfingerisabsent，
and　only　the　tendon　to　the　fifth　finger　is　present　as　a　rule　so　that　the　form　of　having　the

Mm．extensores　digitorum　quarti　and　quinti　proprii　is　not　taken・Nevertheless，　the

presence　of　the　tendon　of　insertion　to　the　fourth　finger，　which　is　the　rule　in　lower

monkey，can　be　found　in　a　few　cases　even　in　Chimpanzee（STRAUS），Gorilla（PREUScHOFT，

MACALISTER）and　man（INOUE　in3％，ADAcHI　in1．5％，GRUBER　in6％，WoOD
in10．8％，etc．）．

　　　　　There　is　no　agreement　on　the　source　of　these　muscles．Some　claim　them　as　having

differentiatedfromthe　M．extensorcarpiulnaris（STRAUS），fromthe　deep　extensor　layer

（LECHE，SOMMER，BROOKS，EISLER，GRAFENBERG），or　from　the　M。extensor　digitorum

communls　　　　　　　　　　　　　　　　　　　，　as　cited　from，the　reports　by　STRAUs

and　PIRA．

superficial

completely

（RIBBING，HOWELL，INOUE）
The　findings　in　Formosan　monkey　showed　these　muscles　to　be　located　in　the

layer　and　always　firmlyfused　tothe　M．extensor　digitorum　communis，　but

separatedfromthe　M．extensorcarpiulnaris　by　the　interposed　intemuscular



50 S．NAGASHIMA ybl．20

septum　so　that　even　though　this　had　not　been　a　phylogenic　study　it　seems　reasonable　to

consider　them　to　have　been　derived　from　the　M．extensor　digitorum　communis．

6．皿．ex‘επso7eα叩εμ」παrεs　　（figures　1－3）

　　　　　This　muscle，which　is　located　the　most　ulnar　among　the　extensors　of　the　forearm，

arises　from　the　radial　epicondyle　of　the　humerus．　It　has　no　common　origin　with　any　of

the　other　extensor　muscles　of　the　forearm　nor　any　ulnar　origin．

　　　　　The　intermuscular　septum　is　interposed　between　this　muscle　and　the　Mm．extensores

digitorum　quarti　and　quinti　porprii，　while　the　antebrachial　fascia　attaches　to　the　ulna．on

its　ulnar　side　so　that　only　this　muscle　is　completely　separate　and　independent　of　the　other

muscles．As　lhis　muscle　runs　downward，its　radial　side　is　adjacent　to　the　Mm。extensores

digitorum　quarti　and　quinti　proprii，while　the　upper　part　of　its　ulnar　side（in　the　area

of　the　elbow）isadjacenttotheM．anconeuslateralis，butitsoon　comes　into　contact

withandrunsalongtheM．flexordigitorumprofundus．
　　　　　At　about　the　distal　third　of　the　forearm　is　seen　the　commencement　of　the　tendon　to

which　the　muscle　fibers　of　this　muscle　attach　in　bipenniform　fashion．　There　is　soon

complete　change　to　tendon　that　passes　through　the　fifth　compartment　of　the　dorsal　carpal

ligament　to　the　back　of　the　hand，　from　where　it　mns　covered　by　the単．abductor　digiti

quinti　to　its　insertion　upon　the　ulnar　edge　of　the　base　of　the　fifth　metacarpal　bone，but

there　may　be　some　cases　in　which　the　tendon　of　insertion　extends　further　to　the　ulnar

side　of　the　palmar　surface　（5／30）．

　　　　　This　muscle　in　both　Primates　and　man　shows　little　variation　and　it　is　comparatively

stable．　The　origin　as　a　rule　is　usually　from　the　lateral　epicondyle　of　the　humerus　and　the

dorsal　aspect　of　the　ulna　except　in　Catarrhina　monkey．The　presence　of　the　ulnar　origin

and　its　extent　differs　somewhat　by　the　suborder．　That　is，　the　origin　is　as　a　rule　from

both　the　latera1，epicondyle　and　the　ulna　in　Prosimia　and　Platyrrhina　monkey，but　the　area

of　the　ulnar　origin　is　frequently　limited　to　the　proximal　region　or　the　olecranon（STRAUS，

CLARK，WoOLLARD，HILL，BEATTIE，etc．）．Occasional　exceptional　cases　have　been

reported　in　which　there　was　origin　from　an　extensive　area　on　the　ulna　（Pθ70漉6痂％5＿

STRAUS　l　Chかo窺ly5－ZuCKERKANDL）or　the　absence　of　the　ulnar　origin（P毎lo68rc％5－CLARK，1

064ψo規躍α5－STRAUs）．　In　contrast　to　this，although　there　may　be　exceptional　cases

with　additional　origin　from　the　olecranon（Rh勉oφ露hθo麗5－PATTERsON），　this　muscle

in　Catarrhina　monkey　as　a　rule　arises　from　only　the　lateral　epicondyle　of　the　humerus　and

there　is　no　origin　from　the　ulna（HowELL　and　STRAUs，STRAUs，JAcoBI，KIMuRA，

CHAMPNEYS，etc。）．My　cases　of　Formosan　monkey　were　not　in　disagreement　with　this．

In　Anthropoid　apes　and　man，the　origin　is　from　the1αteral　epicondyle　and　the，ulna　as

in　Prosimia　and　Platyπhina，but　the　ulnar　origin　usually　involves　a　wider　area　and　extends

from　the　middle　to　distal　part　of　the　ulna（STRAUS，SULLIVAN　and　OSGOoD，BEDDARD，
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PREUSCHoFT，PIRA，etc．）．

　　　　　The　tendon　of　this　muscle　attaches　to　the　base　of　the　fifth　metacarpal　bone　in　all

Primates　and　is　very　stable．　Only　few　abnormalities　have　been　reported，　including　a

case　with　an　accessory　tendon　to　the　pisiform　bone（Lθ規％7∬α彫ho〃3ツ伽諾一MuRIE　and

MIVART）and　a　case　with　extension　of　the　tendon　of　insertion　to　the　proximal　phalanx

of　the　fifth　finger（Chimpanzee－MAbALISTER）．In　man，however，cases　with　extension

of　the　tendon　of　insertion　to　the　phalanges（WoOD，：LEDOuBLE，etc．）or　cases　with

an　accessory　tendon　given　off　to　the舳h　finger（IwAMI，INOUE，etc．）have　been　noted

at　a　considerable　frequency．

　　　　　Furthermore，STRAuS　has　mentioned　that　there　are　differences　by　the　genus　in　the

condition　of　insertion　upon　the　base　of　the　fifth　metacarpal　bone，　and　he　described　the

insertion　as　taking　Place　into　the　dorsal　surface　in　his　cases　of　Mα6α‘α窺％1α材α・　The

insertion　in　my　study　of　Formosan　monkey　was　not　the　dorsal　surface　but　the　ulnar　edge

with　some　cases　having　extension　to　as　far　as　the　palmar　surface．

7・π・s＠επα置or　　（figures　7－9）

This　muscle

shaped，　　thick

of　the　forearm．

cqmmunis　and
radial　surface，

isadjacentto

flexorsurface，

the　M．

　　　consists　of　two　layers，　a　slender，flat　superficial　layer　and　a　fan－

deep　layer．　It　extends　from　the　extensor　surface　to　the　flexor　surface

　　Onthe　extensorsurface，itis　coveredbythe　M．extensor　digitorum

its　distaledgeliesadjacenttothe　M．abductorpollicis　Iongus．　On　the

it　iscovered　bythe　M．extensorcarpi　radialisbrevisand　its　distal　edge

the　attachment　ofthe　M．pronator　teres．On　the　other　hand，　on　the

it　is　covered　bythe　M．pronatorteresandlies　adjacent　to　the　origin　of

　　　　　　　flexor　digitorum　profundus．

　　　　　The　origin　of　this　muscle　is　from　the　lateral　epicondyle　of　the　humerus，the　articular

capsule　of　the　elbow　and　the　supinator　crest　of　the　ulna．　The　surface　of　the　upper　half

of　this　muscle　is　covered　by　aponeurosis，which　undergoes　transition　to　muscle　fiber

about　haly－way　down　the　muscle．　The　muscle　bundle　that　arises　muscularly　from　the

supinator　crest　of　the　ulna　forms　the　deep　layer，　which　runs　obliquely　at　a　sharp　angle

（almost　at　right　angles）toward　the　radial　side　where　it　inserts　upon　the　dorsal　and　radial

surfaces　of　the　radius　in　the　area　no　Iower　than　the　upper　fourth　of　the　forearm．

　　　　　The　remaining　muscle　bundle　arises　tendinously　from　the　Iateral　epicondyle　of

the　humerus　and　the　articular　capsule　of　the　elbow．　Although　one　part　may　contribute　to

the　formation　of　the　deep　layer，　this　muscle　bundle　mainly　forms　the　superficial　layer　of

this　r騨scle　and　runs　downward　generally　parallel　with　the　radius．

　　　　　The　deep　branch　from　the　radial　nerve，　which　enters　into　this　muscle　from　the

radial　side，　passes　through　the　space　between　these　muscle　bundles　of　the　deep　and

superficial　layers　to　emerge　upon　the　dorsal　side　of　the　forearm．

　　　　　The　insertion　of　this　muscle　involves　the　dorsa1，　radial　and　palmar　sides　of　the
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radius, but most frequently extends to the middle part of the radius (26/30) . Incidentally , 

the ratio between the length of the radius and the length of the area of insertion of the 

M. supinator, that is, Length of the attachment of the M. supinator x 100 
was 46 . 3 on the average . Length of the radius 

In Mammals below the Primates, according to PARSONS , the muscle that corres -

ponds to this muscle generally consists of a single layer which arises from the humerus, 

and transitional stages on the appearrance of the deep layer are observed in Lemur which 

it is very small, and quite distinct from the superficial one, while in the monkeys and 

apes it is larger, and becomes more and more closely united with the superficial layer. 

Although this muscle in Primates is said to be comparatively stable (HOWELL and 

STRAUS) , it usually consists of two layers in Catarrhina monkey and higher Primates. 

This muscle in Primates, with the exception of some cases of Anthropoid apes, 

always has origin from the humerus , but the question of whether there is additional 

origin from the ulna and the matter of transmigration are of considerable interest . That 

is, the origin is from only the lateral epicondyle of the humerus with no origin from the 

ulna in Prosimia and Platyrrhina except in a few exceptional cases . In contrast to this , 

there is as a rule origin from both the humerus and the ulna as well as the formation of 

two layers in Catarrhina, Anthropoid apes and man. That is, there is seen the formation 

of two layers in association with origin from two sites. However , even in Prosimia and 

Platyrrhina monkey , there occasionally are exceptional cases that have origin from the ulna 

in addition to that from the humerus (Tupaia - CLARK ; Perodicticus, Cebus - STRAUS ; 

Callimico - HILL) , but even in such cases the muscle, according to CLARK, was not 

divisible into two laminae, and HILL has also described it as being a single stratum so 

that there does not seem to be the formation of two layers. In these cases, the part 

with origin from the ulna seems to have been a bridge formation to the band that arises 

from the humerus . Therefore , the findings noted by CLARK and HILL may represent the 

transitional type to the pattern seen in Catarrhina monkey and higher Primates and in 

man in which there is origin from two sites and the formation of two layers . Furthermore , 

Anthropoid apes (particularly Chimpanzee) are said to have a wide area of origin from 

the ulna (MILLER, STRAUS) and some cases of Orang (BARNARD, STRAUS) and Gorilla 

(STRAUS) among Anthropoid apes have been noted to have lost the humeral origin and 

have origin from only the ulna. In view of these findings, it seems that transmigration 

or change of the site of origin of this muscle occurs in association with phylogenic advance , 

in which the primitive pattern of origin from only the humerus changes to one in which 

there is accessory origin from the ulna, and this ulnar origin, which initially develops as 

an accessory origin, gradually becomes more powerful and extensive until ultimately 

the humeral origin is lost and only the ulnar origin remains. 

The insertion of this muscle varies little , and the attachment is entirely to the 

radius in Primates. The condition is similar in Formosan monkey, but the ratio between 

the length of the radius and the length of the area of insertion upon the radius was 46.3. 
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The　paucity　of　literature　prevented　a　comparison　with　other　Primates，but　the　comparison

with　man　clearly　showed　that　the　insertion　extended　far　more　distally　in　Formosan

monkey（Japanese－INouE30．5，MoRI　＄36．2♀35．2，IwAMI39。31Ainu－SANo431

Europian－CHuDzINsKI43；Negro－CHUDzINSKI44）．PIRA　has　regarded　cases　having
extension　of　the　insertion　to　the　distal　region　of　the　radius　as　being　the　primitive　form。

Although　some　cases　among　Mammals　have　insertion　upon　the　en隻ire　length　of　the

radius，　most　reports　by　earlier　investigators　describe　the　insertion　in　Primates　to　be

upon　the　middle　or　upper　third　of　the　radius．

　　　　　If　an　assumption　were　to　be　permitted　based　upon　these　results，it　seems　that，in

association　with　evolution，　the　origin　of　this　muscle　shifts　to　a　lower　location　while　the

insertion　moves　upward　so　that　this　muscle　te尊ds　to．become　more　localized．

　　　　　In　general，　　the　deep　branch　of　the　radial　nerve　　（or　the　posterior　interosseous

nerve）passes　beneath　this　muscle　when　it　consists　of　only　one　layer（CLARK，CARLSSON，

ZUCKERKAN「DL，PARSONS，etc．），whereas　this　nerve　passes　through　between　the　superficial

and　deep　layers　when　there　is　the　formation　of　these　two　layers，and　the　findings　in　my

cases　of　Formosan　monkeyヤvere　in　agreement　with　this．

8．擢。ε濫‘εηso7pollεcεs　Joπ9配s　（figures7－9）

　　　　　This　slendermuscle，　which　lies　covered　by　the　M．extensor　carpi　ulnaris，is

located　on　top　of　the　M．abductorpollicislongus．Theorigin　is　by　muscle　from　the

radial　side　of　the　dorsal　surface　of　the　ulna　between　the　level　of　the－distal　tip　of

the　supinator　crest　to　the　upPer　third　of　the　forearm．　This　origin　extends　almost　to　the

leveloforigin　of　the　M．extensor　digiti　secundi　proprius，but　there　is　no　fusion　or

adhesion　with　this　Iatter　muscle．

　　　　　This　muscle　changes　to　a　slender　tendon　at　about　the　middle　of　the、forearm　that

passes　through　the　third　compartment　of　the　dorsal　carpal　ligament　together　with　the

tendons　of　the　Mm．extensores　digitorum　secundi　and　tertii　proprii．It　then　immediately

crosses　over　the　tendons　of　the　Mm．extensores　carpi　radialis　brevis　and　longus　to　the

radial　side　from　where　it　descends　to　emerge　subcutaneously　on　the　radial　side　of　the

tendon　of　the　M．extensor　digitorum　communis．Furthemore，this　tendon　is　bound　by

comective　tissue　to　the　articular　capsule　of　the　first　metacarpophalangeal　joint。　　The

tendon　continues　downward　along　the　dorsal　surface　of　the　phalanges　of　the　first　finger　to

its　insertion　upon　the　dorsal　surface　of　the　base　of　the　distal　phalanx．

　　　　　The　cases　with　variations　noted　by　HADANO　included　a　case　in　which　the　belly　of

this　muscle　separated　into　two　parts　that　descended　para11el　to　each　other，　and　o耳e　of

them　attached　to　the　base　of　the　distal　phalanx　of　the　first　finger　while　the　other　ins←rted

upon　the　base　of　the　first　metacarpal　bone，and　another　two　cases　in　which　the　te血don

soon　after　passing　through　the　dorsal　carpal　ligament　gave　off　an　accessory　tendon　which

ran　to　the　middle　part　of　the　second　metacarpal　bone．
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Of the extensor muscles in the deep layer of the forearm , the muscle that arises 

from the upper part of the ulna and runs to at least the thumb (the muscle corresponding 

to the M . extensor pollicis longus in Formosan monkey) and the muscle that arises from 

the distal part of the ulna and runs to one or more of the other fingers (that which 

corresponds to the Mm. extensores digitorum secundi and tertii proprii in Formosan 

monkey) have collectively been called the M . extensor digitorum profundus by STRAUS and 

many other investigators (HILL,BARNARD, CLARK , etc . ) . 

The M. extensor pollicis longus, which corresponds to that part of the M. 
extensor digitorum profundus having origin from the upper region , is stable in its state 

of origin in Primates, but it often is found to have accessory origin from the interosseous 

membrane in addition to its usual origin from the ulna . In general, its origin is from 

the ulna in Prosimia , Platyrrhina and Catarrhina, while it is as a rule from the ulna 

and the interosseous membrane in Anthropoid apes and man . 

Next , the insertion of this muscle in Primates and man is stable , and it attaches 

to the base of the distal phalanx of the first finger, but there may be some cases with 

insertion upon the proximal phalanx as well as upon the distal phalanx in Anthropoid apes 

(STRAUS , RAVEN , SUTTON , etc . ) . Furthermore , there are frequently reports that describe 

the separation of the tendon of insertion into two parts with an acce~sory tendon running 

to the second finger as observed in Formosan monkey (Tarsius - WOOLLARD , STRAUS ; 

Gorilla - PREUSCHOFT, HEPBURN ; man - KANEFF, INOUE, etc.). 

9 . M. extensor di9ltl secundl propraus ( figures 7 9 ) 

This muscle, Iocated in the same layer as the M. extensor pollicis longus, arises 

muscularly from an area that extends from immediately below the M . extensor pollicis 

longus to the level adjacent to the M. extensor digiti tertii proprius on the radial side of 

the dorsal surface of the ulna. This origin is linear in form and involves the area between 

about the middle part to the lower three fifths of the forearm . Although there is 

no adhesion or fusion with the M . extensor pollicis longus located above , there always is 

muscular adhesion with the M . extensor digiti tertii proprius below. Moreover , the 

adhesion or fusion between these two muscles is extensive with involvement of practically 

the entire length of the muscular belly in a comparatively large number of cases (10130) . 

In particular , exchange of muscle fibers was found in three cases, and these two muscles 

appeared to be a single muscle and were indivisible until transition to tendon occurred. 

This slender , fusiform muscle runs downward along the radial side of the ulna and 

transition to a slender tendon occurs immediately before it reaches the wrist. This tendon 

passes through the third compartment of the dorsal carpal ligament together with the 

tendons from the M . extensor pollicis longus and the M . extensor digiti tertii p?oprius. 

On the back of the hand, this tendon runs beneath the tendon of the M. extensor 

digitorum communis to the upper par~ of the proximal phalanx where it contributes to the 
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formation of the dorsal digital expansion by joining with the ulnar side of the tendon of 

the M . extensor digitorum communis that iuns to the second finger . The tendon fibers 

continue down to the distal phalanx . 

A variation was noted in one case in which the tendon of insertion during its 

course separated into two parts , with attachment to the aponeurosis of the fifth finger as 

well as to the second finger. 

10. M. extensor digiti tertii proprius ( figures 7-9 ) 

This is a small , fusiform muscle located in the same layer as the M . extensor 

pollicis longus and the M . extensor digiti secundi proprius. This muscle arises muscularly 

from the radial aspect of the dorsal surface of the ulna , and is adhered muscularly to the 

M . extensor digiti secundi proprius as previously mentioned. The origin is linear in form 

and extends over the lower three fifths to the lower fifth of the forearm . The muscle 

belly descends along the radial side of the ulna to a short distance above the wrist where 

it changes to tendon . This tendon passes through the third compartment of the dorsal 

carpal ligament together with the tendons of the M . extensor pollicis longus and the M . 

extensor digiti secundi proprius. On the back of the hand, it lies covered by the tendon 

of the M. extensor digitorum communis. At the upper part of the proximal phalanx, it 

participates in the formation of the dorsal digital expansion by joining with the ulnar side 

of the tendon that runs to the third finger from the M . extensor digitorum communis, 

and the tendon fibers of this muscle extend further to the base of the terminal phalanx 

(Figure 5) . A variation noted by HADANO in one case consisted of an acce~s, ory tendon 

that was sent off to the fourth finger soon after this tendon passed through the dorsal 

carpal ligament . 

The Mm . extensores digitorum secundi and tertii proprii which correspond to the 

distal portion of the M . extensor digitorum profundus are usually adhered or Lused to each 

other in Primates, and their osseous origin is stable and limited to the distal part of the 

ulna . The only exception that has been found is the presence of accessory origin from 

the radius in Tarsius (MURIE and MIVART) . In contrast to this, the insertion of these 

muscles is reported to be extremely variable , and STRAUS has developed a classification into 

eight types according to the relationship with the fingers upon which the insertion takes 

place . Reports by earlier investigators suggest that the most common pattern in Primates 

is insertion upon the second and third fingers , but the insertion in lower monkeys is 

frequently more extensive and involves the second to fifth fingers or the second to fourth 

fingers so that the range of fingers upon which the insertion takes place seems to become 

reduced with evolution . The M . extensor digiti tertii proprius in many cases of Chimpanzee 

(SONNTAG, BEDDARD, STRAUS in 68%, etc . ) as well as in Gorilla (PREUSCHOFT,PIRA , 

HEPBURN. STRAUS in 100%, etc.) and man has undergone involution and only the M. 
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extensor　digiti　secundi　proprius　（M．extensor　indicis　proprius），which　sends　off　the

tendon　of　insertion　to　the　second　finger，　is　usually　present．According　to　STRAUs，

however，　insertion　upon　the　second，　third　and　fourth　fingers　in　Gibbon　　（92％）　　and

upon　the　second　and　third　fingers　in　Orang　（66％）　is　the　normal　condition．

　　　　　In　man，as　just　mentioned，this　muscle　usually　gives　off　the　tendon　only　to　the

second　digit，but　cases　with　additional　insertion　to　the　third　digit　have　been　occassiona11y

observed　by　some　investigators（STRAUS10％，INOUE6％，etc．），and　in　some　of　such

casesitwasnotmerefascicu1砥softhe　M．extensorindicis　proprius　but　an　independent

musclewhicharosefromtheIo脚erpartoftheulna（so－calledtheM．extensormediiproprius）．

　　　　　The　conditioninwhichtheM．extensordigitisecundipropriussends　offan　accessory

tendon　to　the　fifth　finger，　noted　as　an　abnormality　in　Formosan　monkey，　has　been

described　in〈7ッoあ6θ6％5（MURIE　and　MlvART）while　the　pattem　in　which　an　accessory

tendonissentofftothefourthfinger　fromthe　M．extensor　digititertiipropriushas　been

mentioned　in　CαZl尭h7動（STRAUS）．

11．皿．αわo颪郡c‘or　polπcεs　Joπg郡s　　（figures　7－9）

　　　　　This　robust　muscle，10cated　in　the　deepest　layer　among　the　extensor　muscles　of　the

forearm，　arises　muscularly　from　the　radius，　ulna　and　interosseous　membrane．　The

radial　origin　is　from　the　dorsal　surface　between　the　upper　third　to　lower　fourth　of　this

bone．The　upper　level　of　the　origin　is　at　a　line　connecting　the　supinator　crest　of　the　ulna

and　the　mi4dle　ofthe　radius，and　is　adjacent　to　the　insertion　ofthe　M．supinator，but

there　is　no　adhesion　with　this　muscle。The　ulnar　origin　of　this　muscle　extends　from　directly

below　the　supinator　crest　of　the　ulna　to　the　lower　fourth　of　the　forearm　on　the　radial　side

oftheoriginoftheM．extensorpollicislongusandMm．extensoresdigitommsecundiand
tertii　proprii，but　there　is　no　adhesion　with　any　of　these　muscles．Moreover，the　ulnar

side　of　this　muscle　is　initia11y　covered　by　the　M．extensor　pollicis　longus　and　the　Mm．

extensores　digitorum　secundi　and　tertii　proprii，　while　its　radial　part　lies　covered　by　the

M．extensor　digitorum　communis，but　it　runs　obliquely　to　converge　radiolateralward

toward　the　distal　third　of　the　forearm　where　it　emerges　to　the　subcutaneous　region　from

betweenthe　M，brachioradialisandthe　M．extensordigitorumcommunis．Itthen　crosses

over　the　tendons　of　the　Mm．extensores　carpi　radialis　longus　and　brevis　to　the　lateral

margin　of　the　lower　tip　of　the　radius　where　it　passes　through　the　first　compartment　of　the

dorsal　carpal　ligament．

　　　　　The　belly　of　this　muscle　is　already　divisible　into　the　radial　and　ulnar　portions　at　the

lower　forearm，　and　they　both　undergo　change　to　tendon　immediately　before　they　reach

the　dorsal　carpal　ligament。　Just　before　they　insert，　the　radial　portion　enters　to　beneath

the　ulnar　portion，and　tendon　fibers　are　frequently　exchanged　between　these　two　portions

（20／30）．　That　is，　the　insertion　of　the　tendon　from　the　radial　portion　can　be　classified

into　two　pattems，one　in　which　the　insertion　takes　place　only　into　the　radial　sesamoid
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（22／30），　and　the　other　in　which　the　insertion　is　largely　upon　the　radial　sesamoid，　but

also　partly　upon　the　base　of　the　first　metacarpal　bone　by　tendon　fibers　sent　off　to　the

superficially　located　ulnar　portion（6／30）．　The　insertion　of　the　other　tendon　from　the

ulnar　portion　showed　two　pattems　that　are　seen　at　equal　frequency．That　is，the　insertion

takes　place　either　into　only　the　radial　side　of　the　dorsal　surface　of　the　base　of　the　first

metacarpal　bone　（14／30）　or　mostly　into　the　metacarpal　bone，　but　also　partly　upon　the

radial　sesamoid　by　tendon　fibers　sent　of±to　the　deeper　radial　portion（14／30）。In　addition，

there　was　a　rare　case　in　which　these　tendons丘om　this　muscle　were　completely　fused　so

that　they　were　indivisible　to　as　far　as　the　insertion　（1／30）．　An　abnormal　case　was　noted

in　which　the　distal　part　of　the　muscle　belly　that　was　smaller　than　usual　did　not　separate

until　nearly　reaching　the　insertion，which　was　partly　the　tip　of　the　radius，　but　was

mostly　upon　the　navicular　bone（case　number31，right　side，　Figure11）．

　　　　　Incidentally，the　M．extensorpollicisbreviswasnotpresentinFormosan　monkey。

　　　Fig．11．Avariationof

M。abductorpollicislongus

　　　　　　 κ

　　　　！覧、＼1、

　　　／

、＼、／

（a

（No．31，♀，R）

　　　　　TheoriginoftheM．abductorpollicislongusis

stable　in　Primates　and　in　man．It　generally　arises　from

the　ulna，interosseous　membrane　and　radius，although

there　are　minute　differences　among　species　on　the

range　of　their　original　portions．In　Prosimia　and

Platyrrhina，however，the　ulnar　origin　is　comparatively

frequently　absent（Lemuroidea－MURIE　and　MIVART；

Hαρα」8ηz％7－BEDDARD　l　Lθ規％プーSTRAUS　l　Tα75歪μ5－

WOOLLARD），and　the　radial　origin　may　be　absent　in

rare　instances　（Cαllゴ規ゴco－HILL）．In　contrast　to　this，

in　Catarrhina　and　higher　Primates　and　in　man，there

simply　is　mention　that　the　radial　origin　may　be　absent

in　very・rare　cases（Gibbon－STRAUS）．

　　　　　The　insertion　of　this　muscle　has　been　classified

into　five　types　by　STRAuS　according　to　the　combination

of　the　relationship　to　the　first　metacarpal　bone，　radial

sesamoid　bone，　greater　multangular　bone，etc．The

insertion　of　this　muscle　in　Primates　is　very　variable，

and　most　reports　differ　in　their　description　of　the

insertion　for　the　same　genus　and　even　for　the　same

species．Ingenera1，thereisn・separati・n・fthe

tendon　in　Prosimia　and　Platyrrhina　with　most　cases

having　　insertion　　into　　only　　the　　base　of　the　　first

metacarpal　bone，while　this　muscle　in　Catarrhina　is

usually　divisible　into　the　ulnar　and　radial　portions

that　attach　to　the　base　of　the　first　metacarpal　bone　and

the　radial　sesamoid　bone，b亘t　there　also　are　reports
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of　insertion　into　the　first　metacarpal　bone　and　the　trapezium　（（汐πo舛h80麗5－

PATTERSON）．　In　many　Anthropoid　apes，there　is　insertion　onto　the　first　metacarpaI

bone　and　the　greater　multangular　bone，　but　additional　attachment　to　other　nearby

structures　is　frequently　seen　as　in　man．According　to　STRAUS，the　insertion　is　particularly

variable　in　Gibbon　in　comparison　with　the　other　three　great　apes．The　condition

in　man　has　been　classified　into　three　types　by　BABA　and　into　five　types　by　KIMURA

based　upon　the　relation　to　the　first　metacarpal　bone，trapezium，M．abductor　pollicis

brevis，articular　capsule，etc．，　but　this　muscle　usually　separates　into　two　or　three

tendons，　and　while　the　main　tendon　runs　to　the　base　of　the　first　metacarpal　bone，

accessory　tendons　are　sent　offto　either　or　to　both　the　M．abductor　pollicis　brevis

and　trapezium．

　　　　　In　the　Macaca　group，there　is　separation　of　the　tendon　of　insertion　into　two　parts

that　insert，　respectively，　onto　the　first　metacarpal　bone　and　the　radial　sesamoid　bone，

but　in　my　cases　of　Formosan　monkey　the　tendons　ran　directly　to　their　insertion　in　only　a

few　cases，　and　there　was　exchange　of　tendon　fibers　between　these　tendons　just　before

they　inserted　in　most　cases．Mention　of　such　a　condition，however，is　not　seen　in　the

descriptions　by　earlier　investigators．Furthermore，this　separation　into　these　two　portions

has　been　reported　by　some　investigators　to　occur　in　the　lower　forearm　at　the　level　of　the

muscle　belly（Mα6α6α規麗1α診診α一HOwELL　and　STRAUS），while　others　report　that　the　common

tendon　becomes　separated　at　the　radiocarpal　joint（．Mαoαcαか麗5－KIMuRA）．The　findings

in　Formosan　monkey　are　consistent　with　that　in．Mα6α6α規％伽護α．A　rare　abnormality　was

noted　in　Formosan　monkey　in　which　the　insertion　was　the　navicular　bone　and　the　tip　of

the　radius，　but　such　a　condition　has　not　yet　been　reported　in　other　Primates　or　man．

　　　　　Finally，amusclewhich　correspondstothe　M．extensorpollicisbrevisofman　and

which　appearsto　have　differentiatedfromthe　M．abductorpollicislongushasbeenfound

in　Anthropoid　apes，particularly　in　Gorilla　and　Chimpanzee　（PIRA，PREUSCHoFT，

RAVEN，SoNNTAG，HEPBuRN，etc．），but　such　a　muscle　is　not　found　as　a　rule　in　such

lower　monkey　as　Prosimia，　Platyrrhina　or　Catarrhina，　and　the　condition　in　Formosan

monkey　is　no　exception．

12．漉r∂θs砿即」“　（figure12）

　　　　　The　muscular　branches　to　the　extensor　muscle　group　of　the　forearm　are　all　from　the

radial　nerve．

　　　　　The　radial　nerve，　which　arises　from　the　brachial　plexus，runs　to　the　posterolateral

side　ofthe　humerus，andpassesbetweenthemedialandIateralheadsof　the　M．triceps

．brachii　to　about　the　proximal　third　of　the　upPer　arm　where　the　dorsal　antebrachial

cutaneous　branch　is　soon　given　off。　Thislatterbranchpasses　downbetweenthe　M．

triceps　brachii　and　M．brachioradialis　to　emerge　into　the　subcutaneous　region　on　the

radial　surface　of　the　distal　part　of　the　upPer　arm　and　supPlies　the　dorsal　surface　of　the
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Fig. 12. Nerve supply 

The main trunk of the radial nerve continues downward between the M . brachioradialis 

and the humerus to the radial side of the elbow joint where it divides into the deep 

branch which gives off many muscular branches and the superficial branch that has no 

muscular distribution . Just before this separation occurs , the muscular branch to the M . 

extensor carpi radialis longus is given off. The muscular branch to this muscle usually is 
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grven off as an mdependent branch (19/30 Frgure 13 a and b) , but ' rt occasronally 

arises from a common branch that also innervates the M. extensor carpi radialis brevis 

(9130, c, d and e) , and in one case this muscle received both an independent branch 

from the main trunk of the radial nerve and a nerve branch from the branch that also 

innervates the M. extensor carpi radialis brevis (1130, f ) . In a rare case, this muscle 

was supplied by a nerve which arose Lrom a common branch that also sent off nerves to the 

M. brachioradialis and the M. extensor carpi radialis brevis (1130, g ) . 

The muscular branch that supplies the M . brachioradialis is usually given off near 

the bifurcation into the superficial and deep branches, and it arises as a single branch 

in most cases (28/30) , but in rare cases this muscle may receive two branches (1/30 , b) 

or the branch may arise from a common branch that also sends off the nerves to the 

Mm. extensores carpi radialis longus and brevis (1130, g ) . 

Fig. 13. Types of the nerve supply to the M. ext. car. rad. Iongus (L) , 

M. ext. car. rad. brevis (B) and M. brachioradialis (Br). 

R: main trunk of radial nerve, D; deep branch, S: superficial branch 

(a) (b) (c) (d) (e) (f) (g) 
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The musclular branch to the M . extensor carpi radialis brevis generally is given off 

as an independent branch from the deep branch of the radial nerve in the vicinity of the 

bifurcation into the deep and superficial branches (19/30, a and b ) , but the type in 

which a branch arose from the common branch that also supplied the M . extensor carpi 

radialis longus at the level of the main trunk of the radial nerve was seen comparatively 

frequently too (7/30, c) . What is more , in addition to a branch from the common 

trunk this muscle may receive one or two branches from the deep branch (2130, d and 

e ) , and some rare cas~s may show the condition described above (f and g) . 

As mentioned earlier, the radial nerve separates into the deep branch and the 

slightly smaller superficial branch. The superficial branch descends beneath the M. 

brachioradialis to slightly above the wrist where it emerges subcutaneously at the radial 

side of the forearm and supplies the dorsal aspects of the hand and the first to fourth 

f ingers . 
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　　　　　On　the　other　hand，　the　deep　branch，aftergivingoffthe　branch　to　the　M。

extensor　carpiradialisbrevisasdescribedabove，entersinto　the　M．supinator　from　its

radial　side　and　passes　between　the　superficial　and　deep　layers　of　this　muscle　to　emerge　to

the　dorsal　side　of　the　forearm，This　nerve　gives　off　two　muscular　branches　to　the　M・

supinator　just　before　it　enters　into　this　Inuscle，　and　during　its　course　between　the　two

layersofthe　M．supinator，manymuscularbranchesare　given　off　almost　simultaneously

thatsupPlythe　M．extensorcarpiulnaris，Mm．extensores　digitorum　quarti　and　quinti

proprii，　M．extensor　digitomm　communis，M．extensorpollicislongus　and　the　M・

abduct。rp。11icisl。ngus．Themuscularbranchest。1attertw・muもclesfrequentlyar・seby

a　common　stem　（16／30，　Figure　12）．

　　　　　The　small　remaining　main　trunk　of　the　deep　branch　（the　posterior　interosseous

nerve）givesoffadditionalbranchesfromfarther　distalytothe　M．extensorpollicislongus

and　the　M．abductor　pollicis　longus　as　it　descends，and　then　it　also　sends　off　muscular

branches　to　the　M．extensor　digiti　secundipropriusandthe　M．extensor　digiti　tertii

proprius．Furthermore，it　continuous　down　to　terminate　in　branches　to　the　dorsum　of　the

wrist　joint．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　SUMMARY

　　　　　　Inspection　was　made　of301imbs　of15Formosan　monkey　（male7，　female8）　to

determine　the　origin　and　insertion　of　the　extensor　muscles　of　the　forearm　as　well　as　their

nerve　supPly　and　relationship　with　surrounding　muscles．　The　extensor　muscle　group　of

the　forearm　consists　of　ll　muscles，and　an　attempt　was　made　to　ascertain　the　normal

condition　of　these　muscles．　In　addition，　a　comparison　was　also　made　with　the圭indings

reported　for　other　Primates　and　man．

　　1．刀4．わrαchεorαd『εα1εs

　　　　　This　muscle，which　is　the　largest　of　the　extensor　muscle　group　of　the　forearm，

arises　from　the　lateral　brachial　intermuscular　septum　and　the　lateral　margin　of　the　distal

part　of　the　humerus．It　descends　along　the　radial　side　of　the　forearm　to　its　insertion　by

tendon　into　the　area　near　the　styloid　process　of　the　radius．Although　the　dorsal

antebrachial　cutaneous　branch　of　the　radial　nerve　passes　through　the　narrow　space

that　is　formed　between　the　two　parts　of　origin　of　this　muscle，　the　superficial　branch

of　the　radial　nerve　never　penetrates　this　muscle．

　2．班．εx彦cηsor　eαηPεrαdεα」εs　Joπ9配s

　　　　　The　origin　of　this　muscle　is　distal　to　that　of　the　foregoing　muscle　and　occur＄by

muscle　from　the　lateral　margin　of　the　lower　part　of　the　humerus　to　the　lateral　epicondyle。

It　undergoes　transition　to　tendon　at　about　the　middle　of　the　forearm．　This　tendon　runs

to　the　lower　forearm　where　itpasses　beneaththe　M．abductorpollicis　longus．　After

passing　through　the　second　compartment　of　the　dorsal　carpal　ligament，　it　rms　beneath
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the　tendon　from　the　M．extensor　pollicis　Iongus　to　the　other　side　and　inserts　onto　the

radial　side　of　the　dorsal　surface　of　the　base　of　the　second　metacarpal　bone．

3．1レf．e撹eη50reσPεrα読α1ε5ゐrω’ε

　　　　　Thismusclearisesfromthelateralepicondyle　ofthe　humerus，adjacenttothe　M．

extensor’carpi　radialis　IongusandpartiallyadheredtotheM．extensordigitorumcommunis，

’which・is　Iocated　on　its　ulnar　side．　This　muscle　undergoes　transition　to　tendon　at　a

slightly　Iower　level　than　the　M．extensor　carpi　radialis　longus，along　the　ulnar　side　of

which　this　tendon　de§cends　until　it　reaches　the　back　of　the　hand　where　insertion　takes

Place　onto　the　radial　side　of　the　dorsal　surface　of　the　base　of　the　third　metacarpal　bone．

4。」M．θx6επ50r碗9髭o｝・膨η2eo〃”昭ηεs

　　　　　This　muscle　arises　mainly　tendinously　from　the　lateral　epicondyle　of　the　humerus・

At　the　middle　of　the　forearm，　the　muscle　belly　is　already　divisible　into　three　parts，　the

radia1，the　central　and　the　ulnar　portions．The　radial　and　ulnar　portions　form　the

superficial　layer，and　they　both　change　to　tendon　about　three　quarters　down　the　forearm．

The　tendon　of　the　former　rms　to　the　second　finger，while　that　of　the　latter　runs　to　the

fifth　finger．The　central　muscular　portion　forms　the　deep　layer，which　changes　to　tendon

at　about　the　middle　of　the　forearm．　This　tendon　subdivides　into　two　parts　that　run　to

the　third　and　fourth　fingers，　respectively．　These　tendons　pass　through　the　third

compartment　of　the　dorsal　carpal　Iigament　to　the　back　of　the　hand　where　they

contribute　to　the　forma驚ibn　of　the　main　part　of　the　dorsal　digital　expansions　of　the　four

　　　　　　　　　　　　　　　　　　　　む
ulnar　digits．　These・ihtrinsic　tendons　from　the　M．extensor　digitorum　communis

continue　down　to　the　base　of　the　middle　and　distal　phalanges．

　　　　　The　structural　pattem　of　the　terminal　tendons　from　this　muscle　in　the　metacarpal

resgion　can　be　classified　into　three　types，and　the　most　common　is　the　type　in　which　the

first　and　second　tendons　become　the　intrinsic　tendons　to　the　second　and　third　fingers，

respectively，without　giving　off　any　branches．Moreover，in　area　where　the　branches

are　not　found，the　main　tendons　are　comected　to　each　other　by　a　thin　fibrose　membrane．

5．伽．C茜孟επsorεs　dε9甜or郡η39駕αr¢」απd9πεπ翻」ρrρpr髭

　　　　　These　two　muscles　arise　as　a　single　muscle　from　the　radial　epicondyle　of　the

humems，and　they　are缶mly　fused　to　the　M。extensor　digitorum　communis，which　is

located　on　their　radial　side．The　tendons　from　these　muscles　in　Formosan　monkey　mn　to

the　fourth　and　fifth　fingers　which　is　the　same　condition　as　that　which　is　seen　as　a　rule

in　lower　monkey．　On　the　ulnar　side　of　the　proximal　phalanx，they　participate　in　the

formati即　of　the　dorsal　digital　expansions　of　the　respective　fingers　by　joining　with　the

corresづonding　tendons　from　the　M．extensordigitorumcommunis．Thesetendonfibers

continue　down　to　the　base　of　the　distal　phalanx．　The　findings　for　these　muscles　in

Fomosan　monkey　seem　to　indicate　that　theyare　derived　from　the　M．extensor　digitorum

communis．
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　　6．1レf．c説επsoreα耽Pε砿」παrεs

　　　　　This　muscle，located　on　the　most　ulnar　side　among　the　extensors　of　the　forearm，

arises　from　the　lateral　epicondyle　of　the　humerus，　αnd　changes　to　tendon　in　the　lower

forearm．　The　tendon　passes　through　the　fifth　compartmen亡of　the　dorsal　carpal　ligament

to　its　insertion　upon　the　ulnar　margin　of　the　base　of　the　fifth　metacarpal　bone。This　is　a

stable　muscle．

　　7．刀f．s砿塞，επα置or

　　　　　This　muscle　consists　of　two　Iayers，　the　superficial　and　the　deep，that　extend

over　the　extensor　and　flexor　surfaces　of　the　forearm．　The　deep　Iayer　arises　from　the

supinator　crest　of　the　ulna，　and　inserts　into　the　dorsal　and　radial　surface　of　the　upPer

part　of　the　radius．The　superficial　layer　arises　from　the　lateral　epicondyle　of　the　humerus

and　the　articular　capsule　of　the　elbow，　and　inserts　into　the　dorsa1，　radial　and　volar

surfaces　of　the　middle　part　of　the　radius．The　ratio　between　the　length　of　the　radius　and

the　length　of　the　area　of　insertion　upon　the　radius　was46．3．

　　　　　The　deep　branch　of　the　radial　nerve，which　enters　into　this　muscle　from　the　radial

side，passes　through　between　the　superficial　and　deep　layers　to　emerge　to　the　dorsal

side　of　the　forearm．

　　8．躍．ex‘επsor　poJlεcεs　Joη9ES

　　　　　This　muscle　arises　muscularly　from　the　dorsal　surface　of　the　upPer　part　o｛the　ulna，

and　changes　to　tendon　at　about　the　middle　of　the　forearm．　This　tendon　passes　through

the　third　compartment　of　the　dorsal　carpal　Iigament　to　its　insertion　upon　the　dorsal

surface　of　the　base　of　the　distal　phalanx　of　the　first　finger．

　　9．ノ『．θ詫？孟θη50r　d！『ε9動εSθαεηd『’prρpr’μ5

　　　　　This　muscle　arises　muscularly　from　the　dorsal　surface　of　the　lower　part　o｛the　ulna，

and　is　usually　firmly　adheredtotheM．extensordigititertiiproprius．It　changes　to　tendon

just　before　reaching　the　wrist．　This　tendon　passes　through　the　third　compartment　of　the

dorsal　carpal　ligament　to　above　the　proximal　phalanx　of　the　second　finger　where　it

participates　in　the　formation　of　the　dorsal　digital　expansions　by　joining　with　the

corresponding　tendon　from　the　M．extensor　digitomm　communis．　The　tendon

fibers　continue　down　to　the　distal　phalanx．　In　one　case，the　tendon　was　noted　to　be

subdivided　into　two　parts　and　attached　to　the　aponeurosis　of　the　fifth　finger　as　well　as

to　the　second　finger．

　　10．丑f．e説eηsor碗9痂診er痂prρpr伽

　　　　　The　origin　of　this　muscle　by　muscle　from　the　dorsal　surface　of　the　lower　part　ofthe

ulna　is　continuous　with　that　of　the　foregoing　muscle．After　undergoing　transition　to　tendon

immediately　above　the　wrist，it　passes　through　the　third　compartment　of　the　dorsal　carpa1
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1igament，　and　participates　in　the　formation　of　the　dorsal　digital　expansions　by　joining

withthetendonthatrunstothethirdfingerfromthe　M・extensor　digitorum　communis・

The　tendon　fibers　continue　down　to　the　distal　phalanx．

11．丑f．αゐ吻吻rpoZlεCεsJoη9μS

　　　　　This　muscle　is　located　in　the　deepest　layer　among　the　extensors　of　the　forearm，and

arises　muscularly　from　the　radius，　ulna　and　the　interosseous　membrane．　The　muscle

be11y　converges　radiolateralward　and　emerges　into　the　superficial　layer　in　the　lower　forearm・

After　crossing　over　the　tendons　of　the　Mm．extensores　carpi　radialis　longus　and　brevis・

it　immediately　undergoes　transition　to　tendon，which　passes　through　the　first　compartment

of　the　dorsal　carpal　ligament．　At　the　site　of　this　transition　to　tendon，there　is　separation

into　the　radial　and　ulnar　portions．　The　tendon　of　the　radial　portion　inserts　mostly　into

only　the　radial　sesamoid　bone，　but　the　tendon　of　the　ulnar　portion　may　insert　either　into

only　the　metacarpal　bone　or　into　the　metacarpal　bone　and　the　radial　sesamoid　bone・

There　was　a　case　in　which　the　terminal　tendons　were　found　to　insert　into　the　tip　of　the

radius　and　the　navicular　bone．

12．　ハセ70εs吼ρ」〃

　　　　　The　extensor　muscle　group　of　the　forearm　is　innervated　by　branches　from　the

radial　nerve．　The　radial　nerve　rms　to　the　posterolateral　side　of　the　humerus　where　the

dorsal　antebrachial　cutaneous　branch　is　given　off　to　the　dorsal　surface　of　the　forearm．As

the　main　trunk　of　the　radial　nerve　continues　down，　further　muscular　branches　are　sent

offto　the　M。extensor　carpi　radialisIongus　and　the　M．brachioradialis．Then，at　about

the　elbow　∫oint，　it　separates　into　the　superficial　branch　that　supplies　the　dorsal　aspects

of　the　hand　and　fingers，　and　the　deep　branch　that　gives　off　many　muscular　branches　to

the　M．extensor　carpi　radialis　brevis，M．supinator，M．extensor　carpi　ulnaris，etc．
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