
oth the extensor digitorum indicis (ED-indicis) and the extensor in-
dicis proprius (EIP) muscles, together or individually, produce the
extension of the index finger joints.1-4 The independent ability to ex-

tend the index finger is thought to be caused by the independent function
of the EIP tendon and the lack of a juncturae tethering the ED-indicis to the
extensor pollicis.5,6
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AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Extensor indicis proprius (EIP), the extensor medii proprius (EMP) and the
extensor indicis medii proprius (EIMP) are important tendons in the surgery of hand as a graft,
apart from performing the function of extension. In cases which require surgical treatment of the
hand like trauma, rheumatoid arthritis, ulnar nerve palsy, and hypoplasia of the thenar muscle, the
EIP, the EMP and the EIMP are suitable muscles for tendon transfer operations. MMaatteerriiaall  aanndd  MMeetthh--
ooddss::  The variations of the extensor tendons to the index finger were examined in fifty-four dis-
sected hands. RReessuullttss::  The most common pattern of the tendons was a single extensor digitorum
indicis (ED-indicis) and a single EIP. The EIP was observed as a single tendon in 87.03% of the
specimens, and as a double tendon in 12.96% of them. The EMP was seen in 24.07% of the speci-
mens. In one hand, the muscle had a shared belly with the EMP and the EIMP. CCoonncclluussiioonn::  The
existence of the supernumerary tendons was more frequently encountered at the ulnar side of the
ED-indicis than at the radial side. These extra tendons may be of great value in cases of traumatized
hands which require tendinoplasty.

KKeeyy  WWoorrddss::  Anatomy; hand; hand deformities; trigger finger disorder 

ÖÖZZEETT  AAmmaaçç:: Ekstensor indicis proprius (EIP), ekstensor medii proprius (EMP) ve ekstensor indicis
medii proprius (EIMP) sadece ekstensiyon fonksiyonu olmanın yanı sıra el cerrahisinde greft olarak
da önemli kaslardır. Travma, romatoid artrit, ulnar sinir felci ve elin tenar kaslarının atrofisi gibi elin
cerrahi yöntemle tedavisi gerektiren durumlarda EIP, EMP ve EIMP kasları, tendon transferi
açısından uygun kaslardır. GGeerreeçç  vvee  YYöönntteemmlleerr::  Elli dört elde işaret parmağın ekstensör kaslarının
varyasyonları incelendi. BBuullgguullaarr::  En sık rastlanılan tendon örneği tek ekstensor digitorum indicis
(ED-indicis) ve tek EIP’di. EIP olguların %87.03’sinde tek ve %12.96’sında çift tendon olarak
bulundu. EMP’ye ise %24.07 sıklıkla rastlanıldı. Bir elde EMP ve EIMP kasları ortak karınlı olarak
görüldü. SSoonnuuçç::  İşaret parmağın tendon sayı fazlalığına ED-indicis’in radial tarafından daha çok,
ulnar tarafında rastlanıldı. Bu tendonların, tendon tamiri gerektiren hasarlı ellerde bir değeri olacağı
inancındayız. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Anatomi; el; el deformiteleri; tetik parmak bozukluğu  
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The aber rant ex ten sor ten dons to the in dex
fin ger are the ex ten sor me di i prop ri us (EMP), the
ex ten sor in di cis me di i prop ri us (EIMP), the ex ten -
sor di gi to rum bre vis ma nus and the ex ten sor in di -
cis ac ces so ri es.7-10 In va ri o us cli ni cal and ana to mi cal
stu di es, ana to mic va ri a ti ons, ar ran ge ment and pre -
va len ce of the se ten dons ha ve be en do cu men ted.
In li te ra tu re, the in ci den ce of the se musc les and the
in ser ti on po ints of the ir ten dons ha ve be en con tro-
ver si al.2,5,12-14 The se musc les we re not des cri bed in
ana to mi cal stu di es be ca u se they are of ten small in
width and are al most co ve red by the ED ten dons. 

Sin ce the ED-in di cis ten don and the EIP to the
in dex fin ger ha ve in de pen dent func ti ons, the EIP,
EMP and EIMP ten dons ha ve be en trans fer red to
res to re mo bi lity for a va ri ety of hand mo ve ments in
ten don trans fer.2,7 Furt her mo re, the va ri a ti on mus-
c les can ca u se pa in and di sa bi lity at the wrist du r-
ing fin ger fle xi on such as the ex ten sor in di cis
prop ri us syndro me and they ha ve of ten be en mis-
di ag no sed as a gang li on or a tu mor.15-21

It is es sen ti al to ha ve an awa re ness of the ana -
tomy and va ri a ti ons of the ex ten sor ten dons of the
in dex fin ger when as ses sing a tra u ma ti zed or di se -
a sed hand and when con si de ring ten dons for trans-
fer. Alt ho ugh many re se arc hers ha ve exa mi ned the
num ber of ten dons, the re is still do ubt con cer ning
the exact de fi ni ti on of the ED be ca u se the cri te ri a
in the ir de fi ni ti ons we re not ex pres sed in de ta il.
The aim of this study is to pro vi de a bet ter des crip -
ti on of the va ri ant musc les of the in dex fin ger. 

MA TE RI AL AND MET HODS
Se lec ted fifty-fo ur adult ma le hands, aged bet we -
en 38 and 87, were pre ser ved in 10% for ma lin and
exa mi ned. The hands we re dis sec ted from the le -
vel of the dis tal third of the fo re arm to the midd le
pha lanx of the in dex fin ger. Af ter the re mo val of
the skin and a ca re ful dis sec ti on of the su per fi ci al
fas ci a on the back of each hand, the ex ten sor re ti -
na cu lum was di vi ded lon gi tu di nally to ex po se the
ten dons, and the junc tu ra e ten di num (JT). Mic ro -
dis sec ti on was per for med un der a lo op at ori gi nal
mag ni fi ca ti on (4X to 6X). All the ex ten sor ten dons
we re ins pec ted with a par ti cu lar at ten ti on to the
num ber of ten dons ori gi na ting at the le vel of the

mus cu lo ten di no us junc ti on and the num ber of ten-
dons or slips in ser ting in to the ex ten sor ho od of the
in dex fin ger. If the ten don was ori gi na ting from the
ex ten sor re ti na cu lum as a sing le ten don and was
co ve red with a sing le fas ci al she ath, it was cal led
as a sing le ten don; if it ori gi na ted as two se pa ra te
ten dons and was co ve red with se pa ra te fas ci al she -
aths, it was de fi ned as a do ub le ten don. 

STA TIS TI CAL ANALY SIS

Me a su re ments we re ma de by me ans of a di gi tal fle -
xib le cal li per in mi li met res. Stu dent-t test was ap-
p li ed for sta tis ti cal analy sis. SPSS 15.0 (Sta tis ti cal
Pac ka ges of So ci al Sci en ce) was used. Me a su re -
ments of width (ED-in di cis and EIP) and thick ness
(ED-in di cis and EIP) we re stu di ed on right and left
were studied with Stu dent-t test. Me a su re ments of
width and thick ness of EIP-ul nar and EIP-ra di al
we re per for med and right and left si des were com-
pared using Mann-Whit ney U test. P< 0.05 was
con si de red to be sig ni fi cant. 

The dis sec ti on was ap pro ved by the et hics
com mit te e of the ins ti tu ti on in which the work
was un der ta ken, and the study con forms to the
Dec la ra ti on of Hel sin ki.

RE SULTS
The ex ten si on of the in dex fin ger me ta car pop ha -
lan ge al jo ints was pro vi ded by the EIP and the ED-
in di cis. The most com mon pat tern of the ex ten sor
ten dons of the in dex fin gers was as fol lows: 1- a
sing le ED-in di cis; 2- a sing le EIP ten don which in-
ser ted ul nar to the ED-in di cis. The ED-in di cis ten-
don was ob ser ved as a sing le ten don in all
spe ci mens. The EIP ten don was most con sis tently
ob ser ved as a sing le ten don in 47 spe ci mens
(87.03%); and as a do ub le ten don, cal led EIP-ul nar
and EIP-ra di al, in seven ca ses (12.96%) (Tab les 1-
3). The analy sis in this study sho wed that no sig ni -
fi cant dif fe ren ces we re ob ser ved bet we en the
pa ra me ters of the ex ten sor ten dons in right and left
si des (p> 0.05) (Tab le 2). Ac cor ding to our me a su -
re ments it can be sta ted that the me a su re ments of
EI-in di cis and EIP we re clo se to each ot her. It has
al so be en ob ser ved that the EIP-ul nar had gre a ter
di men si ons than EIP-ra di al (Tab le 2).
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EX TEN SOR INDI CIS PROP RI US MUSC LE (EIP)

Ex ten sor in di cis prop ri us musc le (EIP) ori gi na ted
from the pos te ri or sur fa ce of the dis tal third of the
ul na and the in te ros se o us mem bra ne, co ur sed dis-
tally wit hin the fo urth dor sal com part ment de ep in
the ED ten dons in all 54 hands (Fi gu res 1-6). The
ab sen ce of the EIP ten don was not ob ser ved. The
EIP ten don ori gi na ted from its musc le belly as a
sing le ten don in 47 spe ci mens (87.03%) (Fi gu re 1a,
2a). A do ub le ten don which was cal led EIP-ul nar
and EIP-ra di al oc cur red in se ven of the ca ses
(12.96%) (Fi gu re 1b,1c, 2c, 2d). Trip le ten don of
the EIP was not ob ser ved. 
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TABLE 1: The number of the extensor tendons to the index finger.

Number of Tendon

Absent Single Double Triple

Tendons Left Right Left Right Left Right Left Right

ED-indicis 0 0 31 (57.4%) 23 (42.6%) 0 0 0 0

EIP 0 0 27 (50%) 20 (37%) 4 (7.4%) 3 (5.5%) 0 0

EMP 0 0 6 (11.1%) 5 (9.3%) 0 0 0 0

EMP + EIMP 1 1.8%

TABLE 3: Features of the insertio of the EMP and the EIMP.

Sides n EMP EIMP Insertion of the tendon of the EMP/EIMP 

Radial near ED-middle Palmar face of ED-middle Ulnar near ED-middle

Left 31 6 (11.1%) 0 1 (1.8%) 2 (3.7%) 3 (5.5%)

Right 23 6 (11.1%) 1 (1.9%) 2 (3.7%) 2 (3.7%) 3 (5.5%)

Total 54 12 (22%) 1 (1.9%) 3 (5.5%) 4 (7.4%) 6 (11.1%)

TABLE 2: The results of measurement of the extensor tendons at the middle level of the metacarpus on the dorsum of the hand. 

Tendons Width (mean ± SD mm) [n] Thickness (mean ± SD mm) [n]

Left Right Left Right 

ED-indicis* 3.4 ± 1.09 [31] 3.65 ± 0.86 [23] 1.5 ± 0.4 [31] 1.53 ± 0.38 [23]

p 0.310 0.520

EIP* 3.71 ± 0.54 [20] 3.66 ± 1.1 [27] 1.47 ± 0.38 [20] 1.56 ± 0.67 [27]

p 0.791 0.204

EIP-radial 1.74 ± 0.13 [4] 1.69 ± 0.09 [3] 1.2 ± 0.08 [4] 1.19 ± 0.09 [3]

p 0.167 0.119

EIP-ulnar 2.11 ± 0.16 [4] 2.31 ± 0.16 [3] 1.34 ± 0.05 [4] 1.27 ± 0.04 [3]

p 0.999 0.683

EMP 1.46 ± 0.79 1.74 ± 1.13 1.22 ± 0.81 0.84 ± 0.61

Mann-Whitney U and Student-t test*.

For abbreviations, see Table 3.

EIMP: Extensor indicis medii proprius; EMP: Extensor medii proprius; ED: Extensor digitorum; EIP: Extensor indicis proprius.

For abbreviations, see Table 3.

FI GU RE 1: a: sing le ex ten sor in di cis prop ri us (EI), b and c: do ub le EIP (ar -
row). I: ex ten sor di gi to rum-in di cis, M: ex ten sor di gi to rum-midd le. 



Fifty-fo ur dis sec ted hands we re exa mi ned in
or der to study the va ri a ti ons of ex ten sor ten dons to
the in dex fin ger, and the ar ran ge ments we re clas-
si fi ed in to six types from A to F by re fer ring to Ko -
mi ya ma’s study (Fi gu re 2a-f).3 The most fre qu ently
ob ser ved type was the clas si cal type. The EIP ge n-
e rally ran ul nar to the ED-in di cis in the clas si cal
type (Type A). As this was the only ten don fo und
in 36 spe ci mens (66.7%), this type was re gar ded as
the clas si cal type (Fi gu re 1a, 2a). Bi la te ra lism was
ob ser ved in hands with 83.3% fre qu ency.

Va ri a ti ons of the EIP we re fo und in 18 hands
(33.3 %) (Types B-F). In one ca se (1.85%), both of
the bi fur ca ted slips we re si tu a ted at the ul nar si de
of the ED ten don of the in dex fin ger (Fi gu re 2B),
and this type was cal led as Type B. In Type C,
which was ob ser ved in fo ur spe ci mens (7.4%), the
va ri a ti onal se cond ten don was at tac hed to the ra di -
al si de of the dor sum of the in dex fin ger. This ten-
don and its musc le belly we re re gar ded as the
EIP-ra di al (Fi gu re 2c). In Type D, a bi la te rally dif-
fe rent type was ob ser ved in two spe ci mens (3.7%).
In the se spe ci mens, the ra di al ten don bi fur ca ted at
the midd le le vel of the me ta car pus (Fi gu re 2d). One

of the se slips in ser ted in to the ra di al si de of the dor-
sum of the in dex fin ger. The ot her slip was con nec -
ted to the ten don of the ex ten sor pol li cis lon gus. In
Type E, bi la te rally ad di ti o nal to this samp le, Type
D with the EMP musc le was ob ser ved in two hands
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FI GU RE 2: Types of the ex ten sor in di cis prop ri us musc le (EI). a: Clas sic type of the EIP musc le. b: The EIP ten don is di vi ding in to two slips on the in dex fin ger.
c: The EIP ten don di vi ding in to the ra di al (r) and the ul nar (u) ten dons. d: The r is con nec ted to the ten don of the ex ten sor pol li cis lon gus musc le by the in ter -
ten di no us fas ci a (*). e: Ad di ti o nal ex ten sor me di i prop ri us musc le (m) ten don to type B. f: The re is ex ten sor me di i prop ri us musc le (m) ad di ti o nal to type A. I:
ex ten sor di gi to rum-in di cis, u: the ul nar ten don of the EIP, r: the ra di al ten don of the EIP, P: ex ten sor pol li cis lon gus musc le. 

FIGURE 3: a: The extensor medii proprius muscle (m) had a belly originat-
ing from the distal third of the ulna near the extensor indicis proprius muscle
(EI) b: In one specimen, the m had a shared belly with the extensor indicis
medii proprius muscle (im).



(3.7%), (Fi gu re 2e). In Type F, Type A and the EMP
musc le was ob ser ved in ni ne spe ci mens (16.6%)
(Fi gu re 2f). In one spe ci men, a slip from the EIP
ten don was at tac hed to type 1 junc tu ra in the se c-
ond in ter me ta car pal spa ce (IMC). This in ser ti on
was very thin (Fi gu re 5).

EX TEN SOR ME DI I PROP RI US MUSC LE (EMP) AND 
EX TEN SOR INDI CIS ME DI I PROP RI US (EIMP) 

The EMP had a belly ori gi na ting from the dis tal
third of the ul na ne ar the EIP and its ten don in ser -
ted in to the dor sal apo ne u ro sis of the pro xi mal pha-
lan ges of the third fin ger in 12 hands (22.2%)
(Fi gu res 2e, 2f, 3, 4). In all the spe ci mens, the mus-
c le pas sed thro ugh the 4th com part ment and it was
se en at the ul nar si de of the EIP in 11 of the spe ci -
mens. In one right spe ci men, the EMP had a sha red
belly with the EIMP (1.85%) (Fi gu re 3b). 

The in ser ti on fe a tu res of the EMP and the
EIMP a re shown in Tab le 3. Whet her EMP or
EIMP, the ten don to the midd le fin ger on the hand
was at the ra di al si de of ED-midd le in three spe ci -
mens, on the pal mar si de in four spe ci mens (Fi gu -
re 3b), and at the ul nar si de in six spe ci mens
(Fi gu re 3a, Tab le 3). In one right hand, a thin ten-
don slip from the ra di al si de of the EIP in ser ted in -
to the ED-in di cis, which was mo re su per fi ci al. A
bi la te ral dif fe ren ce was ob ser ved in the EMP in-
ser ti on in two hands. It was pla ced at the ra di al si -
de of the ED-midd le ten don and in ser ted on the
pal mar si de of the JT type 1 in the se cond IMC spa -
ce. In all the ot her spe ci mens, ho we ver, the in ser -
ti on of EMP en ded in the dor sal apo ne u ro sis of the
pro xi mal of the first pha lanx. In one spe ci men, an
apo ne u ro tic thic ke ning was de tec ted bet we en the
ten dons of the EIMP on the hand in the se cond in-
ter me ta car pal spa ce. 

JTs of the fin ger ex ten sors we re se en in thre e
types. In this se ri es, the JT of the first IMC spa ce
was ab sent in 100% of the spe ci mens. The JT of the
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FIGURE 4: Schematic illustrations of the extensor indicis proprius muscle
(EI), tendon of the extensor indicis medii proprius muscle (im) and extensor
medii proprius muscle (m).

FIGURE 5: A slip from the extensor indicis proprius muscle (EI) tendon joins
type 1 junctura in the second intermetacarpal space.

FIGURE 6: A slip from the extensor indicis proprius muscle (EI) tendon joins
the extensor digitorum-indicis (I).



se cond IMC spa ce was clas si fi ed as type I and it was
se en in 57.4% of the hands whi le it was ab sent in
38.8% (Fi gu res 5, 6). Ne it her the EMP nor the
EIMP ten dons had a JT at tach ment (Fi gu res 3b, 4).
The ex ten sor di gi to rum bre vis ma nus and the ex-
ten sor in di cis ac ces so ri es we re not se en in any of
the spe ci mens. 

DIS CUS SI ON
The ar ran ge ments of the ex ten sor ten dons of the
hand ha ve a gre at va ri a bi lity, ho we ver, va ri o us in-
ves ti ga tors are not in ag re e ment.2,4,11 The in dex fin-
ger re ce i ves two ten dons that the EIP is ne ver
ob ser ved to ha ve a junc tu ral con nec ti on with, al lo -
wing a gre a ter in de pen dent mo ti on.2,4,7,11,12 

The EIP is com monly used to res to re mo bi lity
for a va ri ety of hand mo ve ments, owing to its ea se
of ex po su re, ap prop ri a te length and ex cur si on, and
re ten ti on of func ti on af ter trans fer. Pre vi o us re se -
arc hers re por ted that the trans fer of the EIP might
be con tra in di ca ted in pa ti ents who se oc cu pa ti on
re qu i res in de pen dent mo ve ments of the in dex fin-
ger (e.g typists and mu si ci ans) as the use of the EIP
fo cu ses on ex ten sor lag or re si du al we ak ness.16 Fur-
t her mo re, an in cre a se in the se cond or third IMC
spa ce ca u sed by the pre sen ce of the va ri a ti onal
musc les may re sult in pa in and di sa bi lity.13 In cli n-
i cal ca ses, the se va ri a ti onal musc les ha ve of ten be -
en mis di ag no sed as a gang li on or tu mor.22

The re fo re, the va ri a ti ons of ten dons of the in dex
fin ger are im por tant.

As it is re por ted in li te ra tu re, dis tri bu ti on pat-
terns of the EIP ten dons re por ted by va ri o us in ves-
ti ga tors are not all in ag re e ment.6,7,11,14 The ten dons
of the EIP musc le are al ways po si ti o ned at the ul -
nar si de of the ED-in di cis ten don, a fin ding in
agreement with the pre vi o us stu di es.4,7,14,23,24 The
EIP ten don in serts ul nar to the ED-in di cis fin ger
in 81-87% of the spe ci mens.12,14,23 The EIP ten don
is di rectly pal mar to the ED ten don in 10-11% of
the spe ci mens, and ra di al to the ED ten don in 3-
8% of them.2,4,7

This fe a tu re of in ser ti on of the EIP ten don is a
va lu ab le da ta for ma king trans fer thro ugh a small
in ci si on. Do ub le ten dons ha ve be en re por ted to oc -

cur at the ori gin in 2.2 to 16% of the spe ci mens and
at the in ser ti on in 5.5 to 12% of the spe ci mens.2,5,14

Trip le ten dons ha ve pre vi o usly be en re por ted in
2.8 to 5% of the spe ci mens at the ori gin and in 2 to
3.9% at the in ser ti on.2,5,11,14 Fo ur ten dons ha ve be -
en ob ser ved to oc cur in 0.5% of the spe ci mens.14

In the pre sent study, the re was a sing le ten-
don at the in ser ti on in 87% of spe ci mens, and a do -
ub le ten don in 13% of the spe ci mens. The
EIP-ra di al has pre vi o usly be en ob ser ved in 1.3 to
6.9% of the spe ci mens.2,4,7,11,12 In our study, the
EIP-ra di al was ob ser ved in 14.8% of the spe ci mens
(Types C,D,E). 

The EMP is a de ep musc le ana lo go us to the
EIP, but it in serts in to the pal mar and ul nar as pects
of the ED-midd le. Si mi lar to the pre sent study, a
high in ci den ce (3.5 to 12%) of EMP has be en re-
por ted in li te ra tu re.6,7,11,14 The EIMP is an EIP mus-
c le with its ten don split ting to in sert in to both
in dex and midd le fin gers with a reported in ci den -
ce of 2% and 6.5% in pre vi o us stu di es.7-9,13 In our
study, this rate was fo und as 1.85%. 

The JTs are al so use ful for pro per iden ti fi ca ti -
on of the ten dons of the hand and ha ve be en used
in the re pa ir of the dor sal apo ne u ro sis.4,24 The JT
in the se cond IMC spa ce was be li e ved to play an
in sig ni fi cant ro le in the nor mal func ti ons be ca u se
type 1 JT was very thin and not strong eno ugh to
trans mit for ce. In von Schro e der and Bot te se ri es,
the JT of the first IMC spa ce was ab sent in 100% of
the ca ses.2,7 The JT of the se cond IMC spa ce which
was clas si fi ed as type I was pre sent in 88% of the
hands whi le it was ab sent in 12%. Whi le the low
in ci den ce of the JT from the in dex fin ger to the
thumb and to the midd le fin ger in cre a se the mo bi -
lity of the di git, it may al so ca u se the ten don to ha -
ve mo re da ma ge du ring a pos sib le ten don da ma ge.
In this study, the JT of the first IMC spa ce was ab-
sent in 100% of the spe ci mens. The JT of the se c-
ond IMC spa ce was clas si fi ed as type I and it was
se en in 57.4% of the hands whi le it was ab sent in
38.8%. The EIP, EMP and EIMP ne ver had a JT at-
tach ment. The re fo re, we ag re e with von Schro e -
der and Bot te2 in that we be li e ve the EIP ten don
trans fer is a re li ab le met hod for ma in ta i ning in de -
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pen dent in dex fin ger ex ten si on if the ho od is pre-
ser ved, and if the JT, whet her type 1 and 2, is pre s-
en t. 

To un ders tand the exis ten ce of the va ri ant
musc les of the EIP, it is ne ces sary to in ves ti ga te the
de ve lop men tal fe a tu res of the ex ten sor musc le la -
yer of the fo re arm. Du ring limb de ve lop ment the
ten dons ori gi na te from the la te ral pla te me so derm,
whi le the limb mus cu la tu re is de ri ved from the mi-
g ra ting so ma tic me so derm.14,25 Phylo ge ne tic com-
pa ri sons bet we en the spe ci es show that the EMP
or the EIMP are fo und in the Old World mon key,
the EIP is se en in chim pan ze e and go ril la, when
the EMP or the EIMP are va ri ab le in  man.24,25 The
variations of the ex ten sor ten dons of the in dex fin-
ger re sult from the pro xi mal mig ra ti on of the de ep
la yer musc les and the dis tal mig ra ti on of the su per-
fi ci al la yer musc les, the func ti on of the two gro ups
be come re dun dant; hen ce, the EMP, the EIMP, or
ot her va ri a ti ons of the de ep gro up a re lost. This
sug gests that the va ri ant musc les of EIP are evo lu -
ti o nary rem nants and not va ri a ti ons of a nor mal ar -
ran ge ment. El-Ba da wi et al. sug ges ted that the se
va ri a ti ons might be re la ted to the eth nic dif fe ren -
ces.14

This study is im por tant in terms of gi ving ac-
cu ra te know led ge on the pat tern of the va ri a ti onal
ex ten sor ten dons of the in dex fin ger. Fin dings abo -
ut the land marks of the ten dons and si de symmetry
are to be ca re fully con si de red. No dif fe ren ces at a
sig ni fi can ce le vel of p> 0.01 was ob ser ved in the
right-left si de com pa ri son of the da ta, in all of the
pa ra me ters. It has be en sta ted that the va ri a ti ons
ob ser ved in the EIP and the EMP can oc cur du e to
the symmet ri cal de ve lop ment of the right and left

si des. Our re sults sho wed that the re was a ge ne ral
ag re e ment bet we en the stu di es re gar ding the in ci -
den ce of su per nu me rary ten dons were mo re fre qu -
ently en co un te red at the ul nar si de of the
ED-in di cis ten don than at the ra di al si de. The re
was no junc tu ral con nec ti on. In this study, the first
sur pri se was the lar ge in ci den ce of EMP (24%). The
se cond one is that of a do ub le sling EIP (13%); a
well-known va ri a ti on which was ne ver en co un te -
red by the re vi e wer. Du ring the EIP ten don trans-
po si ti on to the ED-in di cis, the ten dons must be
iden ti fi ed very ca re fully be ca u se of the nu me ro us
va ri ants of the de ep ex ten sors. Trans po si ti on of the
ED-in di cis or just one ten don of a do ub le-ten do -
ned EIP by mis ta ke, will ma ke se pa ra te ex ten ti on
of the in dex im pos sib le pos to pe ra ti vely. Ho we ver,
the re is no pre vi o us de ta i led re se arch that investi-
gated whether EIP had a do ub le in ser ti on ul nar
and ra di al to the EDC-in di cis.

An un ders tan ding of the ana to mi cal fe a tu res
of the ex ten sor ten dons is im por tant to get suc-
cessful re sults from the sur gi cal pro ce du res. Be ca -
u se the ex ten sor ten don is a struc tu re at risk in
many sur gi cal pro ce du res (a se ri o us traf fic ac ci dent,
an in ci sor brow wo unds, fo re ign bo di es, and hand
tra u ma), the hand sur ge on and the plas tic sur ge on
wo uld be ne fit from a cle a rer un ders tan ding of its
ana tomy and re la ti ons hip. It is an in dis pu tab le fact
that the suc cess in sur gi cal stra tegy and plan ning
ma inly re li es on the sur ge on’s know led ge of the va -
ri ational musc les of the in dex fin ger.

AAcckk  nnooww  lleedd  ggee  mmeennttss
Aut hors express their gratitude to Fun da Yıl maz for pro-
viding Eng lish Lan gu a ge sup port.

Turkiye Klinikleri J Med Sci 2010;30(6) 1785

Anatomy Bilge et al

1. Rock well WB, But ler PN, Byrne BA. Ex ten sor
ten don: ana tomy, in jury, and re cons truc ti on.
Plast Re constr Surg 2000;106(7):1592-603.

2. von Schro e der HP, Bot te MJ. Ana tomy of the
ex ten sor ten dons of the fin gers: va ri a ti ons and
mul tip li city. J Hand Surg Am 1995;20(1):27-
34.

3. Ko mi ya ma M, Nwe TM, To yo ta N, Shi ma da Y.
Va ri a ti ons of the ex ten sor in di cis musc le and
ten don. J Hand Surg Br 1999;24(5):575-8.

4. Ce lik S, Bil ge O, Pi nar Y, Gov sa F. The ana -
to mi cal va ri a ti ons of the ex ten sor ten dons to
the dor sum of the hand. Clin Anat 2008;21(7):
652-9.

5. Hi ra i Y, Yos hi da K, Ya ma na ka K, Ino u e A, Ya-
ma ki K, Yos hi zu ka M. An ana to mic study of
the ex ten sor ten dons of the hu man hand. J
Hand Surg Am 2001;26(6):1009-15.

6. Gon za lez MH, We inz we ig N, Kay T, Grin del S.
Ana tomy of the ex ten sor ten dons to the in dex
fin ger. J Hand Surg Am 1996;21(6):988-91.

REFERENCES



Turkiye Klinikleri J Med Sci 2010;30(6)1786

Bilge ve ark. Anatomi

7. von Schro e der HP, Bot te MJ. The ex ten sor
me di i prop ri us and ano ma lo us ex ten sor ten-
dons to the long fin ger. J Hand Surg Am 1991;
16(6):1141-5.

8. Ci ga li BS, Ku tog lu T, Cik maz S. Mus cu lus ex-
ten sor di gi ti me di i prop ri us and mus cu lus ex-
ten sor di gi to rum bre vis ma nus - a ca se re port
of a ra re va ri a ti on. Anat His tol Emb ryo 2002;
31(2):126-7.

9. Cav dar S, Se hir li U. The ac ces sory ten don of
the ex ten sor in di cis musc le. Oka ji mas Fo li a
Anat Jpn 1996;73(2-3):139-42.

10. Yal çin B, Ku tog lu T, Ozan H, Gür büz H. The
ex ten sor in di cis et me di i com mu nis. Clin Anat
2006;19(2):112-4.

11. Yos hi da Y. Ana to mi cal stu di es on the ex ten -
sor pol li cis et in di cis ac ces so ri us musc le and
the ex ten sor in di cis ra di a lis musc le in Ja pa -
ne se. Oka ji mas Fo li a Anat Jpn 1995;71(6):
355-63.

12. Zil ber S, Ober lin C. Ana to mi cal va ri a ti ons of
the ex ten sor ten dons to the fin gers over the
dor sum of the hand: a study of 50 hands and

a re vi ew of the li te ra tu re. Plast Re constr Surg
2004;113(1):214-21.

13. Tan ST, Smith PJ. Ano ma lo us ex ten sor mus-
c les of the hand: a re vi ew. J Hand Surg Am
1999;24(3):449-55.

14. el-Ba da wi MG, Butt MM, al-Zu ha ir AG, Fa del
RA. Ex ten sor ten dons of the fin gers: ar ran ge -
ment and va ri a ti ons--II. Clin Anat 1995;8(6):
391-8.

15. Ka ra pi nar H, Al tay T, Se ner M. [Ex ten sor ten-
don in ju ri es]. Tur ki ye Kli nik le ri J Surg Med Sci
2006;2(17):21-6.

16. Brow ne EZ Jr, Te a gu e MA, Snyder CC. Pre-
ven ti on of ex ten sor lag af ter in di cis prop ri us
ten don trans fer. J Hand Surg Am 1979;4(2):
168-72.

17. Gelb RI. Ten don trans fer for rup tu re of the ex-
ten sor pol li cis lon gus. Hand Clin 1995;11(3):
411-22.

18. Go lo bo rod'ko SA. Tre at ment of in terp ha lan -
ge al hyperf le xi on and me ta car pop ha lan ge al
hype rex ten si on of the thumb in com bi ned low
me di an-ul nar ner ve palsy. J Hand Surg Am
1998;23(6):1059-62.

19. Er taş NM, Çe le bi oğ lu S. [The tre at ment of
comp li ca ted di gi tal de fects by cross-fin ger adi -
po fas ci al flap]. Tur ki ye Kli nik le ri J Med Sci
2004;24(2):153-8. 

20. Öz kan T. [Pa ra li tic hand]. Tur ki ye Kli nik le ri J
Surg Med Sci 2006;2(17):89-93.

21. Shah MA, Bu ford WL, Vi e gas SF. Ef fects of
ex ten sor pol li cis lon gus trans po si ti on and ex-
ten sor in di cis prop ri us trans fer to ex ten sor pol-
li cis lon gus on thumb mec ha nics. J Hand Surg
Am 2003;28(4):661-8.

22. Pa tel MR, Mo ra di a VJ, Bas si ni L, Le i B. Ex-
ten sor in di cis prop ri us syndro me: a ca se re-
port. J Hand Surg Am 1996;21(5):914-5.

23. Tan ST, Smith PJ. Re ver sed ex ten sor in di cis
prop ri us musc le and dor sal wrist pa in. Br J
Plast Surg 1998;51(2):128-30.

24. Ya ma guc hi S, Vi e gas SF. Ex ten sor in di cis
prop ri us ten don: ca se re port of a ra re ana to -
mic va ri a ti on. Clin Anat 2000;13(1):63-5.

25. Che val li er A, Ki eny M, Ma u ger A. Limb-so mi -
te re la ti ons hip: ori gin of the limb mus cu la tu re.
J Emb ryol Exp Morp hol 1977;41:245-58.


