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SUMMARY: The tendons of the palmaris longus (PL) and radial carpal extensor (RCE) muscles have extensive applications in
surgery, yet despite their constant use, information about their morphological and morphometric characteristics remairtsdiaiited
of this study was to describe the morphological and morphometric characteristics of the PL and RCE muscle tendons até&rompare t
to each other in 30 upper limbs of adult individuals with no apparent deformations from anatomy units at four universitéeS hreC
anterior side and lateral margin of the forearm and the back of the hand as far as the tendon plane were dissected.|€hgthyerage
width at origin level and at the level of the radiocarpal joint line of the PL muscle tendon were 12548 98m4.76 mnt 1.35 and
3.76 mm 0.91, respectively. The average length, width at the levels of origin and insertion of the extensor carpi radialis lolegus musc
tendon were 180.46 min15.03, 14.69 mm 3.72 and 7.76 mm 1.44 respectively, whereas for the extensor carpi radialis brevis muscle
they were 115.23 mm 11.81, 9.53 mm 2.58 and 7.33 mml.17, respectively. The most common origin of the tendons of the PL and
extensor carpi radialis longus muscles was at the level of the middle third of the forearm, whereas the most commorherigin of t
extensor carpi radialis brevis muscle tendon was at distal third level. The shape of the tendons of the PL and RCE rhusatkanvedas
flat along their entire length. Simulating the longitudinal division of the tendons of the RCE muscles in two halves| taf rafctiae
tendons of both muscles has morphological and morphometric characteristics similar to the PL muscle tendon, such tretigexduld
as a graft in the case of agenesis of the PL muscle, or for tendon transfer where elongation of a tendon in the reggoh is requi

KEY WORDS: Palmaris longus muscle; Extensor carpi radialis muscles; Extensor carpi radialis longus muscle; Exten-
sor carpi radialis brevis muscle; Upper limb; Tendon transfer surgery.

INTRODUCTION

The tendons of the palmaris longus (PL) and radid superficial at the retinaculum of the flexor muscles and is
carpal extensor (RCE) muscles are widely used in tendiserted in its anterior part, in the thenar eminence and in
transfer surgery. The PL muscle tendon is used particulathe palmar aponeurosis, with which it is continuous (Stecco
in esthetic and reconstructive procedures (Angelini Juniet al, 2009). The extensor carpi radialis longus (ECRL) is
et al, 2012), whereas the RCE muscle tendons are usediform and originates in the lateral supracondylar crest of
mainly to restore movement to the thumb (Georgieal, the humerus (Lippert, 2006; Mooe¢ al, 2010) and in the
2006). lateral intermuscular septum of the arm (Testut & Latarjet).

In the middle third of the forearm, it continues with its

The PL muscle is fusiform, originating on the antetendon, wide and flat, to then be inserted on the dorsal side
rior side of medial epicondyle of the humerus, in a commasf the second metacarpal bone base (Mebat). The ex-
tendon with medial epicondyle muscles, in the deep fasaiensor carpi radialis brevis (ECRB) muscle is unipennate,
of the forearm and in the fibrous septa that separate it frariginates on the posterior side of the lateral epicondyle of
the surrounding muscles (Testut & Latarjet, 1975). lhe humerus, along with superficial muscles of the posterior
continues with its tendon, which is long and flat, at the middlegion of the forearm, in the deep fascia of the forearm, in
third level of the forearm. At this level, the PL muscle tendothe radial collateral ligament and fibrous septum that
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separates it from the extensor muscle of the fingers. At tMATERIAL AND METHOD

level of the middle third of the forearm it continues with its

tendon, wide and flat (Testut & Latarjet), which accompanies

the ECRL muscle tendon until the radiocarpal joint, where We conducted a cross-sectional descriptive study on
both pass through the second tendinous compartment of 8 upper limbs from adult Caucasian individuals of both

retinaculum of the extensor muscles (Llusa Pérag, 2004; sexes (13 men and 2 women), fixed in formaldehyde,
Lippert; Mooreet al). Distally, the ECRB muscle tendon isbelonging to the Anatomy units of the Universidad de Talca,
inserted on the dorsal side of the third metacarpal bone basaversidad de La Frontera, Universidad Catélica del Maule
(Mooreet al). and Pontificia Universidad Catélica de Chile.

According to Angelini Junioet al. and ltoet al The anterior side and lateral margin of the forearm
(2014), the PL muscle tendon presents a mean length of 118 the back of the hand were dissected. Once the
mm and 116.6 mra 18.5, respectively. According to Lorensubcutaneous tissue was exposed, the fatty tissue and deep
& Lieber (1995) and Murragt al. (2000), the ECRL muscle fascia were removed as far as the tendon plane of the PL
tendon has an average length of 182.1 m&1l and 248 and RCE muscles. The PL muscle tendon was cleared from
mm + 10, respectively, whereas the ECRB muscle tenddts origin to the radiocarpal joint line and the RCE muscle
has an average length of 102.7 mmh.6 (Loren & Lieber). tendons from their origin to their insertion.

Angelini Junioret al and Itoet al. determined that the mean

width of the PL muscle tendon is 4.1 mii.5 and 4.2 mm To assess the morphological characteristics, the origin

+ 0.8, respectively. Brand (1985) reported that in the adwf the PL and RCE muscle tendons were identified using a

the ECRL muscle tendon presents a width between 14 amdgnifying glass at 4X. This origin was considered the distal

17 mm. portion of the myotendinous junction, i.e., the point at which
there are no longer any muscle fibers associated with the

The ample use of the PL and RCE muscles is duetiendon. The relations and shape of the PL and RCE muscle
their easy approach and because when transferring only é@edons were also observed, as well as the insertion of the
of them, they do not leave a significant deficit at the don&®CE muscle tendons.
site. However, the PL muscle may be absentin 4.4 % (Kigera
& Mukwaya, 2011) to 63.9 % of individuals (Ceyhan & We measured the length of the forearm from the
Mauvt, 1997), can be double (Testut, 1884; Le Double, 189Uppermost part of olecranon to the ulnar styloid process to
del Sol & Vasquez, 2009), can be replaced by a fibrowetermine the origin level of the tendons. In order to take
fascicle (Testut; Le Double), can be totally fleshy (Léhe measurement of the length of the forearm, the reference
Double), can be inverted (tendinous in its proximal part ammbints were marked using pins and a thread was put between
fleshy in its distal part) (Wood, 1867; Le Double), can bthem, which was later placed on a millimeter ruler. In
tendinous in its middle part and fleshy on its ends or flestaddition, the PL muscle tendon was measured from its origin
in its meddle part and tendinous on its ends (Le Doubld the radiocarpal joint line and the length of the RCE muscle
making it difficult or impossible to transfer its tendon. Intendons and their radial half from their origin to their
addition, on many occasions, neither the tendon of the Risertion.
muscle nor that of the RCE muscles is sufficiently long to
reach the target site, making it necessary to extend itthrough  We measured the width of the PL and RCE muscle
a graft. Among the tendons available for graft material, ttendons and their radial half at origin level, the width of the
fascia lata is the most frequently used site due to its size d@ld muscle tendon at the level of the radiocarpal joint line
availability; the disadvantage lies in the fact that two siteend the width of the RCE muscle tendons and their radial
must be operated on separately, which is time-consumihglf at insertion level. To obtain the radial half of the RCE
and leaves a scar on the thigh (Malaviya, 2003). To avamduscle tendons, the midpoint of their width was located in
the graft, several authors have used techniques in which the previously indicated places, dividing these measurements
RCE muscle tendons are divided; nevertheless, thereinstwo and simulating a longitudinal separation of these
limited data in the literature about their morphological anttndons, thus obtaining two halves, radial and ulnar. It should
morphometric characteristics. Therefore, we decided to studg emphasized that the length of the RCE muscle tendons
the morphological and morphometric characteristics of ttrresponds to the part of the tendon with no muscle fiber
PL and RCE muscle tendons, and to compare them to eatbertion; however, the muscle fiber insertions in the radial
other to determine if transfer between them is possible whened ulnar parts are made at different heights. Additionally,
an elongation of the tendon is required or in the absencetloé distance between the origin of the RCE muscle tendons
the PL muscle. and the vertex of the radial styloid process was measured.
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A digital caliper to an accuracy of 0.01 mm was usethe retinaculum of the extensor

to measure the PL and RCE muscle tendons.

RESULTS

Morphological characteristics of the tendons of
the palmaris longus and extensor carpi radialis longus
and brevis muscles

Agenesis of the PL muscle was identified in 5 casanuscle fibers of the abductor pollicis
(16.7 %), all males. In 25 cases (83.3 %) the PL muscle wasgus and extensor pollicis brevis,
present and its tendon originated in the proximal part of tlaad distally to the retinaculum of the
middle third of the forearm. The tendon of the ECRL musclextensor muscles under the extenso
in 26 cases (86.7 %) originated in the middle part of theollicis longus muscle tendon,
middle third of the forearm and in 4 cases (13.3 %) in tHerming part of the dorsoulnar corner
distal part of the proximal third of the forearm. The tendoaf the anatomical snuffbox in 100 %
of the ECRB muscle in 21 cases (70 %) originated in tlef the samples in the case of the

proximal part of the distal
distal part of the middle
third of the forearm.

The superficial side
of the R. muscle tendon

proximally to the superfi-
cial flexor muscle of the

retinaculum of the flexor

ficial side of the ECRL

partially the

by

ECRB muscle fibers
proximally and the ECRB

forearm. 1= tendon of the flexor
carpi radialis muscle; 2= tendon
of the palmaris longus muscle; 3=

third one of the forearm,
and in 9 cases (30 %) in the ECRB muscle tendon.

was covered by the forearm muscle tendons were inserted
skin and the superficial and radially on the dorsal side at the basg

deep fascia, whereas itsof the second and third metacarpa
underside was related bones, respectively. (Fig. 3).

fingers and distally to the
muscles (Fig. 1). The super- the palmaris longus and extensor

muscle tendon was coveredmuscles
by the forearm skin, super-
ficial and deep fascia and

muscle tendon distally (Fig.

: — 2). In the most distal part
Fig 1. Anterior view of the left - ¢ o f5 0arm the ECRL Measurements of the width of the

muscle tendon was located PL and RCE muscle tendons and”
laterally to the tendon of the their radial half at their origin level,

muscles. The superficial side of the
tendon of the ECRB muscle was
related to the underside of the ECR
muscle tendon. The underside of the
ECRB muscle tendon, from
proximal to distal, was on the lateral
and posterior side of the radius,
respectively. The RCE muscle
tendons at the distal third level of the
forearm were found under the

ECRL muscle tendon, and in 26.7 %
(8 of 30 samples) in the case of the

The PL and RCE muscle
tendons were wide and flat
throughout their extension. In all the
samples, the ECRL and ECRB

Morphometric
characteristics of the tendons of

carpi radialis longus and brevis

Table | summarizes the

measurements of the length of the‘:ig 2 Poster

brachioradialis, whereas its forearm, length of the PL muscle the radial margin of the
underside was covering the tendon and the length of the RCEright forearm. 1= ex-

ior view of

muscle tendons and their radial halftensor carpi radialis
by sex. longus muscle; 2= ex-
tensor carpi radialis

Table Il summarizes the Previs muscle; 3=

arpi radialis longus
muscle; 4= tendon of
the extensor carpi

flexor digitorum superficialis ECRB muscle, passing the width of the PL m_USC|e ter?d_on radialis brevis muscle;
muscle: 4= retinaculum of flexor With it through the second at the level of the radiocarpal joint 5= abductor pollicis

muscles.

tendinous compartment of line and the width of the RCE longus muscle.
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muscle tendons and their radial half at the level of their insertion, by sex.

In Table Ill, a comparison is made between the main morphometric
characteristics of the PL muscle tendon and the radial half of the RCE muscle
tendons.

The overall mean distance between the origin of the ECRL muscle tendon
and the radial styloid process was 155.46#17.13, in the males it was 155.57
mm + 18.08 and in the females 154.69 mr0.57, whereas the overall mean
distance between the origin of the tendon of the ECRB muscle and the radial
styloid process was 79.20 miil1.26, in the males it was 78.87 ntrhl.97 and
in the females 81.36 mm4.99.

No statistically significant differences were observed between sex and
the side of the forearm.

Table I. Length of the forearm, length of the PL muscle tendon and the length of
the RCE muscle tendons and their radial half, by sex (in mm and with radial

carpi radialis brevis muscle.

deviation).
Overall Male Female

L of forearm 253.62+19.89 253.15£19.91 256.64 £22.3
L PL 125.48 + 8.93 124.85 £9.37 128.76 £5.9
L ECRL 180.46 + 15.03 180.46 £ 15.63 180.47 £ 12.2
L radial half ECRL 189.07 £ 15.43 189.11 £15.77 188.80 + 15.1:
L ECRB 115.23+11.81 115.22+12.50 11528 +6.9
L radial half ECRB 118.09+12.13 118.27+12.68 11697 £8.8
L: Length.

Table Il. Width of the PL muscle tendon and width of the RCE muscle tendons
and their radial half at different levels, by sex (in mm and with radial deviation)

Overall Male Female
WO PL 476 +£1.35 478 +1.32 4.67+1.70
WO ECRL 14.69 £3.72 15.14 +£3.63 11.80+3.38
WO radial half ECRL 7.34 +1.86 7.56+1.81 590+ 1.68
Fig 3. Posterior view of radial part of the left WO ECRB 9:53 +2.58 9.72+ 2.67 8.35+ 173
Wfi’st_' e el ot extgnsor uscles: WO radial half ECRB 476129  485+133 4.17+0.86
2=tendon of the extensor carpi radialis longus WRL PL 3.76.40.91 3.76:40.96 3.7140.67
muscle; 3= tendon of the extensor pollicis wT ECI,{L 776+ 144 7.84+ 145 7.25+1.45
longus muscle; 4= tendon of the extensor WT radial half ECRL 3.87+0.72 3.91+£0.72 3.63+0.72
WT ECRB 733+1.17 742+ 1.16 6.77+1.25
WT radial half ECRB 3.66 +0.58 3.70+0.57 3.38+0.62
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WO: Width at origin level; WLR: Width at level of radiocarpal line; WT: Width at level of
tendinous insertion.

Table Ill. Comparison of the length, width at origin and width at the most distal part of the PL
muscle tendon and radial half of the RCE muscle tendons (in mm and with standard deviation)

PL Radial half ECRL Radial half ECRI
Length 12548 +8.93 189.07+15.43 118.09 £ 12.13
Width atorigin 476 +1.35 7.34+1.86 476 £1.29
Width most distal part 3.76 £0.91 3.87+0.72 3.66+0.58

* The most distal part of each tendon is considered the place at which it is divided during tendon transfer
surgery. Thus, the most distal part of the PL muscle tendon corresponds to the radiocarpal joint line,
whereas the most distal part of the RCE muscle tendons corresponds to their insertion.
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DISCUSSION

Most anatomy texts, including the one by Testut &here symptomatic friction is created between the tendons
Latarjet; Llus& Péreet al and Standring (2008), indicate Of the RCE muscles and extensors of the thumb, can occur
that the origin of the PL and RCE muscle tendons is fourdd that level (Doyle & Botte).
at the level of the middle third of the forearm. This is correct,
as long as the origin of the tendons is taken to be its most ~ Of the anatomy texts consulted, only Testut & Latarjet
proximal portion, which is associated with the lowest musciescribed the shape of the proximal portion of the PL and
fibers. However, for surgical purposes and on the basis BEE muscle tendons, similar to that found in our dissections;
previous studies (Angelini Jiniet al. and Itoet al), we in the distal part, however, we do not agree with any of the
consider the origin of the tendon to be the lowest part of t@glthors. Most anatomy texts do not detail the zone of the
myotendinous junction, since the useful portion of théorsal side of the metacarpal bones, where the RCE muscle
tendon, i.e., the part that is divided during tendon transfégndons are inserted. In all our samples, the ECRL muscle
surgery, begins exactly at this level. tendon was inserted radially on the dorsal side of the second

metacarpal bone base, whereas the ECRB muscle tendon

Considering Baek’s surgical technique (Batlal, Was inserted radially on the dorsal side of the third metacarpal
1999), in which the RCE muscle tendons are divided at thene base, as described by Ferreira Caegtab (2004)
junction of the middle and distal thirds of the forearm, w&nd Standring. The insertion of the tendon is relevant to the
agree with him that the ECRL muscle tendon is a godtinctioning of the muscle. The axis of the hand is in relation
candidate for opponensplasty given that it is sufficiently loni§ the third finger, and therefore the ECRB muscle is the
as to be divided longitudinally into two halves and reach tH@imary motor in the extension of the radiocarpal joint and
base of the thumb without needing to use a graft from anott@@s in its radial deviation, whereas the ECRL muscle is an
tendon. However, in the majority of our cases, the tendon@&gonist both in the extension and in the radial deviation of
the ECRB muscle at this level still presents muscle fibetge radiocarpal joint.
associated with it; therefore, an incision at this height would
not be advisable for its extraction. The overall mean length of the forearm and overall

mean length of the PL muscle tendon are similar to that

The percentage of agenesis of the PL muscle in ofgported by Angelini Juniat al in adult corpses of African
case was greater than that reported by Kigera & Mukwagi@scent and to that reported by étoal in Japanese adult
in corpses in Southern Africa, similar to that reported bgorpses. Overall mean length of both the ECRL and ECRB
Thompsoret al. (2001) in Caucasian subjects in Northerfnuscle tendons is similar to that described by Loren &
Ireland (16 %), lower than that reported by Aleeal (2011) Lieber, and shorter than that reported by Mugtal in the
in Chilean adults, and lower than that reported by Ceyhan@@se of the ECRL muscle tendon. This difference can be
Mavt in Indians. The differences in the incidences may Betermined by the ethnic origin of the subjects studied,
associated with the ethnic origin of the subjects. although Murrayet al does not detail this background. We

agree with Malaviya, in that the radial half of the ECRL

The relations of the PL and RCE muscle tendons iuscle tendon is greater than the length of the tendon, since
all the samples were similar to those described in tlifels associated with the lowest muscle fibers of the ulnar
anatomical texts consulted; however, the relations of tt&lf; the same occurs with the radial half of the ECRB muscle
muscle fibers and those of the tendon are not describi@fdon. However, we did not find any background of authors
separately. This distinction is important during surgicaVho had quantified this measurement.
procedures, since it makes it possible to approach the region
to be treated with greater accuracy. Doyle & Botte (2003)  The overall mean width of the PL muscle tendon at
affirmed that the dorsoulnar corner of the anatomic&rigin level is similar to that reported by Angelini Jureor
snuffbox contains only the tendon of the ECRL muscle, bat- and Itoet al The overall mean width of the ECRL muscle
in agreement with Tubbst al (2006), the tendon of the tendon at origin level is similar to that described by Brand.
ECRB muscle can also be found in the anatomical snuffbd¥e did not find any articles that indicated the width of the
depending on how distal the retinaculum is from the exteFCRB muscle tendon at its origin level, the width of the
sor muscles and how medial the dorsal tubercle is from tfdial half of the RCE muscle tendons at their origin level,
radius. In 26.7 % of our cases, the ECRB muscle tendd#e width of the PL muscle tendon at the level of the
was found to be part of the dorsoulnar corner of thi@diocarpal jointline or the width of the RCE muscle tendons
anatomical snuffbox, which is why intersection syndromeénd their radial half at the level of their insertion. Therefore,

1519



CERDA, A & DEL SOL, M. Morphology and morphometry of the tendons of the palmaris longus and radial carpal extensor muscles intiughavrphol., 34(41515-1521, 2016.

this study is the first to provide such a morphometric repottird of the forearm, whereas the safest zone for the incision
When the overall mean width of the tendon of both the ECRAkhen extracting the ECRB muscle tendon is in the middle
and ECRB muscles is analyzed at both origin and insertigart of the distal third of the forearm.
level, and a longitudinal division in two halves is simulated,
the radial half of both presents a length and width similar to
the PL muscle tendon, which is why this half can be used ©®ONCLUSION
the case of agenesis of the PL muscle, or for transferring
between them in the case of requiring the elongation of a
tendon in the region. We decided to compare the radial half Since the PL muscle tendon is used frequently in
of the RCE muscle tendons with the PL muscle tendon becatisedon transfer surgery and the radial half of the RCE muscle
when the ulnar half is maintained, the muscle can continuetiendons presents morphological and morphometric
function without affecting the mobility of the radiocarpal joint.characteristics similar to it, we believe based on our results
that the radial half of the RCE muscle tendons is a good
Chettaet al (2012) used the radial half of the ECRLcandidate for tendon transfer surgery when the PL muscle is
muscle tendon to reconstruct the tendon of the extensdrsent. In addition, the tendons of both RCE muscles are
pollicis longus muscle, since a graft from the inserted tendsnfficiently wide to divide them longitudinally into two
was not possible given the absence of the PL muscle, dralves and reach the thumb, thereby avoiding a graft from
they obtained excellent results, comparable to those obtairetbther tendon when they are used for a transfer.
using the fascia lata. They indicated that when the ECRL
muscle tendon is divided, it becomes too voluminous to
adjust to the size of the tendon of the extensor pollicis ongAEKNOWLEDGEMENTS
muscle, regardless of the location of the break; nevertheless,
their article does not contain any morphological data on the
ECRL muscle tendon nor on the tendon of the extensor Professor Aglae Soto, Head of the Morphology Unit
pollicis longus muscle. at the Universidad Catdlica del Maule and Dr. Oscar Inzunza,
Director of the Department of Anatomy at the Pontificia Uni-
Malaviya used the radial half of the ECRL muscleversidad Catélica de Chile for providing the cadaver mate-
tendon as a graft to extend the muscle-tendon unit of thal used in this study.
same ECRL and thus to correct claw fingers. This author
indicated that the ECRL muscle tendon in the adult is
sufficiently wide to be used as a graft in the correction &§ERDA, A & DEL SOL, M. Morfologia y morfometria de los
claw fingers because it can be divided into four strips dgndones de los musculos palmar largo y extensores radiales del carpo
equal width for their individual use in the fingers. It shoul@" & hombreint. J. Morphol., 34(4)1515-1521, 2016.
be n.Oted th?t the reSUItS obtained were comparable to those RESUMEN: Los tendones de los muasculos palmar largo (PL)
obtained using the fascia lata. y extensores radiales del carpo (ERC) tienen extensas aplicaciones en
cirugia, pero a pesar de su constante uso, es escasa la informacion
Parket al (2012) described a surgical technique thakspecto a sus caracteristicas morfolégicas y morfométricas. El obje-
uses the radial half of the ECRB muscle tendon to extend tii® de este estudio fue describir las caracteristicas morfologicas y
muscle-tendon unit of the same ECRB for adductorplasty. fperfomeétricas de los tendones de los misculos PL y ERC y compa-
their article they recount the case of a patient on whom th rflas entre si, en 30 miembros superiores de |_nd|V|duos adultos,'sm
. . . ormaciones aparentes, pertenecientes a unidades de anatomia de
used this technique and for whom they obtained very 90@Hatro universidades de Chile. Se disecé la cara anterior y el margen

results. lateral del antebrazo, y el dorso de la mano, hasta llegar al plano de
los tendones. Los promedios de longitud, anchos a nivel del origen y

We did not find any data in the literature of authorg nivel de la linea articular radiocarpiana del tendén del misculo PL
who have measured the distance between the radial stylBigfon de 125,48 mnt 8,93, 4,76 mmt 1,35y 3,76 mmt 0,91,

process and the origin of the RCE muscle tendons Locatirc?ﬁpectivamente. Los promedios de longitud, anchos a nivel de ori-
’ ny a nivel de la insercion del tend6n del misculo extensor radial

of the origin of the RCE muscle tgndon; fr_o.m the vertex &_ﬁgo del carpo fueron de 180,46 mnt5,03, 14,69 mnt 3,72 y
the radial styloid process is a surgically significant parameterze mmz 1,44, mientras que para el tendon del masculo extensor
as it takes a rather easy bone accident as a referenceatial corto del carpo fueron de 115,23 miti,81, 9,53 mm: 2,58
recognize before or during any procedure that uses the RCE33 mmt1,17, respectivamente. El origen mas comdn de los ten-
muscles tendons. Based on our dissections. we can re[g{gﬁes de los musculos PL y extensor radial largo del carpo fue a nivel
that the safest zone for the incision and extraction of ti{§ €"¢i0 medio del antebrazo, mientras que el origen mas comun del
. . . ., ,tendén del masculo extensor radial corto del carpo fue a nivel del
ECRL muscle tendon is right in the distal part of the middle
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tercio distal del antebrazo. La forma de los tendones de los muisculedouble, A. FTraité des Variations du Systeme Musculaire de L'hamme

PLy ERC era ancha y plana durante toda su extension. Al simular la Vol. 2. Paris, Schleicher Fréres, 1897.

division longitudinal de los tendones de los masculos ERC en dos » o ) )

mitades, la mitad radial de los tendones de ambos musculos preséfitgert L. S.Clinical Kinesiology and Anatomyth ed. Philadelphia, F.

caracteristicas morfolégicas y morfométricas similares al tendén del A- Davis, 2006.

musculo PL, por tanto, eventualmente podrian ser utilizadas para in- , _, ) . . -

jerto en caso de agenesia del musculo PL, o para transferen IHasa Perez’,M" Meri, A. & Ruano Gil, Imar.]ual y.AtIE.iS Fotograflco de

. . . p Anatomia del Aparato Locomotad¥adrid, Editorial Médica Pana-

tendinosa, en caso de que se requiera un alargamiento de algun ten- "
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