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The retrocondylar retinaculum (Osborne’s ligament) and Struther’s ligament

Review of two important osteofibrous structures of the upper limbs.
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Valétio Landim de Almeida"¥, Leandro Henrique Grecco*™, Lucas Nogueira Ramos™, Ewerton Machado Veloso®
SUMMARY

Many of the musculofascial and osteofibrous structures of the upper limbs, and which are of the normal human
structural constituent (pattern), are notably neglected in general anatomical descriptions. Their complex structures,
and sometimes controversial or incomplete descriptions, have significant implications in important neurovascular
conditions, such as compressive trauma, and those of orthopedic reconstructions. Thus, we objective a detailed study,
structural and historical, of the literature, on two of the most important osteofibrous formations - the retrocondylar
retinaculum (Osborne’s ligament), together with the aponeurosis of the flexor carpi ulnar muscle (Osborne’s fascia), and
the Struther’s ligament in association with the supracondylar process and foramen homonym.
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El retinaculo retrocondilar (ligamento de Osborne) y el ligamento de Struther

Revision de dos importantes estructuras osteofibrosas de los miembros

superiores.
RESUMEN

Muchas de las estructuras musculofasciales y osteofibrosas de los miembros superiores, y que son del componente
estructural humano normal (estandar), se descuidan notablemente en las descripciones anatomicas generales. Sus
estructuras complejas, y, por veces, las descripciones controvertidas o incompletas tienen implicaciones significativas
para afecciones neurovasculares importantes, como traumatismos por compresion y reconstruccion ortopédica. Por lo
tanto, nuestro objetivo es un estudio detallado, estructural e historico de la literatura sobre dos de las formaciones
osteofibrosales mas importantes: el retinaculo retrocondilar (ligamento de Osborne), junto con la aponeurosis del musculo
flexor cubital del carpo (fascia de Osborne) y el ligamento de Struther en asociacion con la apofisis supracondilea y
foramen homonimo.

Palabras clave - Neuropatias Cubitales, retindculo retrocondilar, Struthers, Osborne e proceso supracondilar

INTRODUCTION

he upper limb is provided with a series of

important and capricious paths or restricted
pathways of neurovascular conductions which,
due to their osteofibrous, fibromuscular and/or
musculofascial constitutions, are protagonists of
many of the syndromes, principally compressive,
of this appendicular segment, as we noticed in

some studies (1-3). In addition, many of these
conditions are maximized by various orders of
pathologies and of different natures, by proximity,
such as fractures, tumor masses and Other
expansive processes. However, we observe that
in the anatomical descriptions of the literature, in
general, these important structures, with significant
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clinical connections, are severely neglected and
described with many equivocations. Thus, the most
significant topographic conditions of the upper
limbs related to different clinical manifestations of
neurovascular disturbances are: Costoclavicular
Space, Retropeitoral Space, Triangular Space,
Quadrangular Space, Triangular  Interval,
Axillopectoral Muscle (Langer’s axillary arch),
Brachial Canal (Cruveilhier canal), Radial Nerve
Groove (radial nerve canal), Cubital fossa (and its
medial and lateral divisions), Aponeurosis Bicipital,
Aponeurosis of the Flexor carpi ulnaris muscle
(Osborne’s Fascia), Proximal Ulnar Tunnel, Arcade
of Struthers, Struther’s Ligament, Supracondylar
foramen, Arcade of Frohse, Teres Pronator Muscle,
Flexor Digitorum Superficialis Muscle Arch,
Gantzer’s Muscle Variants, Parona’s Space, Distal
Ulnar Tunnel, Anatomical Snuff Box, Guyon’s
Canal, Carpal Tunnel and the Extensor Tendon
Compartments of the Wrist. In addition to the Hiatus
or Interescalene Interval and the Scalenovertebral
Space which, due to its intimate structural relations
and clinical repercussions with the upper limb, we
consider associated from this segment.

MATERIAL AND METHODS

Narrative literature review conducted in PubMed,
Scielo and Lilacs databases, using descriptors such
as “ulnar neuropathy” and “Struthers”, indexed in
Medical Subject Heading, using the Boolean AND
operator to cross-reference terms between each
other and their correspondents in Portuguese and
Spanish. The works were included, without temporal
space delimitation, with significant contributions
in the anatomical descriptions of the structures
under studies. We also refer to the books of higher
representativeness in topographic anatomy and
anatomical variations.

DISCUSSION

Retrocondylar Retinaculum: (Osborne Ligament)
and Aponeurosis of the flexor carpi ulnaris muscle
(Osborne fascia)

Synonyms for the retrocondylar retinaculum (or
the popular Osborne ligament) are vast and can
cause confusion because many of the authors do
not distinguish with sufficient precision all local
fibromuscular occurrences, including highly variable
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ones. Thus, among the various denominations
three are distinguished as alternatives to the
eponymic expression Osborne’s fascia - Cubital
Tunnel Retinaculum, Retro-cubital Retinaculum
and Retrocondylar Retinaculum (4-9). We opted
for the denomination retrocondylar retinaculum
for the major anatomical proximity. The clinical
importance, considering the location, is notorious
for the neuropathic possibilities of the ulnar nerve of
the compressive type (6, 8). However, many authors
confuse the fibrous portion of the proximal ulnar
tunnel, the Osborne’s fascia and the retrocondylar
retinaculum (Osborne’s ligament), designating
them by equal, without characterizing them for their
distinct anatomical natures. In addition, there is the
fact that the retrocondylar retinaculum is considered,
in some cases, by apposition, with a muscle variant
called “anconeus epitrochlearis” described by Le
Double (1897) (10) and which was also called by
Testut, in 1893 (11), as the “épitrochléo-cubital”
muscle.  This occurs principally when muscle
formation is scarce (of well-spaced bundles) or
due to insufficiencies in dissections. This muscle
formation originates (proximal insertion) from
the posterior face of the medial epicondyle and is
inserted (distal insertion) in the olecranon of the ulna
(12). Le Double (1897) (10) recognizes the “fibrous
arch” (the retrocondylar retinaculum) as a distinct
fibrous formation between the medial epicondyle and
the olecranon of the ulna, independent of the muscle
variant “anconeus epitrochlearis”, but the “fibrous
arch”, according to the author, can be perceived as a
remnant of the muscle structure variant and replacing
it, perspective corroborated by some authors (7, 13).
Granger et al. (2017) (5) reported that the Osborne
ligament (retrocondylar retinaculum), in the view of
some authors, is the replacement of the “anconeus
epitrochlearis” muscle or an enhancement of this
muscle, as in the conclusions of Dellon (1986) (13).
The incidence of this muscle is variable (14), report
27.2% of findings of the “anconeus epitrochlearis”
muscle in surgical cases related to idiopathic ulnar
compressive syndrome. Dellon (1986) (13) reported
12% of “anconeus epitrochlearis” muscle formations
in his dissections and all of them inervaded by
ulnar nerve branches, in addition to the relationship
with a projection of the medial head of the triceps
brachii muscle. As for locations and anatomical

DOI : https://doi.org/10.51343/revperuanamorfologia.v1i2.421



Oliveira K.M, et al.

characteristics, the retrocondylar retinaculum is a
subcutaneous fibrous connection band, of notable
density, which is disposed of from the apical
portion of the medial epicondyle to, in general, the
dorsal-medial part of the ulnaris olecranon. The
retrocondylar retinaculum thus produces a tunnel in
the proximal aspect of most part of the epitrochleo-
olecrian groove or retrocondylar groove, constituting
its roof and having, in a diametrical position, in the
floor of this tunnel, the posterior division of the ulnar
collateral ligament (medial collateral ligament of the
elbow). With respect to the neurovascular content, we
observed, in depth to the retrocondylar retinaculum,
the ulnar nerve and accompanying vessels - superior
collateral ulnar and posterior inferior recurrent ulnar.
The retrocondylar retinaculum can be presented as
triangular or quadrangular and its fibers, with parallel
disposition between them, are obliquely attached to
the head bundles of the flexor carpi ulnaris muscle.
In the results of Grewal et al. (2018) (15), the authors
reported 7.5% of “anconeus epitrochlearis” muscles
with rectangular conformations, and inervates by the
ulnar nerve. With respect aponeurosis of the flexor
carpi ulnaris muscle (FCU) or Osborne’s fascia,
eponymic name in honor of orthopedist Geoffrey
Vaughan Osborne of Liverpool, England (5), it
constitutes part of the coverage or the roof of one ofthe
limits of the proximal ulnar tunnel, also called cubital
tunnel (7). Thus, from the complete extension of the
ulnar tunnel (composed of three parts) that continues
from the epitrochleo-olecrian groove (retrocondylar
groove) to the flexor-pronator aponeurosis (deep
flexor aponeurosis), the Osborne fascia is present in
its 2nd portion as a distal and insensitive extension of
the retrocondylar retinaculum (4, 9). The disposition
of the fascia, between the heads of the FCU muscle,
usually results in a triangular conformation (7).
Thus, the fascia reunites the internal margins of the
muscle bundles of the FCU muscle heads and can,
in special conditions, promote compression of the
ulnar nerve and produce a compressive neuritis (7, 8).
The Osborne fascia is the result of the fusion and
densification of the forearm fascia and the deep fascia
of the flexor carpi ulnaris muscle (6, 9). Proximally,
the retrocondylar ligament continues in the Struthers’
arch, related to the internal brachial ligament
and medial intermuscular septum. Distally, these
structures continue with the intermuscular septum
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hiatus between the flexor digitorum superficialis and
flexor carpi ulnaris (FCU) or hiatus of the fascial
sheath of the flexor digitorum superficialis (Spinner’s
ligament), in the third portion of the Ulnar Tunnel.
Struther’s ligament, process and supracondylar
foramen

The supracondylar foramen: (or canal) is an
exceptional  osteofibrous  formation  located
anteromedially in the distal segment of the humerus,
with the participation of the Struthers ligament up to
superior to the medial epicondyle and complemented
by an acute bone formation (the supracondylar
process) (16). Thus, the characteristic supracondylar
foramen and its constituent elements (supracondylar
process and Struthers ligament), exhibit a medium-
distal location in the Brachial Canal (Cruveilhier
Canal) with immediate continuity (or of transition)
to the medial division of the cubital fossa, at the
level of bicipital aponeurosis (lacertus fibrosus
or Pirogov’s aponeurosis). Regarding the origins,
the supracondylar process is characterized as a
rudimentary bone heterotopia and is related by
homology to those found in mammalian species of
“inferior” phylogenetic orders, as in the majority of
marsupials and in many ofthe carnivores, especially in
felines, as we can find in the comparative descriptions
(10, 17). Thus, we observed, unequivocally, in a
comparative bone anatomy study conducted by
El-Ghazali & El-Behery (2018) (18), this process
in the humeral bone pattern of the domestic cat
(Felis domestica) and the foraminal bone formation
(supracondylar foramen) with its margins completely
ossified and very similar to the human atavistic
type. In a publication by Kessel & Rang (1966)
(19), the authors considered the Struthers ligament
a vestigial and fibrous formation of the atavistic
latisimochondiloid muscle (dorsoepitroclear), an
important muscle in climbing mammals, and related
to the tendon of the latissimus dorsi muscle. In
humans it is represented by a fibrous band located
between the triceps brachii muscle and the latissimus
dorsi muscle descending from the coracobrachial
muscle. Some authors also relate the supracondylar
process to the more distal or long insertion of the
coracobrachial muscle (10, 20). Caetano et al.
(2017) (1) observed an unusual occurrence of
insertion very distal from the coracobrachial muscle,
although they did not report, in their studies, in this
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specimen, a Struthers ligament type conformation
and/or a supracondylar process that justified such
finding, as is related by Le Double (1897) (10) in
his comparative anatomy studies. In humans, the
occurrence of the supracondylar process is of the
order of 0.6 to 2.7% (17, 21, 22). The supracondylar
process is denominated, in different sources,
with the following synonyms: supraepitroclear,
supracondyloid, supraepicondillary or epicondyle
process (10, 17, 24), but the supracondylar foramen
(or the supracondylar canal, in a few descriptions)
and the Struthers Ligament are not referenced with
other denominations. With respect to the eponymic
designation of Struthers, we know to be associated
with the eminent anatomist of the Victorian period,
John Struthers (1823 / 1899). Sir John Struthers was
professor of anatomy, comparative anatomy and
surgeon in the city of Edinburgh (Scotland), being
one of the first anatomists in the United Kingdom
to consider, scientifically, the evolutionary theories
of Sir Charles Darwin, his contemporary and well-
knownat the University of Edinburgh, to the repertoire
of his anatomical studies (25). The description of
this ligament variant, which would later receive
his surname, was published, with sufficiency, in an
article on the anatomical variations of the upper limb
in the year 1854 with a very representative illustration
(26). Thus, Struthers (1854) (26) designated the
spicular bone process, in the form of a hook, with
the denomination of supracondylar and recognized
that years before this finding had been reported by
himself in a publication in the “Edinburgh Monthly
Journal, Oct. 1848 (27). In the text John Struthers
mentions the works of Robert Knox (in 1841) and
the works of Fridrich Tiedmann (in 1822), regarding
bone structure, but it was Struthers who described it
(the supracondylar process) in detail and published
it. The clinical importance of the supracondylar
process resides in the possibility of occurrence of
neuropathic and vascular diseases by traumas (at
different intensities) of imprisonment and/or related
neurovascular compressions of the median nerve and/
or the brachial artery - a selectivity of imprisonment
may occur, depending on the distribution of the
branches of the brachial artery (28, 29, 30). In a
study of 380 dry and preserved humers, of Indian
origin, reported a very low incidence (of 0.26%) of
supracondylar process formation (23). Regarding
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the location and disposition of the supracondylar
process, the registers indicate it between 5 to 7 cm
proximal to the medial epicondyle (17). Shon et al.
(2018) (16) reported two surgical cases in which the
supracondylar processes presented, in length, 11 and
15 mm of extensions and distant, both, 6 cm from
their respective medial epicondyles. The authors also
reported, in both conditions, the incarceration of the
median nerve, without any affect to the ulnar nerve.
Here it is important to say that this bone formation
(supracondylar process), and its respective ligament
(Struthers’ ligament), cannot be confused, despite the
eponymic similarity, and relative proximity, with the
Struthers’arch, related to the medial head of the triceps
brachii muscle and with the medial intermuscular
septum together with the passage of the ulnar nerve.
Moreover, the supracondylar process and its ligament
extension may be related to an anomalous origin or
variant of one of the teres pronator muscle heads,
which is recognized by different authors (10, 17,
24). In addition, there are differences in the literature
with respect to the authors’ perceptions of what the
Struthers ligament would be. This is common when
a characteristic supracondylar process is clearly
absent, or when it is rather rudimentary, or in the
very intimate associations of the afore mentioned
ligament with muscles, making interpretation
difficult. Thus, in an important dissection work
conducted by Caetano et al. (2017) (1), the authors
noted, in 60 limbs, 6 Struthers ligaments related to
the high (or very proximal) insertions of the teres
pronator muscles. However, the authors did not
observe the supracondylar process, according to
similar observations by Smith et al. (1973) (21), and
Suranyi et al. (1983) (30). In the findings of Dellon
(1986), in 104 examined extremities, the authors
reported only a rudimentary supracondylar process
without the formation of the Struthers ligament (13).
(figure 1)

CONCLUSIONS

The retrocondylar retinaculum (Osborne’s ligament)
and Struther’s ligament are two of the osteofibrous
formations relatively under discussed and
understood, but of great relevance in the upper limb
because they have intimate relations with pathways
of important nervous and vascular structures of the
antebrachial and brachial segments. These structures
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are commonly associated with compressive trauma,
causing peripheral neuropathies (sensory and/or
motor) related with the ulnar nerve (ulnar tunnel
syndrome), the median nerve and correlated vessels.
In addition, the ulnar tunnel syndrome has to be
differentiated from other neuropathic forms such as
those of occurrences by ulnarsubluxation orsecondary
compressions. Thus, this anatomotopographic
knowledge, rarely explored in the general anatomy
texts, are essential in the differential diagnoses of
the various etiologies of imprisonment that affect the
upper limb and, especially, for the safe planning of
surgical procedures, mitigating the risks of nerves
lesions. Another essential point in the knowledge
of the osteofibrous formations of the upper limbs is
that they are one of the bases for the anthropological
research of possibly atavistic remnants of our

phylogeny.

A Ulnar nerve

Supra-condyloid process B

Struther’s ligament
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Figure 1: In “A” the location of the supracondylar ligament and the supracondylar process as
originally published in 1854 by John Struther. Image “B”, Image allows differentiation between
retrocondylar retinaculum and Osborne’s fascia. Image adapted from Practical Orthopedic Sports

Medicine and Arthroscopy st Edition
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