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The debatable Arcade of Struthers: is
it still time to consider it?
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SUMMARY
The Arcade of Struthers is reported to be a structure that may play a role in ulnar nerve compression in the arm. The aim of this research is to better understand the relationship between the ulnar
nerve and this anatomical structure of the medial
aspect of the arm, and to investigate its morphology. In 54 fresh arms (26 female, 28 male, 24 left
and 30 right limbs), with a median age of 67 years
(range 45-83 years), the ulnar nerve and all the
surrounding structures were dissected from the
brachial plexus to the ulnar groove of the medial
epicondyle.
We identified muscular fibers from the medial
head of the triceps over the ulnar nerve in 12 examined limbs (24%). In all specimens the ulnar
nerve was not compressed by any band and no
sign of hourglass constriction was found. The extension of the muscular fibers was 34mm (min 20
mm, max 51 mm) and their average distance from
the medial epicondyle was 61 mm (min 25 mm,
max 80 mm). The findings of this study are not
supportive for the presence of an arcade as previously described. Although this structure was reported to be a rare site of ulnar nerve compression
at the elbow, it was not described by Struthers.
The terminology “Arcade of Struthers” seems to be
misleading due to the similarity with the other eponym “Ligament of Struthers”.
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INTRODUCTION
The Arcade of Struthers is a controversial structure that is reported to be a potential compression
site of the ulnar nerve in the arm, and there is still
no agreement in the literature about its existence.
In the literature this structure was differently identified as: ligamentous structure, a thickening of the
brachial fascia, fibrous band, musculo-tendinous
arcade, fibrous canal, muscle fibers or fascial condensation of the medial head of the triceps (Kane
et al., 1973; Vesley and Killian, 1983; Amadio,
1986; Al-Qattan and Murray, 1991; Gonzalez et
al., 2001; Von Schroeder and Scheker, 2003; Siqueira and Martins, 2005; Tiyaworanan et al.,
2010; Tubbs et al., 2011; Caetano et al., 2017)
(Table 1). Although this structure rarely causes
ulnar nerve compression in patients, some anatomical studies have found an arcade-like structure
(Kane et al., 1973; Vesley and Killian, 1983; Amadio, 1986; Al-Qattan and Murray, 1991; Gonzalez
et al., 2001; Von Schroeder and Scheker, 2003;
Siqueira and Martins, 2005; Tiyaworanan et al.,
2010; Tubbs et al., 2011; Caetano et al., 2017),
whereas some others have reported that it does
not exist (Dellon, 1986; Bartels et al., 2003; Wehrli
and Oberlin, 2005). Furthermore, this arcade was
not originally described by Struthers (1848, 1854a,
1854b, 1854c, 1854d), and the use of this term
can be misleading due to the similarity with the
term “Ligament of Struthers” (Terry, 1930; Barnard
and McCoy, 1946), which covers the median nerve
and the brachial artery. Struthers (1848, 1854a,
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Fig 1. Muscular fibers from medial head of the triceps.
ME: medial epycondyle, MS: muscular structure, IBL:
internal brachial ligament, MIS: medial intermuscular
septum, UN: Ulnar nerve.

1854b, 1854c, 1854d) in his works identified 9
musculotendinous and fibrous structures in the
arm: 8 were associated with the median nerve and
the brachial artery, one was associated with the
ulnar nerve. In the original paper, Struthers never
described an arcade-like structure over the ulnar
nerve, but reported the existence of a ligamentous
cord, next to the medial intermuscular septum
(MIS), continuous to the brachial fascia. He nominated this the “internal brachial ligament” (IBL).
The first English literature description of the Arcade of Struthers was popularized by Kane et al. in
1973 who referred it to Struthers’s writings. They
stated the arcade was made by a thickening of the
deep fascia of the distal arm by superficial fibers of
the medial head of the triceps muscle. They identified this structure in 70% of their cadaveric dissections. Since then, several anatomical studies reported different definition and results with nonuniform incidence of this structure (Kane et al.,
1973; Vesley and Killian, 1983; Amadio, 1986; AlQattan and Murray, 1991; Gonzalez et al., 2001;
Von Schroeder and Scheker, 2003; Siqueira and
Martins, 2005; Tiyaworanan et al., 2010; Tubbs et
al., 2011; Caetano et al., 2017).
The aim of this research is to understand the historical steps linked to the origin of the term Arcade
of Struthers and to investigate its morphology and
its potential role in compression neuropathies of
the ulnar nerve.
The procedures followed are in compliance with
the ethical standards of the responsible human
experimentation committee and the 1975 Declaration of Helsinki, revised in 2000.
MATERIALS AND METHODS
Fifty-four fresh specimens, with ages at death
from 45 to 83 years (67 years), were carefully dissected using a 4.0x loupe magnification by a hand
surgeon. The medical history of all cadavers was
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Fig 2. The incomplete release of the brachial fascia can
simulate an arcade-like structure. However, this is only a
dissection artifact. ME: medial epycondyle, UN: ulnar
nerve, *: dissection artifact of the brachial fascia, Blue
arrows: release of the brachial fascia.

reviewed and none had a history of ulnar neuropathy, previous ulnar nerve surgery, joint disease, or
trauma to the extremity. The ulnar nerve and the
surrounding tissues were analyzed in the macroscopic morphology. The following structures’ relationship with the ulnar nerve has been observed
and noted: the MIS, the IBL, the brachial fascia. In
case of fibrous bands, ligaments or muscular fibers
over the ulnar nerve, length measurements of the
structures in their complete extension were made
in millimeter, and the distance from the most prominent point of the medial epicondyle was calculated. The investigation also was carried out for additional triceps attachments and abnormal fascial
bands. The ulnar nerve then was examined to determine possible signs of compression.
Dissection protocol
The authors performed an arciform incision in the
anteromedial side of the limb from the axilla to the
middle third of the forearm with the elbow flexed at
90°. Therefore, two skin flaps were developed by
including the subcutaneous tissue and exposing
the entire medial surface of the arm. The brachial
fascia was always identified with its transverse
fibers. The brachial fascia was incised longitudinally and posteriorly to the MIS and carefully dissected to better identify every potential compression
structure. The ulnar nerve was identified and its
relationship with the soft tissues were noted.
RESULTS
Twenty-six female (12 left and 14 right limbs) and
28 male (12 left and 16 right limbs) cadavers were
examined. Muscular fibers (Fig. 1) over the ulnar
nerve were identified in 12 dissected arms (24%),
8 male and 4 female (9 right limbs and 3 left).
These fibers had the same orientation as the medial head of the triceps. No evidence of fibrous struc-
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Fig 3. Appearance of the medial aspect of the arm with
the typical transvers fibres of the brachial fascia. ME:
medial epycondyle, IBL: internal brachial ligament, MIS:
medial intermuscular septum, UN: Ulnar nerve, BF:
Brachial fascia.

Fig 4. Release of the brachial fascia and identification of
muscular fibers over the ulnar nerve. *: Muscular fibers
from the medial head of the triceps, ME: medial
epycondyle, IBL: internal brachial ligament, MIS: medial
intermuscular septum, UN: Ulnar nerve.

tures over the ulnar nerve were found. No thickening of the fascia or any fiber condensation was
clearly identified. The average length of the muscular fibers was 34.2 mm (min 20 mm, max 51
mm) and their average distance from the most
prominent point of the medial epicondyle was 61
mm (min 25 mm, max 80 mm). The IBL was present in 41 of 54 arms (75.9%).
In all the examined limbs, the nerve did not manifest any evidence of hourglass constriction between the MIS and the IBL. In the 12 arms with the
muscular fibers the ulnar nerve could be easily
handled and slided through. We did not find any
arcade-like structure in any of the specimen. The
ulnar nerve had a straight course within the muscular fibers. A dissection instrument glided easily
underneath it. No additional bands or multiple
muscular segment were found.

described by Struthers (1848, 1854a, 1854b,
1854c, 1854d) between the medial epicondyle and
the supracondylar process, a residual of the supracondylar foramen found in mammals, along the
path of the median nerve and the brachial artery.
The Ligament of Struthers’ incidence is reported
however to be very infrequent, between 0.7 and
2.5% (Terry, 1930; Barnard and McCoy, 1946) of
the population.
The term “Arcade of Struthers” for the ulnar
nerve was used for the first time in 1973 by Kane
et al., who observed this arcade in 14 limbs of their
cadaveric dissections. They used the original
drawing of Struthers’ work with the supracondylar
process, and they added a proximal oblique band
in their illustration.
Later on, Vesley and Killian in 1983 made a review on Struthers’ original paper and defined as
the Arcade of Struthers the ligament over the ulnar
nerve described originally by Struthers.
In 1986, Amadio identified the arcade in 100% of
20 limbs and he stated that this structure is located
6-10 cm proximal to the medial epicondyle. Dellon
(1986) in 64 limbs did not find any arcade. Furthermore, he reported that in more than 300 ulnar
nerve releases he could not identify a real arcade
but the fascial thickening from the medial head of
the triceps to the MIS. Al-Qattan and Murray
(1991) and Gonzalez et al. (2001) in their anatomical studies observed the existence of an arcade of
Struthers respectively in 68% and 67% of their
specimens. Bartels et al. in 2003 in 10 cadavers
did not find any arcade, and he stated that in more
than 200 ulnar nerve surgeries he did not observe
such structure. Von Schroeder and Scheker (2003)
reported the presence of this structure in 100% of
cases, while Siqueira et al. (2005) in 13.5% of dissected cadavers (8 of 60 specimens). Wherli and
Oberlin (2005) in 30 limbs did not find an arcade.
Tubbs et al. (2011) and Tiyaworanan et al. (2010)

DISCUSSION
The Arcade of Struthers is reported in the literature (Kane et al., 1973; Vesley and Killian, 1983;
Amadio, 1986; Al-Qattan and Murray, 1991; Gonzalez et al., 2001; Von Schroeder and Scheker,
2003; Siqueira and Martins, 2005; Tiyaworanan et
al., 2010; Tubbs et al., 2011; Caetano et al., 2017)
to be a compressive structure that may play a role
in ulnar nerve neuropathy in the arm. But it was
never mentioned by Struthers (1848, 1854a,
1854b, 1854c, 1854d) in his original writings.
Struthers indeed described 9 musculotendinous
and fibrous structures in the arm: 8 were associated with the median nerve and the brachial artery,
one was associated with the ulnar nerve. This last
was next to the MIS, continuous to the brachial
fascia and he named it the “internal brachial ligament” (IBL).
The Arcade of Struthers can be confused with
the ligament known as the Ligament of Struthers
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observed an arcade respectively in 86.7% (26 of
30 limbs) and 85.4% (54 of 62 limbs).
Tubbs et al. (2011) in his paper proposed an interesting and clear classification: Type I arcade,
made by a thickening of the brachial fascia; Type II
arcade, made by the IBL; Type III arcade, made by
the MIS. Unfortunately, this classification was not
applicable to the results we found.
Caetano et al. (2017) reported a muscular arcade in 72.5% of the examined specimens. AlQattan and Murray (1991) and von Schroeder and
Scheker (2003) found multiple additional bands
over the ulnar nerve. The homogeneous lack in the
results (Table 1) can be due to the definition of the
Arcade of Struthers. This was defined by the
above-mentioned authors as: ligamentous structure, thickening of the brachial fascia, fibrous band,
musculo-tendinous arcade, fibrous canal, muscle
fibers or a fascial condensation of the medial head
of the triceps (Kane et al., 1973; Vesley and Killian, 1983; Amadio, 1986; Al-Qattan and Murray,
1991; Gonzalez et al., 2001; Von Schroeder and
Scheker, 2003; Siqueira and Martins, 2005; Tiyaworanan et al., 2010; Tubbs et al., 2011; Caetano
et al., 2017) (Table 1). The discordant prevalence
found in these studies may be due not only to a
clear anatomical definition but even to the different
dissection methods.
Moreover, the authors agree with Bartels et al.
(2003): an arcade can be easily reproduced in
specimens in laboratory by an incomplete release
of the brachial fascia (Fig. 2). Every further anatomical study should clearly show a brachial fascia
dissection and the structures underneath it (Figs. 3
-4).
The Arcade of Struthers was reported in literature to be located between 6 cm to 10 cm from the
medial epicondyle (Kane et al., 1973; Vesley and
Killian, 1983; Amadio, 1986; Al-Qattan and Murray,
1991; Gonzalez et al., 2001; Von Schroeder and
Scheker, 2003; Siqueira and Martins, 2005; Tiyaworanan et al., 2010; Tubbs et al., 2011; Caetano
et al., 2017). In the present study, the mean distance of the muscular fibers from the most prominent point of the medial epicondyle was 61 mm
(min 25 mm, max 80 mm).
According to Reidenbach and Schmidt (1994), at
early stage of fetal development of the elbow,
there is no evidence of any ligament structure over
the ulnar nerve. In their interesting topographical
anatomy of the elbow, they showed that the MIS is
not fully formed and the nerve lies along the medial head of the triceps at this time of fetal growth.
According to the present research, during the development of the division between the anterior and
posterior compartment of the arm the ulnar nerve
could receive some fibers of the contiguous medial
head of the triceps found in many anatomical studies. Spinner and Kaplan (1976) underlined that
the Arcade of Struthers may play an important role
in anterior transposition of the ulnar nerve. They
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advised to transect this arcade during anterior
transposition of the ulnar nerve to prevent a secondary neuritis. Bartels et al. (2003) stated that the
margin of the brachial fascia with an incomplete
release in the first ulnar nerve surgery appear fibrotic in a second operation and this can look like
an arcade and wrongly identified as the Arcade of
Struthers. The authors agree that the brachial fascia, the IBL and the MIS are related to a secondary
neuropathy if not adequately released during nerve
transposition surgery.
In the literature only a few cases of Arcade of
Struthers in the living patient were neurografically
and surgically diagnosed. Simamura et al. (1984)
were the first to present a case report based on a
neurographic examination. Ochiai et al. (1992)
described a case report of primary ulnar neuropathy by the arcade of Struthers confirmed with electrophysiological and surgical findings. Therefore,
Ochiai et al. (2000) presented two more cases,
Kim et al. (2005) 2 more cases and Iyer and
Thirkannad (2010) reported 1 case. With only 7
reported cases in the literature, its significance is
very debatable as primary ulnar nerve compression site.
In the present research, the available anatomical
studies in literature were reviewed (411 limbs in 12
papers and more than 5 description of the Arcade
of Struthers, Table 1). It is difficult to give a definitive answer in this regard for the different dissection protocols and for the interpretation of the tissues. The authors believe that this lack of clarity is
due to the heterogeneous morphology of the fibrous-musculoskeletal tissue in this anatomical
site and due to the variability of the findings in the
literature, as well as the deficiency of a common
definition of the single parts that contribute to form
this Arcade. Therefore, this leaves doubts to the
authors about its effective existence. The results
of this anatomical study warrant further dissections. Furthermore, its potential to cause primary
ulnar neuropathy is disputable with only a few cases reported in the living subject, and it appears to
have a lower importance in clinical practices than it
was suggested in the last decades.
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