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Abstract: The supracondylar process is a rare anatomical variation characterized by an irregular
bone prominence with a variable size. Found in the anteromedial part of the distal region of the
humerus, can compress the median nerve and other structures. The aim of this paper was to per-
form a morphological and morphometric evaluation of this variation in a right dry humerus. Faces,
margins, and shape of the process were observed. Measurements was taken from the process and
the entire bone. The apex of the process points toward the transition between the trochlea and the
humeral capitulum. The bony spicule was 6.24 mm long. The base of the spicule measured 6.80 mm
in length and 4.18 mm in width. Longitudinal crests associated with the base of the process and a
deep longitudinal depression were observed. The combined longitudinal length of the caudal and
cranial crests together was 32.37 mm. The distance from the bone spicule to the medial epicondyle
was 65.29 mm. In pathological cases, vascular disturbances, sensory deficits, and decreased muscle
strength can be observed. A comprehensive description of this variation is crucial for enhancing
current knowledge and awareness in clinical practice, as it aids in accurate diagnosis and treatment.

Keywords: Anatomical Variation; Entrapment Syndrome; Humerus; Medial Epicondyle; Supracon-
dylar Process.

1. Introduction

The supracondylar process is a rare anatomical variation found in the distal region
of the humerus. It is a bony projection found in the anteromedial part of the bone [1-3]. It
usually points downward and toward the medial epicondyle [4-6]. Histologically, it con-
sists of normal bone tissue with an unaltered humeral cortex [7]. Although infrequent, the
supracondylar process is a well-known variation, having been described more than two
centuries ago [5]. Teidemann was the first to describe an exostosis of the humerus in apes
in 1818, and in 1822 it was recognized as an anatomical variation. In 1841, Knox described
it in humans and, in 1848, John Struthers described a fibrous band that extended from the
supracondylar process to the medial epicondyle, known as the Struthers’ ligament.
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The supracondylar process, along with the Struthers'’ ligament, can create a pathway
for the median nerve and brachial artery. However, the process can be present without
the ligament, and vice versa, the ligament may be present even in the absence of the su-
pracondylar process. From a phylogenetic and evolutionary perspective, this anatomical
variation has been considered a remnant of the supracondylar foramen found in climbing
animals [8]. In fact, the foramen is present in various animals, including orangutans, go-
rillas, chimpanzees, pigs, lemurs, meerkats, cats, dogs, wolves, and others [9-16]. In some
of these animals, the supracondylar foramen serves as a safe route for the median nerve
and brachial artery.

In humans, the supracondylar process has clinical significance as it is often associated
with compression of the neurovascular bundle. Furthermore, describing this structure as
an anomaly is not uncommon. The supracondylar process is commonly described as a
congenital condition [17,18], but most cases reported in the literature have shown the
identification of the spike in adults, some of them in post-trauma conditions [6,19]. It may
be worth reconsidering Teidemann's terminology, as a tunnel to protect the median nerve
and brachial artery along the condylar surface may have a phylogenetic relationship to
protect the vasculo-nervous structures. However, a bone fragment developed during
adulthood may be closely associated with cases of neurovascular bundle compression.

The aim of this paper is to perform a morphological and morphometric evaluation of
this anatomical variation in a dry humerus. The purpose is to enhance the current
knowledge on its identification and diagnosis, thereby contributing to the existing litera-
ture.

2. Case Report

From macroscopic morphological analysis, it was observed that the bone was intact
and without any sign of blemish. The bone did not present pathological signs such as the
presence of osteolytic or osteoblastic lesions, signs of periosteal reaction, subchondral scle-
rosis, signs of low bone mass, erosions, fractures, presence of osteophytes or signs of the
presence of cysts. Regarding supracondylar process, a bony spicule was seen in the center
of an outer area formed by depressions and ridges. A deep depression could be seen lon-
gitudinally and medially to the process, following the length of the structure. Two longi-
tudinal crests could be seen directly associated with the base of the process, forming a
beard from which the bone spicule projects. One crest is positioned cranially to the pro-
cess, and the other is positioned caudally to it. Some of these elements from the supracon-
dylar process can be observed in Figure 1.

The bone spicule resembles a shark fin, with a concave anterior surface and a convex
posterior surface. Three margins can be seen on the spicule, longitudinally, in relation to
the body of the humerus: an oblique upper margin, a curvilinear medial margin and a
half-moon-shaped lower margin. The apex of the process points toward the transition be-
tween the trochlea and the humeral capitulum (Figure 1).

The bony spicule was 6.24 mm long, projecting from the body of the humerus. It was
considered the upper and medial margins. The base of the spicule measured 6.80 mm in
length and 4.18 mm in width. The combined longitudinal length of the caudal and cranial
crests together was 32.37 mm. The distance from the bone spicule to the medial epicondyle
was 65.29 mm. The distance from the process to the largest and smallest tubercles, respec-
tively, was 28cm and 27cm. The total length of the humerus was 35cm. The data collected
are presented in Table 1.

3. Discussion

The supracondylar process, an irregular bone prominence with a variable size, is a
rare anatomical variation that is usually asymptomatic. However, in some cases, patients
may experience complications. Consequently, it is crucial to provide a comprehensive de-
scription of this variation to enhance awareness in clinical practice and to assist
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imaginologists and clinicians. The supracondylar process of the humerus, also known as
the supraepitrochlear process, epicondyloid process or supratrochlear spur [4, 20], has a
highly variable frequency as indicated by the literature. There is even greater variability
when studies on cadavers and living subjects are considered separately [21, 22].

Some studies from the last century have shown that the incidence of supracondylar
process of the humerus ranges from 0.1% to 2.7% [23], with significant variations between
Caucasians and Negroes. Terry found an incidence of 0.1% in black population and 1.16%
in Europeans [22]. Parkinson and Adachi found incidences of 0.4% and 0.8%, respectively,
in a mixed population [21,24]. Incidences of 1.15% and 2.7%, in Europeans, and 0.26%,
0.4%, and 1.25%, in the Indian population were already found [5,25,26]. Natsis observed
an incidence of 1.3% in Caucasians [27]. Despite some imprecision, the incidence of su-
pracondylar process of the humerus is generally low. Beyond that, it is predominantly
found in females and often occurs unilaterally [28]. These findings together with morpho-
metric data evidenced in other studies are found in Table 2.

Figure 1. Humerus and its supracondylar process. It is possible to observe the supracon-
dylar process (SP) in (A, B) anterior and (C) posterior view. In anterior view, it is possible
to observe cranial and caudal crests (arrows). In posterior view, it is observed the apex (*),
oblique upper margin (u), medial margin (m) and lower margin (l). Scale bar: 5 cm.

The supracondylar process can occur alone or in combination with other variations.
One common structure associated with the process is the Struthers’ ligament [29]. This
ligament extends from the process to the medial epicondyle and forms a structure that
resembles the supracondylar foramen found in certain animals. Like what occurs in these



Brazilian Journal of Case Reports 2024, 4, 4, 50-56

53 of 56

animals, the foramen allow passage for the median nerve and brachial arteries. Other find-
ings in the literature include an increased insertion of the coracobrachialis muscle and an
increased origin of the pronator teres [3, 30]. These cases may just be variations that will
not lead to pathological conditions and, therefore, are asymptomatic [5].

In some cases, these anatomical variations can lead to disorders, usually caused by
the compression of nearby soft tissues, such as nerves, blood vessels, muscles, and fascia.
The compression of these tissues can result in a fibrotic reaction, thickening of the tissue
(such as the epineurium in cases of nerve compression), loss of myelin, impairment of
axonal transport, various morphofunctional changes in muscle fibers, narrowing of blood
vessels, and blood supply disturbances. This pathogenic entity is known as the supracon-
dylar process syndrome [31].

Table 1. Osteological measurements from the humeral bone.

Measurements Length
Length of the process 6,24 mm
Width of process basis 4.18 mm
Vertical length of process basis 6.80 mm
Length between the cranial and caudal crests of the process 32.37 mm
Distance from the process to the medial epicondyle 65.29 mm
Distance from the process to the humerus capitulum 71.09 mm
Distance from the process to the transition between capitulum and trochlea of the humerus 69.11 mm
Distance from the apex of the process to the cranial region of the greater tubercles 28 cm
Distance from the apex of the process to the cranial region of the lesser tubercles 27 cm
Humerus total length 35 cm

Table 2. General aspects of the supracondylar process identified by other authors.

Distance from

Authors Population Incidence Process Width of pro- the process to Humerus to-
length cess basis the ME* tal length

Adachi (1928) Mixed 0.8% - - - -

Terry (1930) Negroes 0.1% - - - -

Terry (1930) Europeans 1.16% - - - -

Parkinson (1954) Mixed 0.4% - - - -

Gupta (2008) Indians (Gujrat) 0.26% 3 mm 11 mm 65 mm -

Natsis (2008) Caucasians 1.3% - - - -

Prabahita et al. (2012)  Indians (Assam) 1.25% 11 mm 15 mm 44 mm -

Shivaleela et al. (2014)  Indians (Karnataka) 0.41% 5 mm 10mm 60mm 31 cm

Nikumbh (2016) Indians (Maharash- 0.36% 11 mm 10 mm 55 mm 32.5cm
tra)

Present study - - 6.24mm  4.18 mm 65.29 mm 35 cm

Clinically, symptoms such as radiating or acute pain, complaints of sensory disturb-
ances and reports of decreased grip strength are common in pathological cases [19, 31, 32].
During physical examination, vascular disturbances, sensory deficits, and decreased mus-
cle strength, related to regions and structures innervated by the median nerve, can be
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observed. These deficits can be exacerbated by elbow and wrist extension. Additionally,
the process can be detected through palpation near the medial epicondyle.

The signs and symptoms will develop in accordance with the different variations of
the regional anatomy, considering the anatomical characteristics of the supracondylar
process, the course and thickness of the ligament, when present, and how soft structures
pass through these elements. Diagnosis relies on physical examination and imaging tests,
including oblique view radiographs of the forearm, computed tomography, and magnetic
resonance imaging [32, 33]. Electroneuromyography can be used to assess the severity of
neurovascular compression [29]. The differential diagnosis usually involves excluding
heterotopic ossification or osteochondroma and treatment is surgical, with removal of the
bone process [2].

In the humerus bone evaluated in this study, it was observed longitudinal crests as-
sociated with the base of the process, cranially and caudally. It is known in anatomy, that
crests serve as an attachment point for muscles, ligaments, and fascia. Crests are even
increased over time by traction forces. Based on this and the fact that basically brachialis
muscle passes through this region, it could be possible to assume that this case was asso-
ciated with the presence of soft tissue like Struthers’ ligament, third head of coracobrachi-
alis muscle and/or supracondylar head of the pronator teres, as fixing structures of these
crests. In the dry humerus bone, it was also observed a deep longitudinal depression, me-
dially to the base of the process and perhaps this could indicate the development and
establishment of the neurovascular bundle in this region.

Considering this hypothesis as true, all these elements could be signs that the struc-
ture evolved in early stages of development. More detailed studies of the process would
be important to establish these correlations and better understand the anatomy and patho-
logical conditions associated with the supracondylar process.

The apex of the process points downward. In accordance with what is described in
the literature about the supracondylar process and the size of the spicule was within the
range already described in some studies [25, 34]. The width of the process investigated in
this study seemed much smaller than that described in the literature (Table 2) [5, 34]. It is
possible to hypothesize that chances of compression of neurovascular structures and other
soft tissues are increased by the width of the base of the process. The greater the width of
the base of the process, the greater the chances of compression. This is a point that would
need to be further investigated through imaging and cadaver examinations.

The knowledge of the morphological characteristics of the supracondylar process,
including its location, shape, size, width, and extension, is crucial in radiology, diagnosis,
understanding its relationship with adjacent tissues, and determining the best treatment
and patient care. To succeed in this goal, basic anatomy research and case reports are of
great importance. Understanding the complications of an anatomical variation can only
be achieved with basic insight.

4. Conclusions

In this work, detailed anatomical characteristics of the supracondylar process, an an-
atomical variation, of a dry humerus were described. Location, shape, size, and descrip-
tion of the area surrounding the process were carefully evaluated and presented. This
paper was intended to assist the scientific community and clinicians in identifying this
variation and its possible complications. Despite the limitation of this study in relation to
the sample size, the results show that there are many details still to be evaluated and dis-
cussed regarding supracondylar process. It is possible that a greater number of meticulous
analyzes will allow for in-depth knowledge of cases that may evolve into pathological
processes and how they should be treated. Anatomical studies have enormous character-
istics and potential for translational research, providing evidence that can be immediately
used in treatment for the benefit of human health.
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