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Summary

The supracondylar process is usually a beak-like osseous prominence located at the anterome-
dial aspect of the distal portion of the humerus. It is usually asymptomatic but occasionally
may compress underlying structures such as the median or ulnar nerve, the brachial artery or
its branches. The term septal aperture defines an oval or round shaped bony defect of the sep-
tum that separates the olecranon from the coronoid fossa of the humerus. It is of significance
for surgeons because it may alter the fracture pattern at the region and thus their management.
We present a rare case of coexistence of supracondylar process and septal aperture in a macer-
ated left humerus. The reported incidence of the supracondylar process alone varies from 0.28%
to 2.78%, while that of the septal aperture from 6.9% to 60%. We have reviewed the literature
and emphasized the radiological and surgical significance of the findings.
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Introduction

The supracondylar process of the humerus (SCP) is a congenital variation of the
distal third of the humerus, also termed supracondyloid, supraepitrochlear, supra-
trochlear or supracondylar spur, epicondylar or epicondylic process (Newman, 1969;
Terry, 1921). Morphologically, it is usually a beak-like anomalous bony or cartilagi-
nous prominence that arises from the anteromedial surface of the humerus, 3-7 cm
proximal to the medial epicondyle, and is directed distally, medially, and anteriorly
(Kolb and Moore, 1967; Marquis et al., 1957). Its length varies from a few mm to 20
mm (Ivins, 1996; Laha et al., 1977). The reported incidence of the trait ranges from
0.28% (Newman, 1969) to 2.78% (Adachi, 1928) in the general population; it is usually
an incidental finding in plain radiographs of the distal humerus (Subasi et al., 2002).

The septal aperture of the humerus (SA), alternatively termed supratrochlear fora-
men, is a deficit of the bony septum of the humerus that separates the coronoid from
the olecranon fossa. Its incidence in adults varies from 6.9% in American whites (Ben-
fer and Tappen, 1968), to almost 60% in some Northern African and West African
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groups (Glanville, 1967; Meier and Hunt, 2006), and it is more frequent in females
(Paraskevas et al., 2010). Besides the anatomical and anthropological interest, the pres-
ence of SCP and SA anatomic variants may be of significant radiological and surgi-
cal interest in cases of neurovascular impingement as regards SCP (Subasi et al., 2002;
Thompson and Edwards, 2005; Tzaveas et al.,, 2010) and in cases of humeral frac-
tures and their management as concerns the SA (Paraskevas et al., 2010; Sahajpal and
Pichora, 2006).

The aim of the present study is to present a rare case of coexistence of SCP and
SA, which to the best of our knowledge has been previously reported only once
(Varlam et al., 2005). We discuss the possible clinical implications of the variants and
review the current literature.

Case report

In a macerated left humerus belonging to a female derived from the osteologi-
cal collection of our Anatomy Department, the trait of SCP was encountered in the
same humerus along with a SA (Fig. 1). The SCP was noticed on the anteromedial
surface of the distal third of the humerus, had spur-like appearance, and was direct-
ed medially and anteriorly. The root of the SCP was 7.41 mm long (in proximo-distal
direction), while its tip was 3.93 mm long. The middle of the SCP root was located
4.38 mm far from the anterior border and 9.36 mm far from the medial border of the
humerus. The middle point of the SCP root was situated 52.54 mm far from the tip of
the medial epicondyle of the humerus and 47.32 mm from the center of the SA. The
SA in the distal portion of the humerus was oval shaped, with a transverse diameter
of 7.81 mm and a vertical diameter of 5.09 mm. The center of the SA was located
21.59 mm from the tip of the medial epicondyle and 5.21 mm (vertical distance) from
the superior border of the trochlea. The distance between the medial and lateral epi-
condyle was 46.72 mm. The distances measured in our study are provided in Fig. 2.
All the measurements in the study were made with the aid of a digimatic Vernier
sliding caliper accurate to 0.1 mm (Mitutoyo Co., Japan).

HUFEALS

Figure 1 - Supracondylar process (SCP) and septal aperture (SA) as seen from the anterior (a) and medial/
oblique (b) aspect of the distal third of a left humerus.
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Figure 2 - Schematic representation of Figure 1.“a” and “b” are the measured distances between the SCP
and the anterior, as well as the medial border of the humerus. “c” is the distance between the SCP and the
medial epicondyle. “d” is the distance between the SCP and SA. “e” is the distance between the SA and the
medial epicondyle. “f” corresponds to the distance between the SA and the superior border of the trochlea.

“*" refers to the base of the SCP.

Discussion

The SCP is a congenital variation of the distal third of the humerus. It is usually a
hook-shaped anomalous bony or cartilaginous prominence that arises at acute angle
from the anteromedial surface of the humerus and is usually directed distally, medi-
ally and anteriorly towards the medial epicondyle (Kolb and Moore, 1967; Marquis
et al., 1957). Such a process has been mentioned in the 16% century by Coiter, as cited
by Marquis et al. (Marquis et al., 1957), but it was first described in apes and monkeys
by Tiedemann (1818) and later in humans by Knox (1841). The SCP is rarely found
bilaterally (Spinner et al., 1994; Subasi et al., 2002); it is more common on the left side
(90%) and in males (60%) (Natsis, 2008). A band of fibrous tissue, which occasionally
can be ossified, known as “Struthers’ ligament”, sometimes connects the tip of the
SCP with the anterior aspect of the medial epicondyle, thus forming a supracondy-



138 George K. Paraskevas, Konstantinos Natsis, Nikolaos Anastasopoulos et al.

lar foramen through which the median nerve passes accompanied by the brachial, or
ulnar, or even radial artery if a high bifurcation is present (Smith and Fisher, 1973;
Spinner et al., 1994). Proximal fibers of the pronator teres, as well as the distal fib-
ers of the coracobrachialis may arise from the SCP or Struthers’ ligament (Sener et
al., 1998). Furthermore, the ligament may be present without the presence of an SCP
(Smith and Fisher, 1973).

The SCP rarely causes any clinical symptoms, it can be found incidentally dur-
ing plain radiographic examination or palpation of the region by the patient or his/
her physician (Laha et al., 1977). The clinical syndromes possibly associated with SCP
are median nerve entrapment with or without brachial artery compression, ulnar
nerve with or without median nerve entrapment and fracture of the process (Ivins,
1996; Laha et al., 1997; Newman, 1969). Simultaneous compression of the median and
ulnar nerve is infrequent (Mittal and Gupta, 1978; Thomsen, 1977). The variability of
entrapment symptoms depends on the distribution of the median or ulnar nerve and
on the degree of entrapment of the brachial artery (Sener et al., 1998). The symptoms
usually are exacerbated by pronation of the forearm (Sener et al., 1998) or by exten-
sion and pronation/supination of the forearm as in the repetitive action of catch-
ing a baseball (Thompson and Edwards, 2005). Nerve compression usually induces
intense pain, paresthesia, sensory loss and muscular weakness in the area of medi-
an nerve distribution (Ivins, 1996; Koppel and Thompson, 1963). Although the ulnar
nerve lies posterior to the SCP, it may be compromised over the spur during flexion
of the elbow originating symptoms of ulnar neuropathy (Tzaveas et al., 2010). Fur-
thermore, the median nerve and the brachial artery may be stretched over the bony
process on extension and supination of the forearm and originate symptoms in cases
with SCP lying posterior to them (Ay et al., 2002). In rare cases of localized brachial
artery compression due to SCP, ischemic symptoms such as claudication and cold-
ness, and reduced radial or ulnar pulses can be detected (Ivins, 1996; Thompson and
Edwards, 2005). The diagnosis can be proposed on palpation, although it may escape
in patients with well-developed musculature, but confirmation by radiographic imag-
ing is mandatory (Laha et al., 1977). Electrophysiological studies as well as Doppler
evaluation may be helpful to confirm the diagnosis (Subasi et al., 2002). Fracture of
the process after a traumatic incident may evoke localized compression phenomena
(Spinner et al., 1994). In symptomatic cases, the nerve or arterial impingement caused
by the presence or fracture of the SCP can be relieved after surgical resection of the
process; the underlying periosteum should be also resected to prevent SCP recurrence
(Ivins, 1996; Thompson and Edwards, 2005). Differential diagnosis includes bony for-
mations that may mimic SCP such as osteochondroma and myositis ossificans (Fra-
giadakis and Lamb, 1970; Subasi et al., 2002). It has been reported that the median
nerve can be entrapped by Struthers’ ligament alone even in cases where there is no
SCP (Smith and Fisher, 1993).

The SA is a foramen of the bony septum that separates the olecranon from the cor-
onoid fossae at the distal end of the humerus. It was first reported by Meckel in 1825
as cited by Kate and Dubey (Kate and Dubey, 1970). Genetic and environmental fac-
tors such as nutrition and working conditions with extensive impact pressure from the
olecranon have been assumed as factors that may modify the thickness of the supra-
trochlear septum (Glanville, 1967). The SA is usually more frequent in females than in
males (Akabori, 1934; Genovels, 1958; Mahajan, 2011; Paraskevas et al., 2010), although
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there are reports of a greater incidence in males (Glanville, 1967; Meier and Hunt,
2006). The SA, when present, is more commonly found on the left-side (Mahajan, 2011;
Singhal and Rao, 2007). The majority of the apertures are oval shaped, while some are
round or triangular (Nayak et al., 2009). According to Singhal ef al., 66% of the supra-
trochlear septa in their study were translucent (Singhal and Rao, 2007).

The SA beyond its anthropological interest appears to be of clinical and surgical
importance as well. It may lead to increased local stress and significantly alter the
pattern and stability of fractures (Kuhn et al., 1995; Sahajpal, and Pichora, 2006). It
may also interfere with fracture therapy. According to Akpinar et al. (2003), in two
bones with SA the distal part of the medullary canal was too narrow for effective
nailing, being less than 4 mm. Nayak et al. (2009) observed in plain radiographs that
the SA was located closer to the medial epicondyle resulting in difficult intramedul-
lary nailing. Paraskevas et al. (2010) noticed that the distal portion of the medullary
canal in humeri with SA was narrower and shorter at the entry point of a retrograde
nail than in humeri without a SA. Additionally, the SA is a relatively radiolucent area
commonly described as a “pseudo lesion” in an x-ray of the upper limb and can be
mistaken as an osteolytic or cystic lesion ( De Wilde et al., 2004).

In the literature we were able to detect only one similar case of coexistence of
SCP and SA in the same humerus (Varlam et al., 2005). For comparison with the pre-
sent findings, in that case the length of the base and tip of the SCP was 9.01 mm and
6.15 mm, respectively, and the superior and inferior borders were 10.86 mm and 9.44
mm long, respectively. The SA was elliptical also in that case with diameters 6.32 mm
and 4.36 mm. The superior, inferior, anterior and posterior angles formed between
the longitudinal axis of the SCP and the humeral shaft (not measured here), were
149.66°, 59.36°, 177.32° and 88.45°, respectively.

The significance of our findings of coexistence of a SCP with a SA contributes
to the available catalogue of anatomical variants and might be useful for anthropolo-
gists, orthopaedic surgeons, and radiologists in their everyday clinical practice.

Conclusions

Although the trait of SCP and SA is familiar to anatomists and anthropologists,
it remains quite unknown to clinicians, since it is overlooked in most standard text-
books. The awareness of SA is important for the orthopaedic surgeons, since it may
affect the preoperative planning in case of distal humerus fracture, whilst the pos-
sibility of a SCP must be suspected in patients presenting with symptomatology of
median or ulnar nerve entrapment, as well as with brachial artery obstruction. Fur-
thermore, radiologists need to be familiar with the variants in order to avoid misdi-
agnosis during interpretation of plain radiographs and computed tomography scans
of the distal third of the humerus.
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