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The excavated type of rhomboid fossa of the clavicle is a relatively neglected
anatomical structure that can potentially cause diagnostic problems. Its unila-
teral occurrence may be confused by the physician as avascular necrosis, osteo-
myelitis, or even a tumour. We studied 80 routine chest radiographs and iden-
tified the clavicles with excavated type of rhomboid fossa. The sex, sidedness,
and handedness were recorded. An excavated type of rhomboid fossa was
present in 43 clavicles (26.88%), appearing more frequently in males than in
females. In addition, the incidence of the excavated type of rhomboid fossa
was greater on the right side than on the left. That type of fossa was also
present more frequently on the right side in right-handed specimens and on
the left side in left-handed specimens. The high incidence of the excavated
type of rhomboid fossa on the dominant hand supports the mechanical theory
of fossa formation. Radiologists and physicians should be aware of this fossa, as
it may resemble a pathological condition. (Folia Morphol 2009; 68, 3: 163–166)
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INTRODUCTION
The area of the inferior surface of the sternal end

of the clavicle, in which the powerful costoclavicu-
lar or rhomboid ligament is attached, is termed as
“impression for costoclavicular ligament” [16]. The
relative term provided by the first edition of Nomi-
na Anatomica, known as Basle Nomina Anatomica,
was “tuberositas costalis” [3]. As already established
in official anatomical literature, confusion exists re-
garding the terminology of this anatomical struc-
ture. Many authors who have studied this clavicular
area refer to this structure using the term “rhom-
boid fossa”, a term derived from the rhomboid liga-
ment attached to it [6, 7, 15].

Although modern anatomy textbooks describe
the costoclavicular area as a roughened oval impres-
sion [8, 9], classical anatomists, such as Williams et

al. [18] refer to it as a smooth raised eminence. It is
obvious that the official anatomical term of Nomi-
na Anatomica, as well as the clinical anatomical term
“rhomboid fossa”, does not fully describe the mor-
phology of the costoclavicular area of the inferior
surface of the sternal end of the clavicle.

In some cases of plain chest radiographs, and
particularly in cases of the unilateral presence of
rhomboid fossa, the latter is seen as a concave
osteolytic defect that could be mistaken as evi-
dence of infection, necrosis, or even a neoplasm
[1, 11, 13]. In an attempt to resolve the topic, we
scrambled patients of known sex and handedness
in order to record the incidence of the excavated
type of rhomboid fossa of clavicle by sex and side,
as well as the side incidence in accordance to handed-
ness.
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MATERIAL AND METHODS
Our material consisted of routine roentgenograms

of the chest obtained from 80 patients of Caucasian
race derived from the Orthopaedic Department of
“Panagia” Hospital, Thessaloniki, Greece. We exam-
ined the inferior surface of the sternal end of the cla-
vicle on each side in patients of known sex and hand-
edness, in order to record the so-called excavated type
of rhomboid fossa of the clavicle (Fig. 1). We record-
ed the presence of the excavated type of rhomboid
fossa, regardless of its depth and length, as an exca-
vation seen at the inferior surface of the sternal end
of the clavicle, using two independent investigators
to rule out the possibility of error in determining the
exact morphology of the excavation. On plain radio-
graphs, these excavations seem like ovoid or circular
concave defects characterized by radiolucency. In ad-
dition, the magnitudes of sex, handedness, and side
differences were estimated by applying a simple
c2 test. The level of statistical significance was set at
p < 0.05.

RESULTS
A total of 43 clavicles with a circular or ovoid os-

teolytic defect or irregularity were found (Fig. 2). The
incidence of the excavated type of rhomboid fossa
with regard to the total number of the clavicles (160)
was 28.88%, while the incidence for the flat-type and
tuberosity type was 58.12% and 15%, respectively.
The bilateral occurrence of the excavated type of
rhomboid fossa with respect to the total number of
paired clavicles was found to be 7.5% and 3.75% in
males and females, respectively. Concerning the uni-
lateral cases of excavated type of rhomboid fossa,

we recorded an incidence of 20% and 11.25% in
males and females, respectively. The sexual difference
in both cases of bilateral and unilateral excavated type
of rhomboid fossa was significant (p < 0.005) with
dominance of that type of fossa in males.

Furthermore, it has been shown that the inci-
dence of excavated type of rhomboid fossa was
greater on the right than on the left side in both
male and female specimens (p < 0.005) (Table 1).
In Table 2 it is obvious that the excavated type of
rhomboid fossa are more frequently found on the
right side in right-handed specimens and on the left
side in left-handed specimens (p < 0.005).

DISCUSSION
The costoclavicular ligament that is attached to

the rhomboid fossa of the clavicle was described
very early on as consisting of only one plane of
fibres [5], while the first official statement of the
bilaminar nature of the ligament was by Poirier [12],
who mentioned that the anterior and posterior

Table 1. Incidence of rhomboid fossa. The number and
the percentages correspond to the total number of paired
clavicles

Males* (%) Females* (%)

Bilateral fossa 6 (7.5) 3 (3.75)

Unilateral fossa

Right** 11 (13.75) 6 (7.5)

Left** 5 (6.25) 3 (3.75)

Absence of fossa bilaterally 20 (25) 26 (32.5)

Total 42 38

*p < 0.005 (males versus females); **p < 0.005 (right versus left)

Figure 1. Excavated type of rhomboid fossa (arrow) of the inferior
surface of the sternal end of the clavicle, as seen in a macerated
bone.

Figure 2. Specimen radiograph. An ovoid area of lucency (arrow)
is seen. This area corresponds to the described excavated type of
rhomboid fossa.
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fibre layers inclined upwards and outwards. The costo-
clavicular ligament exists only in apes and humans and
limits horizontal and vertical clavicle movements [17].

There are fatigue reports in relation to the exact
nature of the costoclavicular area of the clavicle.
A long time ago, Poirier [12] mentioned that this
area most commonly has the form of a rough oval
eminence, although sometimes it has the form of
an oval fossette, and is sometimes poorly marked.
Parsons [10] observed the presence of the excavat-
ed type of rhomboid fossa in only 10% in a sample
of 183 adult English clavicles, and Cave [4] found
the costoclavicular area of the clavicle to be de-
pressed in 29.1%, elevated in 11.1%, and flat in
60.78% in a sample of 153 adult macerated clavi-
cles. In our radiological study, we found the exist-
ence of a markedly deep impression at the costo-
clavicular area location in 26.88% of clavicles. Fur-
thermore, flat type and tuberosity-type costoclavic-
ular-areas were found in 58.12% and 15%, respec-
tively. In contrast, Srivastava et al. [15] found the
rhomboid fossa to be present in 95.7% of instanc-
es, Longia et al. [7] in 90%, and Jit et al. [6], in
a greater and better-classified sample, found the in-
cidence to be approximately 70%. All the above-
mentioned frequencies with the relative high inci-
dences of the fossa concern exclusively Indian pop-
ulations. Moreover, these authors included all three
types of fossae: elevated, flat, and deep excavated,
under the term “rhomboid fossa”.

Ajello [2] in 7000 “photofluorograms” found the
incidence of excavated-type rhomboid fossa to be
only 0.129%. Shauffer et al. [14] in 10 000 “photo-
fluorograms” detected significant excavated-type
rhomboid fossa in 0.2% of cases bilaterally and 0.3%
(right) and 0.09% (left) unilaterally. The previously-
mentioned authors reported a greater incidence of

excavated type of rhomboid fossa in males than in
females. In addition, they found that these fossa
occur more frequently on the right than on the left
side. The low incidence of these fossa seen in roent-
genograms compared to that seen in dried bones is
due to the fact that the position of the clavicles in
chest radiographs is extremely variable, a fact that
could prevent fossa appearance in radiographs. So,
the identification of excavated type of rhomboid
fossa becomes quite difficult. For that reason, we
used two independent investigators for the detec-
tion of even a slightly excavated type of rhomboid
fossa. This presumably explains the relatively high
incidence of excavated type of fossa noticed in our
study. Furthermore, our findings strongly support
Ajello [2] and Shauffer et al. [14] regarding the great-
er incidence of fossa in males than in females, and
on the right than on the left side.

Our new significant provided data is that the
excavated type of fossa were present more frequent-
ly on the right side in right-handed specimens and
on the left side in left-handed specimens. This is
partially supported by the observation of Jit et al. [6]
that the rhomboid fossa develops only when
a child starts moving the upper limbs freely at the
age of about 4 to 5 years. However, Jit et al. [6]
could not establish the fact that the excavated type
of fossa exists more frequently in males than in fe-
males and, in particular, could not correlate the pre-
sence of these fossae with the handedness. Accord-
ing to our knowledge, no such information is pro-
vided in the relative literature. That data empowers
the mechanical theory of fossa formation due to
applied pressure by the costoclavicular ligament.
Obviously, further investigation is needed in order
to answer the query regarding fossa structure and
the reason that an elevation is not formed.

Table 2. Distribution of right and left unilateral rhomboid fossae with respect to handedness. The percentages estimated
with respect to the total number of right or left unilateral fossae to each gender

Right-handed (%) Left-handed (%) Level of significance (p)

Males

Right 10 (90.91) 1 (9.09) < 0.05*

Left 1 (20) 4 (80) < 0.05**

Females

Right 5 (83.33) 1 (16.67) < 0.05*

Left 1 (33.33) 2 (66.67) < 0.05**

*p (right-handed versus left-handed); **p (left-handed versus right-handed)
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The high incidence of the excavated type of rhom-
boid fossa on the dominant hand supports the me-
chanical theory of fossa formation. The unilateral
location of an excavated type of rhomboid fossa may
cause problems to physicians as well as to radiolo-
gists, since such an ovoid osteolytic defect may ac-
cidently be seen as osteomyelitis, necrosis, or a tu-
mour. The presence of an ovoid or circular osteoly-
tic defect with smooth margins at the inferior sur-
face of the sternal end of the clavicle, as well as the
absence of clinical signs from the relative clavicular
site, could bring to the physician’s mind a possible
diagnosis of an excavated type of rhomboid fossa.
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