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A rib abnormality mimicking pulmonary nodule: a pitfall in the plain chest x-ray
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Abstract

The ribs show a wide range of normal and pathologic radiographic
appearences as well as congenital variations. Intrathoracic ribs are iso-
lated and rare anomalies. They are usually super-numerary, more often
right-sided, and involve the middle part of the thorax. We describe a
case with intrathorasic rib abnormality mimicking a peripheral
metastatic lung nodule in the plain chest x-ray and emphasize the use
of coronal and sagittal reformatted images in thorasic imaging. Utili-
sation of multiplanar reformatted images in chest computerised to-
mography increase diagnostic quality.

Introduction

A wide variety of diseases affect the chest wall. Radiologists and cli-
nicians have often difficulty in detecting, localizing, characterizing,
and treating these disorders [1-3]. Costal abnormalities are fre-
quently overlooked while evaluating the chest radiograms. Certain le-
sions in the ribs may be mistaken as pulmonary pathologies [4,5].
This can be important in patients with malignant diseases which may
be primary or metastatic. The advent of cross-sectional imaging such
as computed tomography (CT) and volume rendering techniques have
enabled precise localization of chest wall lesions [1]. Here, we de-

scribe a case with intrathorasic rib abnormality mimicking a periph-
eral metastatic lung nodule in the plain chest x-ray of a patient of
breast carsinoma.

Case report

A patient with breast carsinoma was evaluated for detection of
metastasis. An unclear nodular opacity in the right paramediastinal re-
gion on plain chest x-ray was detected in the initial evaluation (Figure 1).
Suspecting a metastatic process, which may entirely alter the therapy
plan, the patient was sent to chest CT for further evaluation. A high
density sub-pleural nodular image was encountered in the right lung
on routine axial images (Figure 2). On coronal reformatted images,
two intrathoracic super-numerated ribs protruding to the lung
parenchyma, which mimicked pulmonary metastatic nodular lesion,
were spotted. Super-numerated ribs articulated with fourth and fifth
thoracic vertebrae (Figure 3).

Discussions and conclusions

The ribs demonstrate a wide range of normal, congenital variant,
and pathologic radiographic appearences [5]. These anomalies are
rarely encountered in daily practice. These anomalies occur in 0.15%-
0.31% of the population. Most of them are isolated anomalies, while
some of them are related to syndromes. The findings pointing to ab-
normalities may be in the number, size, shape, or mineralization of the
costae. These changes may be local or widespread. Normal variants are
usually clinically insignificant, and often diagnosed during examina-
tion or incidental chest radiographs. However, since there are too many
costal variants, whether the detected abnormality is pathologic or not
should be clarified [4,6-8]. Certain lesions in the ribs may be mistaken
as pulmonary pathologies [4,5].

Intrathoracic ribs are very rare and isolated anomalies. Approximately
forty cases have been reported so far, since it was described in 1947 for
the fist time [7]. They are usually super-numerary, more often right-
sided, and involve the middle of the thorax. The ribs protrude inwards
from thorax cavity [4]. The development of this anomaly may be ex-
plained by both certain alterations in gene expressions and incomplete
fusion of the sclerotome, from which the rib originate normally [7].

In our case there was an intrathoracic rib anomaly mimicking pul-
monary metastasis in a female patient with breast cancer.

Several benign types of pathologic conditions can mimic the radio-
logical appearance of neoplasm such as rib abnormalities. An indeter-
minate or incorrect diagnosis may lead to unnecessary patient anxiety,
biopsy, and even surgery. The recent surge of imaging utilization, par-
ticularly in CT, has contributed to an increase in detection of such le-
sions or variations [9].

In our case, the rib anomaly was first spotted as an unclear opacity
on a plain chest x-ray. Since the patient had breast cancer, metastasis
to the lungs was suspected. Therefore, the patient was sent to CT for
evaluation of the lesion. On axial CT images, there was a high density
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images for the assessment of certain chest abnormalities.With the ad-
vences in multi-detector helical CT (MDCT), utilisation of multiplanar
reformatted images of the chest increased diagnostic quality [10].

Usually, although axial images may be adequate for diagnosis,
volume rendered 3D images can provide more information about the
nature of the disease and achieve better communication with clini-
cians. MDCT with 3D volume rendering has proved worthwhile in mus-
culoskeletal imaging and can also be applied to imaging of the thoracic
cage [11]. 3D imaging of bony structures is useful for evaluating frac-
tures, dislocations and deformities of the chest wall. Volume scanning
with MDCT assists in the identification of not only bony abnormalities
but also soft tissue abnormalities [12].

As a result, the increasing use of MDCT and multiplanar reformatted
images to establish or exclude a wide variety of diagnoses in many dif-
ferent clinical settings will likely increase recognition of non-neo-
plastic lesions that can simulate malignancies. Coronal and sagittal re-
constructions have a major role in narrowing diagnostic considera-
tions. In addition volume rendered images are often very useful for
identifying costal abnormalities.
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subpleural nodular image in the right lung which did not reveal a cer-
tain diagnosis. On coronal and sagittal multiplanar reconstruction of
CT images two intrathoracic super-numerated ribs indenting to the
lung parenchyma, which articulated with fourth and fifth thoracic ver-
tebrae, were identified.

Several studies have shown that multiplanar reconstruction images
can improve diagnostic accuracy when used in conjunction with axial

Figure 1. Plain chest x-ray shows an unclear nodular opacity in the
right lung. There is a port catheter in the vena cava superior.

Figure 2. Axial image of computed tomography at the level of upper
lobes, lung window demonstrates a high density sub-pleural nodular
image in the right lung.

Figure 3. Coronal image of computed tomography shows two in-
trathoracic super-numerated ribs protruding to the lung parenchyma,
which articulate with fourth and fifth thoracic vertebrae.
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