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Segmental Costovertebral Anomaly
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Abstract: Several types of abnormalities of the ribs have been reported. Many of
these anomalies usually result in the correct diagnosis thanks to the characteristic
radiological appearances. But some of the anomalies are rare and it is important
to recognize and get accustomed to differing appearances of these osseous
abnormalities in order to differentiate the pathological processes and to diagnose
the syndromes which may accompany rib anomalies. The localized costovertebral
anomaly with horn-like appearance, which has not yet been described in
literature, is presented in this paper.
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Introduction
Manifestations of many congenital and acquired conditions can be seen in the ribs
of child or adult patients in the radiological practice (Glass et al., 2002). These
abnormalities are usually considered to be either isolated abnormalities or a part of
a generalized skeletal disorder. Some types of rib anomalies are usually
well-recognized; however some anomalies are rather rare. Currently, more than
100 syndromes involving rib abnormalities have been identified (Jeung et al., 1999;
Hannam et al., 2000). Therefore it is important that the radiologists and clinicians
knows the radiological appearances of variation and local rib anomalies to be able
to differentiate these anomalies from pathological conditions (Donnelly et al., 1999;
Kurihara et al., 1999).
In this paper, not yet described localized thoracic costovertebral anomaly is
presented, documented with chest X-ray, computed tomography (CT) and with its
three dimensional (3D) reconstructed images.
Case report
A 21-year old-boy applied to our hospital with non-specific complaints and
following the physical examination, chest X-ray was taken. He had no history of
any type of significant trauma, severe infection or surgical operation. Posterior
closure defect abnormalities at the upper dorsal region vertebrae accompanied
with abnormal course and architecture of the ribs at the same level are revealed
at frontal chest X-ray of the case. Bilaterally close proximity of the posterior parts
of the 4th and the 5th ribs in the chest X-ray. The density of the clavicle and the
ribs were normal. There were 12 ribs at each of the hemithoraces. Hyperlucent
appearance was observed in the middle zone due to the abnormal course of

Figure 1 – In the upper dorsal
vertebrae, posterior closure defects;
disorganization in the ribs; and in the
bilateral midthoracal zones, hyperlucent
areas free of rib superpositions are seen
on1the frontal chest radiography.
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costae (Figure 1). It was observed that both 4th ribs were fused in the prevertebral
area and through their course the proximal and distal segments was localized
more anteriorly compared to the corresponding parts of the other ribs in the CT
scan of the patient. It was also seen that the anomalous and bilateral 4th rib were
wider than the other ribs. The structure of cortex and medulla of the anomalous
rib observed was ordinary. At this level hemivertebra was the accompanying
abnormality (Figures 2–6). Sternum was morphologically normal. No vascular
structural or other mediastinal abnormality detected. Pulmonary segmentation
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Figures 2–6 – At the prevertebral area at the level
of 4th ribs, rib fusion and hemivertebra anomaly are
seen in the consecutive axial CT slices and sagittal
two-dimensional reconstructed images through the
upper dorsal level.
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and parenchymal aeration were normal. Sagittal and coronal dimensions of both
hemithoraces were normal. Bilateral rib fusion at the costovertebral junction
was observed on the reconstructed chest 3D CT scans. Three-dimensional
reconstruction images of CT examination displayed horn-like appearance of the
abnormal ribs (Figures 7 and 8). The abdominal sonography of the patient was normal.
No visually detectable external morphological pathology was seen in this case.
Discussion
After the 3rd week of embryogenesis, the somites formed of paraxial mesoderm
differentiate into three distinct areas: the dermatome, myotome, and sclerotome.
While medial part of the sclerotome is specifically deemed to form the vertebral
mesenchymal anlages, ventrolateral part develops into the ribs in the thorax in
the 9th weeks of embryogenesis. These mesenchymal parts finally fuse and ossify
to form the bones of the vertebrae and ribs. Persistence and overgrowth of the
notochord may result axial skeletal disorganization. At this mesenchymal formation
phase, stagnation (teratogenous or related to other causes) or a deformation in the
vertebral column and ribs might occur as congenital anomalies (Huang et al., 2000;
Nacke et al., 2000; Qi et al., 2004; Aoyama et al., 2005).
Including cervical rib, developmental fusion of two or more ribs, articulation or
bridge formation between two ribs, bifid rib, abnormal number of ribs, abnormal
size or shortening of ribs, abnormal bone density and abnormal rib shape are some
of the examples of various types of congenital anomalies and deformities of the
ribs. Some of these anomalies that are isolated generally have little or no clinical
significance, some of them may be a part of a generalized skeletal or a metabolic
disorder. The existence of over 100 or more kinds of syndromes that are related
with rib anomalies is known (Jeung et al., 1999; Kurihara et al., 1999; Hannam et
al., 2000; Glass et al., 2002). In this case, no associated anomaly was present, so it
was thought that this abnormality was not related to any syndrome.

7
Figures 7 and 8 – In the reconstructed three-dimensional CT images, the anomalous ribs are seen to
localize more anteriorly on their posteroanterior course compared to the other normal ribs and they form
horn-like shape.

Cagli B.; Unlu E.; Tuncel S. A.; Temizoz O.; Genchellac H.

8

Prague Medical Report / Vol. 111 (2010) No. 3, p. 229–234

233)

Pathological processes of the bony thorax may include congenital and
developmental anomalies, inflammatory and infectious diseases, and tumours. In
most patients, the bony thorax anomalies are revealed on the posteroanterior
X-ray of the chest which is usual routine initial imaging study. Exact diagnosis is
frequently possible because the lesion has a typical radiological appearance. On the
other hand, radiologists and clinicians sometimes have some difficulty in detecting,
localizing and defining these anomalies on the chest X-ray images. As in this case,
advanced cross-sectional imaging methods such as CT and its reconstructed
images provides detailed information about abnormalities. Besides, CT or magnetic
resonance imaging is preferred for detection and diagnosis of inflammatory
or neoplastic masses on the chest (Jeung et al., 1999; Kurihara et al., 1999; Glass
et al., 2002).
Morphologic anomalies and anatomic variants such as developmental fusion of
two or more ribs and articulation or bridge formation between two ribs occur in
0.15–0.31% of the population and occur either on the left or right side (Kurihara
et al., 1999). On the other hand, hemivertebra and segmentation defects were
realized on the upper dorsal parts of vertebrae, besides, posterior fusion was
also found at this level of the 4th bilateral ribs in the prevertebral localization in
this case. As far as it is known, this kind of an anomaly has never been identified.
In cases similar to this case, where there is a localized rib fusion, no clinical
significance has been found or thought to have a minor importance (Kurihara et al.,
1999; Glass et al., 2002). Although there are minor similarities (multiple vertebral
segmentation anomalies, sickle shape appearance of the vertebral body, posterior
rib fusion etc.) between the Jarcho-Levin syndrome and this case, more widespread
involvement is seen in vertebrae and ribs in the spondylocostal or spondylothoracic
dysplasia. These cases recognized with related findings and can be diagnosed due
to the respiratory problems and typical appearances in the new-born period or
sonography in the intrauterine period. Crab-like configuration of the bony thorax
is typical for the patients of such cases. Also, associated features in spondylocostal
dysostosis include congenital heart disease, urogenital and anal anomalies, limb
abnormalities, torticollis, and diaphragmatic, umbilical and inguinal hernias (Roberts
et al., 1988; Cornier et al., 2004). In this case, associated anomalies were not
seen, and the bony thorax anomaly was localized. It can be speculated by the
help of these findings that there were changes and deformations in one or more
sclerotome of somites during embryogenesis. However, this case could not be
analyzed genetically due to lack of equipments.
As a result; radiological and 3D CT appearance of this localized costovertebral
anomaly, which was identified in this case, has not been described in literature
before. Even though the anomaly identified in this case has no major clinical
significance, it is still important to diagnose and differentiate the real rib disorders
from these kinds of anomalies and variations.
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