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Abstract
AIM: To assess radiologists reporting rates of incidental 
vertebral compression fractures in imaging studies.

METHODS: We performed a review of the current liter-
ature on the prevalence and reporting rates of incidental 
vertebral compression fractures in radiologic examina-
tions. 

RESULTS: The bibliographic search revealed 12 stud-
ies: 7 studies using conventional radiology and 5 using 
multidetector computed tomography (MDCT). The loss 

of height cut-off to define a vertebral fracture var-
ied from 15% to 25%. Fracture prevalence was high 
(mean 21.1%; range 9.5%-35%) in both radiographic 
and MDCT studies (mean 21.6% and 20.2%, respec-
tively). Reporting rates were low with a mean value of 
27.4% (range 0%-66.3%) and were significantly lower 
in MDCT than in radiographic studies (mean 8.1% vs  
41.1%). Notably, recent studies showed lower reporting 
rates than older studies.

CONCLUSION: Many scientific studies have confirmed 
a high prevalence of vertebral compression fractures 
as incidental findings on imaging studies. However, the 
underreporting of these fractures, as determined in our 
study, may negatively affect patient care.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Osteoporosis is a chronic progressive disease leading to 
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decreased bone mass and skeletal fragility, which predis-
poses individuals to fractures. Vertebral fractures are the 
most common osteoporotic fractures, affecting 20% of  
postmenopausal women[1]. 

Most of  these fractures are undiscovered and not rec-
ognized by physicians. It has been estimated that 66% of  
patients with osteoporotic vertebral fractures are asymp-
tomatic[2], and symptoms, when present, may have a mis-
leading location[3]. As a consequence, patients may ignore 
their condition and fail to seek therapy to reduce bone 
density loss and possible subsequent serious fractures[4]. 
However, imaging studies performed for various clinical 
indications may disclose spinal fractures leading to inci-
dental recognition and diagnosis of  this problem (Figures 
1 and 2).

Thereby, radiologists may play a pivotal role in obtain-
ing an earlier diagnosis of  osteoporosis and related as-
ymptomatic fractures[5]. 

A literature review of  studies dealing with the preva-
lence of  incidental vertebral compression fractures in im-
aging studies and their reporting rates was performed.

MATERIALS AND METHODS
Multiple queries, including terms such as “vertebral frac-
tures”, “osteoporotic” and “incidental” were performed in 
PubMed. Eligible studies were assessed and reviewed and 
their references were also analyzed for additional similar 
papers. The type of  imaging modality used and the ana-
tomical region studied were noted along with demograph-
ic data of  the patients (sex and age). The morphometric 
criteria and cut-off  to define a vertebral fracture were 
noted. Finally, prevalence and reporting rates of  vertebral 
fractures were analyzed.

Twelve studies published from 2000 to date were iden-
tified and reviewed[6-17]. 

The imaging modality was radiography in 7 (58.3%) 
studies and multidetector CT (MDCT) in the remaining 5 
(41.7%) studies. The anatomical region of  interest of  the 
radiologic and MDCT examinations included chest, spinal 
column and abdomen. Four studies included only women 
while other studies focused on particular age groups of  
patients (Table 1).

The definition criteria of  an osteoporotic vertebral 
fracture varied among studies. According to Kleerekoper 
criteria, a vertebral body is considered fractured when at 
least one of  its 3 heights is reduced by 15%[18]. Genant set 
the height loss cut-off  at 20% and the degree of  defor-
mity was graded as mild (20%-24%), moderate (25%-39%) 
or severe (more than 40%)[19]. Furthermore, some of  the 
studies using Genant’s criteria considered only moder-
ate grade (> 25%) deformities and decided to overlook 
mild grade fractures. The method of  assessing vertebral 
fractures varied from vertebral morphometry using the 
6 point technique described by Hurxthal[20], to Genant’s 
semiquantitative visual grading, to a combined method by 
means of  preliminary visual grading followed by focused 
morphometry on vertebral bodies with apparently abnor-
mal heights[14]. 

RESULTS
Despite the above mentioned differences in demograph-
ics, imaging modality, morphometric criteria and assess-
ment methods, the prevalence of  incidental vertebral frac-
tures on imaging studies was quite high, ranging from 9.5% 
to 35% (mean 21.1%). Furthermore, the true prevalence 
is likely higher because some studies did not take into ac-
count mild grade fractures.

Intriguingly, there are no significant differences in frac-
ture prevalence between radiographic and MDCT case se-
ries, with a fracture rate of  21.6% and 20.2%, respectively. 
On the other hand, reporting rates in MDCT studies were 
constantly lower than those using conventional radiology 
(8.1% vs 41.1%).

Recognition of  these incidental findings by radiolo-
gists has proved to be low with a mean reporting rate of  
just 27.4% with only 4 studies reporting a rate over 50% 
and a high score of  66.3%. Notably, we observed that 
reporting rates of  recent studies were lower than those of  
older investigations (Figure 3). 

DISCUSSION
The studies reviewed in this paper were derived from 
different countries showing that underreporting of  ver-
tebral fractures is a worldwide problem. Single center 
studies from North America had better reporting rates 
than those from Europe, with a highest reporting rate of  
29.3%. Conversely, in a study by Delmas[9], which was the 
only multicentric study on this issue, geographical differ-
ences were encountered but showed higher rates of  false-
negative fractures in the Americas compared with other 
regions (Europe/South Africa/Australia). Our results 
showed that radiologists had a lower reporting rate with 
MDCT in comparison with conventional radiology. This 
is an apparent paradox because CT may better analyze 
and visualize vertebral bodies with sagittal multiplanar 
reconstructions (MPRs)[21] while evaluation of  the spine 
on lateral plain films may be impaired by inadequate posi-

Figure 1  Incidental vertebral compression fractures on chest radiograph. 
A: Lateral radiograph of the chest of a 65 year old woman studied for persistent 
cough. No relevant pulmonary abnormality and mild cardiomegaly were noted 
in the frontal radiograph (not shown); B: Close up on the vertebral column 
shows the presence of  a mild grade biconcave fracture of T6, severe grade 
wedge fracture of T8 and moderate grade fracture of T9 (arrows).
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tioning, scoliosis, suboptimal exposure of  the radiograph 
and superimposition of  other structures, such as shoulder 
girdles and diaphragmatic domes. All these limitations may 
be easily overcome with the use of  adequately oriented 
multiplanar reformations on MDCT. A possible explana-
tion is that images in MDCT studies are natively acquired in 
the axial plane and, in many instances, the interpreting ra-
diologists did not perform any sagittal reformation despite 
the availability of  a thin collimation dataset. This results in 
lack of  sensitivity since axial images are suboptimal in the 
assessment of  vertebral heights and even careful review 
of  the axial images by an expert musculoskeletal radiolo-
gist results in identification of  just 35% of  fractures[12].

We therefore suggest reconstruction and review of  
at least one sagittal midline MPR of  the spine in every 
MDCT study. We think that, in the era of  MDCT, radi-
ologists should use all planes to confirm findings met in a 
particular plane for any body part examined.

There are some instances in which sagittal MPRs are 

already routinely performed, especially in CT angiographic 
studies of  the aorta. Underreporting of  vertebral frac-
tures in these cases cannot be explained by an inadequate 
visualization plane. Radiologists probably underrate the 
clinical importance of  these findings since recognition 
of  vertebral fractures on lateral radiographs or in MDCT 
sagittal reformatted images is usually not a difficult task. 

In a study by Williams, a novice observer (medical stu-
dent) correctly identified 21 of  22 patients with fractures, 
with a sensitivity of  0.95 and a specificity of  0.85[12]. 

Moreover in another study, general internists exposed 
to a brief  teaching program on vertebral fractures rec-
ognized more fractures than radiologists, who tended to 
overlook those findings[11]. 

A higher level of  expertise is probably required only 
in the identification of  mild grade fractures and in the dif-
ferential diagnosis between osteoporotic vertebral fracture 
and non-osteoporotic deformities, such as Cupid’s bow, 
Scheuermann disease and degenerative wedging[22]. 

Table 1  Comparison of demographics data and results from the 12 studies that were reviewed

Scientific study Patients demographics Vertebral fractures (%)

Year and author1 Imaging
modality

Anatomical
region

Total
(n )

Sex (%) Age (yr) Method of
assessment

Morphometric
cut-off

Fractures
prevalence

Reporting
rate

Male Female Range mean

2000-Gehlbach X-Rays Chest 934   0.0 100 60-97 75.9 SQM 25 14.1 51.8
2003-Mui X-Rays Chest 106   0.0 100 55-89 65.0 SQM 25 24.5 15.3
2004-Kim X-Rays Chest 100 53.0   47   > 60 75.2 SQM 25 22.0 54.5
2004-Delmas X-Rays Spine 2451   0.0 100 65-80 71.3 SQM and QM 20 32.1 66.3
2005-Majumdar X-Rays Chest 459 52.3      47.7   > 60 75.2 SQM 25 15.6 59.7
2006-Casez X-Rays Chest or Spine 464 54.0   46 60-97 75.9 SQM 20 30.8 29.3
2007-Williams MDCT Chest 192 50.5      49.5 55-93 70.1 SQM 25 19.7 13.1
2007-Woo MDCT Chest 200 52.0   48 18-92 61.0 SQM 20 35.0   8.5
2007-Bartalena MDCT Chest and/or Abdomen 323 60.7      39.3 20-88 62.6 Mixed 15   9.5 14.6
2008-Muller MDCT Chest and/or Abdomen 112   0.0 100 55-87 67.4 SQM 20 24.1   0.0
2008-Obaid MDCT Abdomen 307 51.5      48.5 18-90 65.0 SQM 20 13.6   4.7
2008-Cataldi X-Rays Chest 145 50.3      49.7 50-86 67.5 SQM 25 12.4 11.0

1Year refers to Epub date when available. See reference list. MDCT: Multidetector computed tomography; SQM: Semiquantitative morphometry; QM: 
Quantitative morphometry.

Figure 2  Incidental vertebral fractures on multidetector computed tomography. A: Sagittal multiplanar reconstruction of the thoracic spine from a chest multide-
tector computed tomography (MDCT) study performed to rule out pulmonary nodules in a 74 year old woman. Moderate and severe grade wedge fractures of T7 and 
T8 are seen; B: Incidental moderate grade wedge fracture of T12 and mild grade L1 fracture depicted in an MDCT angiography study of the abdominal aorta in an 82 
year old man; C: Another wedge fracture of T12 in a different patient. Use of electronic calipers reveals a 9 mm loss of vertebral anterior height (39.1%). A retropulsed 
superior endplate fragment is also noted.
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We suspect that some radiologists do not routinely 
perform an accurate analysis of  bony structures while 
reading chest radiographs and do not review MDCT stud-
ies using a specific bone window level. Another possible 
explanation is that some radiologists tend to focus their 
report only on the clinical indication of  the exam.

Underreporting has been noted also in spinal radio-
graphs in which images are collimated to the spine and at-
tention is focused on the vertebral bodies[9]. In these cases, 
the chronic appearance of  osteoporotic deformities may 
be considered as unimportant.

The steady increase in the workload of  radiologists 
could, in some way, explain this tendency towards low 
reporting rates, since busy radiologists tend to pass over 
incidental findings during dictation in order to save time. 
Vertebral morphometry with the 6 point technique is a 
time consuming method and cannot feasibly be applied to 
routine reporting of  chest radiographs or MDCT studies. 
However, semiquantitative visual grading methods could 
represent a good balance between speed and accuracy, al-
lowing recognition of  the majority of  fractures of  moder-
ate and severe degree in a limited time.

Speech recognition computer systems may also afford 
a solution since the software used allows recording and 
reproduction of  templates for entire reports or specific 
sentences that may be triggered by means of  a hotkey 
or speech macro, considerably shortening the dictation 
time. A line regarding presence or absence of  vertebral 
deformities could be easily added to radiological reports 
with this method. Regarding this specific point, we have 

noticed that in the vast majority of  the institutions of  our 
country, no specific remarks about the vertebral column 
are usually present in standard reports for chest radio-
graphs or MDCT studies. This may contribute to the ten-
dency of  overlooking spinal findings.

Another issue is inconsistency of  terminology used to 
report these findings. In the IMPACT study, a consistent 
portion of  false negatives (27%) was due to ambiguous 
terms used in the radiologic reports[9]. Radiologists should 
learn how to communicate findings consistently and to 
use language that is understandable by referring physi-
cians, avoiding equivocal sentences, since ineffective com-
munication of  an identified finding has the same effect 
as a missed diagnosis. It is likely that the main reason for 
ignoring incidental fractures in imaging studies is lack of  
awareness by radiologists of  their clinical implications.

The presence of  vertebral fractures may lead to neu-
rological symptoms in the case of  retropulsed bony frag-
ments narrowing the spinal canal[23]. Moreover, even if  
asymptomatic, spinal compression fractures represents a 
negative prognostic factor for osteoporotic patients and 
increases their likelihood of  subsequent fracturing events, 
including femoral neck fracture[4]. 

This leads to a decline of  the quality of  life of  these 
patients together with an increased risk of  mortality[24,25]. 
All these data and the availability of  pharmacological 
therapies that may reduce either bone mass loss or the 
incidence of  fracturing events[26], should underscore the 
importance of  early, consistent incidental, recognition and 
diagnosis.
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Figure 3  Radiologists reporting rates of incidental vertebral fractures over time. The continuous line on the graph shows a worsening tendency towards under-
reporting with older studies having better results than recent ones. The dashed line indicates the overall mean reporting rate of the 12 studies that were reviewed. 
Flags indicate the country where each study was performed.
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Unfortunately, patients with correctly diagnosed com-
pression fractures do not always receive therapeutic inter-
vention, showing that underrating of  osteoporosis does 
not just affect radiologists but may occur among ortho-
pedic surgeons, emergency room physicians and primary 
care providers[27]. 

The incidence of  osteoporosis and its complications 
are likely to represent an important health-care concern 
because of  the expected increase in the median age of  the 
population in the years to come. To give an idea of  the 
proportion and the costs of  this disease, we cite a study 
by Lippuner who showed that the cumulative number of  
days of  hospitalization related to osteoporosis over one 
year in Switzerland was equal to the number of  hospital 
days due to chronic obstructive pulmonary disease and 
heart failure combined[28]. 

Moreover, osteoporosis does not just affect elderly 
women but is also emerging as a common complication in 
patients with chronic lung diseases[29], prolonged steroid 
therapy[30], organ transplantation[31] and HIV infection[32], 
which clearly represents  categories of  patients who often 
undergo imaging studies during their clinical course. 

Osteoporotic vertebral fractures are frequent inciden-
tal findings in imaging studies and have been underrated 
and unreported by radiologists. Even worse, reporting 
rates of  radiologists do not seem to improve, as shown 
by the negative trend despite many considerations in the 
literature. Radiologists should understand the clinical rel-
evance of  osteoporosis. Accurate review of  the spine on 
lateral radiographs and sagittal MDCT reconstructions is 
recommended, as is the inclusion of  a comment regarding 
the presence or absence of  vertebral fractures at the end 
of  any radiological report.
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