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Short vertebrae of acquired cause (SVa) have been defined 
as the vertebral deformity with decreased vertebral anterior 
and middle heights, while without apparent anterior 
wedging or apparent bi-concave changes, i.e., middle 
height and anterior height are reduced to a similar extent, 
and without apparent radiographic endplate fracture (1-3).  
When diagnosing SVa, at least two adjacent short vertebrae 
(SV) in the same subject are required (1,3). SVa is a 
mimic of osteoporotic-like vertebral fracture (OLVF). 
The differentiation of multiple SVa from multiple OLVF 
is that, multiple SVa appear similar in appearance, while 
multiple OLVFs commonly have different shapes and 
different severity (Figure 1). Figure 1A also demonstrates 
that even when many SVa are already quite severe, they do 
not apparently ‘fracture’. In our osteoporotic fractures in 
men (MrOS) and women (MsOS) (Hong Kong) year-18  
follow-up study (3,4), we noted that 14.2% of the older men 
(total n=155; mean age: 87.4 years) and 8.6% of the older 
women (total n=197; mean age: 85.2 years) had SVa. In a 
chest radiograph study with subjects of assumed normal 
bone strength, among in total of 449 men and women aged 
≤34 years, no single case had SVa noted (5). In that study, 
for 66 women aged between 45 and 59 years (mean age:  
50.0 years), only 1 case (1.5%) had SVa; whereas for 96 men 
aged between 45 and 67 years (mean: 54.1 years) and of 
them substantial portion had physical labor history, 15 cases 
(15.6%) had SVa. The opposite of OLVF, SVa prevalence 
tends to be higher among older men than among older 
women (4,5). In two radiographic studies focused on 
thoracic and thoracolumbar junction (unpublished data), 
SVa among Thais was for men 12.9% (26/202; mean 

age: 73.7 years) and for women 6.6% (13/196; mean age:  
73.6 years), SVa among Indonesians was for men 11.5% 
(20/174; mean age: 70.2 years) and for women 10.3% (24/234; 
mean age: 70.4 years). In a study focused on the thoracic 
and thoracolumbar junction, SVa among Italian Caucasian 
women was 8.4% (24/287; mean age: 73.6 years) (6).  
Therefore, SVa are uncommon among young subjects, 
and relatively common among older populations, and SVa 
may have similar prevalence among East/Southeast Asians 
and Caucasians. Physical labor could be associated with an 
increased prevalence of SVa (3,5).

In a cross-sectional study (1), we observed that OLVF is 
commonly associated with endplate depression, while SVa is 
not associated with endplate depression. In one longitudinal 
follow-up study of ours (4), we observed that, while OLVF is 
associated with an increased risk of further fracture, SVa is not 
associated with an increased risk of further fracture.

In this letter, we propose that SVa can be classified to at 
least two categories: (I) those due to low bone mineral density 
(BMD; or low bone strength, osteopenia/osteoporosis) and 
(II) those due to endplatitis.

For the vertebral bodies, lower BMD is associated with 
a decrease of height, but no change in anterior-posterior 
dimension, leading to an increased biconcavity index and 
an overall decrease in vertebral body volume (7). For the 
discs, lower BMD is associated with an increase in disc 
middle height and the disc biconvexity index is increased (7). 
Following this, it can be inferred that, without apparent 
fracture, in patients with low BMD or osteoporosis, low 
BMD can cause vertebrae to demonstrate SVa appearance 
(to various degrees). Examples of four cases of assumed 
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Figure 1 Differentiation of multiple SVa and multiple OLVFs. (A) An older woman’s radiograph shows multiple SVa. (B) Another older woman’s 
CT scan (multi-slice slab reconstruction) shows multiple SVa. (C) Another older woman’s radiograph shows multiple OLVFs. In (C), OLVFs vary 
greatly in shape and severity, and most show endplate depression. Asterisk on L2 shows upper endplate fracture (depression); asterisk on L3 show 
lower expansive endplate (an anomaly). In (A,B), multiple SVa show much less variation in shape and severity, and SVa do not show apparent 
wedging or apparent endplate depression. In (B), the increased density of the involved endplates suggests regenerative inflammatory changes (i.e., 
endplatitis). While many SVa in (A,B) are already quite severe, it appears that they did not apparently ‘fracture’. Reused with permission from (4). 
SVa, short vertebrae of acquired cause; OLVF, osteoporotic-like vertebral fracture; CT, computed tomography.
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low BMD SVa are shown in Figure 2. Low BMD SVa may 
be associated with intervertebral disc space widening (7,8), 
without endplate sclerosis, and without osteophyte.

Importantly, one common cause of SVa appears to be 
endplatitis (1,3). In some cases, both endplatitis and SVa can 
be simultaneously detected with in-vivo imaging. Figure 3  
shows two cases with magnetic resonance imaging (MRI) 
appearance of endplatitis and associated SVa. Figure 4 shows 
four cases with computed tomography (CT) appearance 
of endplatitis and associated SVa. Figure 5 shows two 
cases with radiographic appearance of endplatitis and 
associated SVa. Endplatitis SVa is associated with endplate 
sclerosis and endplate thickening, and maybe associated 
with intervertebral disc space narrowing, and maybe with 
vertebral osteophyte. In addition, sometimes, on sagittal 
image, the anterior upper corner and anterior lower corner 
of the involved vertebra may become more ‘round-shaped’ 
(Figure 4B,4C).

On imaging appearance, the differentiation of low BMD 
SVa and endplatitis SVa mainly relies on the detection of 
endplate changes of increased density (on radiograph and 

CT) and irregular border of the endplate. In our experience, 
endplatitis SVa is more commonly seen at the thoracic 
spine and thoracolumbar junction, whereas low BMD SVa 
is most apparent in the lumbar spine. The distribution of 
low BMD SVa commonly involves many vertebrae while 
endplatitis SVa can be relatively more localized (Figure 6). 
In practice, both radiograph and conventional MRI are not 
sensitive for the detection of endplatitis. The differentiation 
between low BMD SVa and endplatitis SVa may not be easy, 
particularly when only radiograph is available (Figure 7). It 
can be anticipated that in many cases, these two etiologies 
can co-exist. Thus, often only SVa can be diagnosed, while 
the cause of acquired SV cannot always be confirmed by  
in-vivo imaging.

The relative prevalence of low BMD SVa and endplatitis 
SVa may depend on the study population. Without solid 
supporting data, we empirically feel that endplatitis SVa 
may be more common, particularly among older men. 
Weight-bearing physical labor may increase the prevalence 
of endplatitis SVa (3,5). Again, in many cases, these two 
etiologies can co-exist. In our MrOS and MsOS (Hong 
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Figure 2 SVa of likely low BMD cause. (A) Lumbar CT (multi-slice slab reconstruction) of a 66-year-old woman. L3 shows slight SVa shape 
(arrow). Note, compared L1 and L2, the middle and anterior height of L3 is reduced. L4 also have a faint SVa shape. In normal subjects, from 
L1 to L4 a gradual increase of vertebra size is expected. No endplate sclerosis or irregularity is noted for L3 and L4. Note, vertical striation 
of the vertebrae in (A) suggests osteoporosis. The SVa in this case is very mild, and this case is presented for the illustration of osteoporosis 
etiology only. (B) Lumbar radiograph of a 75-year-old woman. L2 and L3 show SVa shape, with apparent widened intervertebral space. The 
arrows in (B) denote SVa. (C,D) Two older subjects with OLVF and SVa [(C) 75 years old woman; (D) 89 years old man]. In (C), T12 vertebra 
have a collapsed grade OLVF, and nearly all the remaining vertebrae have SVa appearance. In (D), multiple collapsed grade OLVF (T7, T9, 
T12) are seen. Arrows in (D) denote SVa appearance for T11, L1, L2, L3. F, female; y, years; M, male; SVa, short vertebrae of acquired cause; 
BMD, bone mineral density; CT, computed tomography; OLVF, osteoporotic vertebral fracture.
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Kong) year-18 follow-up study, we reported somewhat 
mixed results for SVa. On one side, both for males and 
females, a lower mean BMD was noted for subjects with 
SVa than those without SVa (4). SVa were also associated 
with a higher prevalence of other OLVFs (4), probably due 
to that both low energy trauma and weakened bone quality 
may facilitate the development of SVa. On the other hand, 
SVa is not associated with increased fracture risk for other 
vertebrae (4). The discussion in this letter may help to 
explain this confusion, as SVa might have contained both 
low BMD SVa and endplatitis SVa in that study.

Another entity related to endplatitis SVa is osteoarthritic 
(OA) wedging. SVa and OA wedging share a number of 
similar features. OA wedging is also without apparent 
endplate depression and is not associated with an increased 
further vertebral fracture risk (9). Both OA wedging and 
SVa tend to involve multiple adjacent vertebrae being 
similarly deformed, while milder fractural deformities tend 
more often to be singular with a distinct loss of expected 

shape (i.e., not multiple adjacent vertebrae appearing 
similarly deformed). OA wedging is associated with 
osteophyte formation and intervertebral disc space narrowing 
(Figure 8). SVa is less commonly associated with osteophyte 
(though SVa can associate with osteophyte formation). SVa 
can be without intervertebral disc space narrowing or can be 
with intervertebral disc space widening, so that the involved 
vertebrae appear anteroposteriorly ‘elongated’ (Figure 1). 
OA features in OA wedging more involve the anterior 
portion of the endplate, while endplatitis in SVa tends to 
equally involve the anterior portion and posterior portion of 
endplates (Figure 8). OA wedging is uncommon among East 
and Southeast Asians, but relatively common among Italian 
Caucasian older women (around 1% for Chinese and Thais, 
and 7% for Italian women, mean age of around 75 years) [(6) 
and unpublished data].

For the radiographic diagnosis of SVa, we commonly 
require at least two adjacent vertebrae involved. In one 
study, we demonstrated that SVa-shaped singular vertebral 
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Figure 5 Thoracic spine radiograph of two elderly women with 
SVa of likely endplatitis cause. Arrows denote SVa, and asterisks 
denote endplatitis sign. For comparison, ‘N’ denotes vertebrae of 
assumed normal height. F, female; y, years; SVa, short vertebrae of 
acquired cause.

Figure 4 Thoracic spine CT (multi-slice slab reconstruction) of (A-D) four elderly women with SVa of likely endplatitis cause. Arrows 
denote SVa, and asterisks denote endplatitis sign. Triangles denote aorta calcification. For comparison, ‘N’ denotes vertebrae of assumed 
normal height. SVa, short vertebrae of acquired cause.

Figure 3 T2-weighted thoracic spine sagittal MRI of two older 
women [(A) 87 years; (B) 100 years]. Arrows denote SVa. Asterisks 
denote apparent signs of endplatitis. Note that as MRI is not 
sensitive in the detection of endplatitis, some endplatitis may not 
be shown in (A). F, female; y, years; MRI, magnetic resonance 
imaging; SVa, short vertebrae of acquired cause.
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deformity is often associated with CT endplate fracture thus 
likely to be OLVF, while multiple adjacent SVa are without 
CT endplate fracture and are likely due to endplatitis (1). 
Moreover, since the appearance of OLVF can be an anterior 
wedging or a ‘mixed shape’ (2), then the intermediate shape 
of anterior wedging and a ‘mixed shape’ will look like an SVa 
(Figure 9). In addition, it appears that multiple SVa do not 
start from a distinct apparent singular SV, and then progress 
to multiple SVa. Instead, multiple SVa start from multiple 
‘slight degree’ SVa, and then these SVa progress further 
in number and severity (Figure 10). Overall, we consider 
that a singular radiographically SVa-shaped vertebra favors 
the diagnosis of OLVF, but the diagnosis would be based on 
statistical probability rather than being an absolute diagnosis. 
The diagnosis is easier when the extent of deformities is more 
severe. SVa commonly starts with the reduction of middle and 
anterior heights. Though biomechanically the posterior part 
of vertebral body is better supported by vertebral posterior 
elements, in more severe cases, vertebral posterior height can 
also be reduced (Figure 6A).

We did not discuss the etiology of endplatitis in this 
letter as till now we do not have sufficient data for this, 
particularly we did not have surgical or biopsy histology 
data. However, we consider the endplatitis discussed in this 
letter mostly do not fall into the category of classical clinical 
infection; considering these points: (I) endplatitis prevalence 
is very low among young and middle-aged populations, and 
then quickly increases among older populations (5,6); (II) 
different ethnic groups appeared to have similar prevalences, 
and with the prevalence consistently higher among men 
than among women; (III) the vertebral level distribution can 
be wide (if the etiology is infectious, then the vertebral level 
distribution may be more localized). However, subclinical 
infections in disc disorders have been noted to be common, 
and many pathogens have been identified in MRI normal 
discs (10,11). Oral antibiotic treatment has been shown to 
be effective in treating MRI Modic type 1 changes (12,13). 
More studies on endplatitis SVa potential infectious etiology 
should be conducted.

SV of developmental cause (SVd; i.e., congenital SV) 
is very different from SVa. SVd often has other associated 
changes of adjacent vertebrae (Figure 11), and mostly can 
be easily differentiated from SVa by an experienced reader. 
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Figure 6 Differences between low BMD SVa and endplatitis 
SVa. (A) A case of osteoporotic SVa. Vertebrae L1–L5 show 
general SVa, with endplate fracture seen at L3 and L4 (arrows). 
(B) A case of endplatitis SVa. Vertebra T12 shows OLVF, while 
vertebrae T10 and T11 show SVa. T11 is with upper and lower 
endplate thickening and irregularity (asterisks). T10 shows slight 
lower endplate thickening (asterisk). BMD, bone mineral density; 
SVa, short vertebrae of acquired cause; OLVF, osteoporotic-like 
vertebral fracture.

Figure 7 Spine radiograph of an elderly man (72 years) with SVa 
of indeterminate cause. Intervertebral space is widened. There is 
widespread osteophyte formation, and anterior corner of the SVa 
became more round-shaped. Arrows denote SVa, ‘N’ denotes a 
vertebra of assumed normal height. M, male; y, years; SVa, short 
vertebrae of acquired cause.
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Figure 8 Imaging features of OA wedging and endplatitis SVa. (A) Radiograph; (B-D) multi-slice slab reconstruction CT. (A-C) Three cases 
of OA wedging; (D) a case of typical mild endplatitis SVa. OA wedging is associated with osteophyte formation and intervertebral disc space 
narrowing. SVa is not commonly associated with osteophyte. OA features in OA wedging more involve the anterior portion of the endplate, 
while endplatitis in SVa equally involve the anterior portion and posterior portion of the endplate. Endplatitis SVa in (D) are associated with 
more round-shaped anterior corners. Arrows: OA wedging or SVa. Asterisks in (D) denote endplatitis sign. (A-C) Re-used with permission 
from (6). OA, osteoarthritic; SVa, short vertebrae of acquired cause; CT, computed tomography.

Figure 9 A singular SVa can be the ‘intermediate shape’ between OLVF anterior wedging and ‘mixed shape’ OLVF, thus most likely be an 
OLVF. (A,B) A ‘mixed shape’ OLVF. The arrow in (B) denotes an OLVF. (C,D) An anteriorly wedged OLVF from one patient. The arrow in 
(D) denotes endplate depression. (E-G) An OLVF with the appearance of singular SVa. (F,G) From one patient. Arrow in (G) suggest slight 
endplate depression. These images illustrate (F) can be an ‘intermediate shape’ between (B) and (C). (B,C,F) Radiograph; (D,G) single-slice 
reconstruction CT. Reused with permission from (3). SVa, short vertebra of acquired cause; OLVF, osteoporotic-like vertebral deformity.
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Figure 10 Multiple SVa started from multiple ‘slight degree’ SVa (A) and then progressed in number and severity (B). (A) T8 and T9 faint 
degree of SVa (asterisks). (B) Follow-up image (17 years later) shows multiple SVa at the mid- and upper thoracic spine. T12 and L2 had 
OLVF, and no apparent progression is noted for the OLVFs during the follow-up. Yrs, years; OLVF, osteoporotic-like vertebral fracture; 
SVa, short vertebrae of acquired cause.
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Figure 11 Three cases of developmental SV on lateral chest radiograph. (A) A 28-year-old man vertebra, T8 has a reduced height (arrow), 
the border of T8 appears to be irregular. The lower endplates of T9 and T10 both have a small developmental Schmorl node (asterisks) (14). 
(B) An 18-year-old woman, vertebra T11 has a reduced height (long arrow). The anterior upper and lower corners are smooth. Vertebrae 
T10 and T12 (short arrows) have compensated overgrow. (C) An 18-year-old man, vertebra T7 has a reduced height, and the size of T9 is 
larger than usual while size of T8 is smaller than usual. T6 has a longer than usual anterior length. Intervertebral disc spaces of T6/T7 and 
T7/T8 are narrowed. Reused with permission from (3,5). Yrs, years; M, male; F, female; SV, short vertebrae.
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Among older subjects, compared with SVa, SVd is much 
less common.
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