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CASE COMMUNICATION

Vertebral compression fractures 
(VCF) are a common finding in 

post-menopausal women, with an es-
timated prevalence of 20–25% over 
the age of 50 years. In some cases the 
presentation is acute, following a clear 
traumatic event with physical exam-
ination extracting mid-line point ten-
derness, but in some cases the onset 
may be insidious [1]. An acute (fresh) 
VCF will usually heal within 6–12 
weeks but still retains its sagittal and 
coronal height loss, making plain ra-
diography an ineffective tool for dif-
ferentiating an acute fracture from an 
old one as an estimated two-thirds of 
radiographically diagnosed VCFs are 
asymptomatic [1].

The major two methods that may help 
in differentiating old from new VCFs are 
magnetic resonance imaging (MRI) and 
technetium 99m-methylene diphospho-
nate (99mTc-MDP) bone scan. A high 
intensity vertebral body signal in a short 
tau inversion recovery (STIR) MRI, 
another fat-suppression sequence, or a 
linear intensely increased uptake in the 
bone scan are considered diagnostic for 
a fresh fracture [1]. 

VCFs following a convulsive seizure 
are well documented [2]. They are usu-
ally single-level, although several reports 
have documented multi-level fractures 

[2]. By searching the PubMed database, 
we found that five is the greatest number 
of multi-level VCFs currently document-
ed after a single convulsive seizure. Our 
patient presented with multi-level VCFs 
following a hyponatremic seizure and the 
diagnostic challenges encountered. To 
the best of our knowledge, this is the first 
description of 12 contiguous vertebral 
fractures after a single convulsion epi-
sode that was histologically proven and 
successfully treated by multilevel verte-
broplasties.

PATIENT DESCRIPTION

A 69-year-old Caucasian female was 
brought to our emergency department af-
ter experiencing a generalized tonic-clonic 
seizure witnessed by her husband. She had 
no history of epilepsy, previous seizure 
episodes, or an injury to her spine. Other 
than hypertension and hypercholesterol-
emia her health was generally good. On 
admission, serum sodium levels were 
found to be 103.5 mmol/L (normal 136–
145 mmol/L). After correction of the elec-
trolyte abnormality, she rapidly regained 
consciousness and complained of severe 
back pain. A CT [Figure 1A] revealed 
multiple vertebral compression frac-
tures, a finding that is not uncommon in 
post-menopausal women and might be as-
ymptomatic and not necessarily of recent 
onset. To determine which of the fractures, 
if any, were acute, a bone scan with single 
photon emission computerized tomogra-
phy (SPECT) was performed [Figure 1B] 
demonstrating increased linear uptake in 

all vertebrae from the third thoracic to the 
second lumbar, a diagnostic scintigraph-
ic sign of acute vertebral fractures. The 
scan also demonstrated a right glenoid la-
brum injury, consistent with a convulsive 
episode, and a left scapular injury, most 
probably from falling during the epileptic 
event. She was treated with multilevel ver-
tebroplasties in two separate surgical ses-
sions [Figure 1C] with complete resolution 
of symptoms. Biopsies, taken from each 
vertebral body during the vertebroplasties, 
did not demonstrate malignancy, ruling 
out a concurrent etiology other than spine 
trauma. At a 3-month follow-up visit, she 
was complaint free and exhibited a normal 
physical examination.

COMMENT

Vertebral compression fractures and back 
pain are two common entities, especial-
ly in osteoporotic patients. Most VCFs 
found in postmenopausal woman are (a) 
healed asymptomatic old fractures [3], 
called prevalent fractures, which need 
differentiation from new-onset or (b) 
clinically active fractures, termed inci-
dent fractures, and even in the presence 
of axial back pain, causality must be 
proven before treatment is considered.

While MRI and CT scans are the 
modalities of choice when determining 
which spine fractures need stabilization 
[1], and an MRI is more specific in rul-
ing out other etiologies such as metastat-
ic bone disease or infection. A bone scan 
has the distinct advantage of demon-
strating pathology in the entire skeleton. 
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It is commonly used in metastatic, met-
abolic, and infective conditions when 
evaluation of disease dissemination is 
important, but it is not used routinely in 
trauma cases, as bone fractures are read-
ily diagnosed and better classified with 
plain radiography and CT scans.

A bone scan, if used as a single diag-
nostic modality, has its limitations too. 
When conducted earlier than 48 hours 
after the trauma, they may show false 
negative readings. In some cases, older 
fractures can still demonstrate increased 
uptake up to 3 years after a fracture [4]. 
In the case we described, the lack of any 
spine injury or focal pain in the past most 
probably precluded the possibility of an 
older fracture.

Our unique case demonstrates the 
advantages of bone scanning in all of 

the considerations. Our case differen-
tiated old from new compression frac-
tures. It pointed to other injury sites, 
and it enabled us to locate and treat the 
necessary levels.

Another important consideration 
is the treatment choice. Much contro-
versy still exists regarding the indica-
tions and timing of vertebroplasty for 
compression fractures. Active incident 
single level fractures will usually he-
al uneventfully with conservative care 
such as bracing, analgesics, and phys-
iotherapy, but extended multilevel frac-
tures can produce severe post-traumatic 
kyphosis, even if each level is stable by 
itself. While an extensive spine fusion 
is a theoretically possible solution, mul-
tilevel vertebroplasty is a much easier 
solution for the patient and enables con-

current bone biopsies to be taken, thus 
ruling out diagnoses other than trauma 
such as multiple myeloma and metastat-
ic or metabolic bone diseases. Injecting 
cement into a vertebra does have risks, 
mainly related to local cement leakage 
and polymethyl methacrylate emboli to 
the lungs, but are usually asymptomatic. 
When injecting higher volumes of ce-
ment or multiple fractures, these risks 
are increased [5]. 

CONCLUSIONS

While sustaining a single VCF after a con-
vulsive episode is rare but well document-
ed, there are very few reports in the liter-
ature of multi-level fractures, and none of 
12 consecutive vertebrae. The possibility 
of multiple VCFs after a convulsive epi-
sode [2] should considered more often and 

Figure 1. Scans of vertebral compression fracture

[A] Multiplanar computed tomography (CT) reconstruction demonstrating multiple vertebral compression fractures. Differentiating old from new fractures is not 
possible based on the CT appearance alone

[B] Single photon emission computerized tomography: Anterior and posterior views of the planar bone scan, demonstrating intensely increased linear uptake in all 
vertebrae from the third thoracic to the second lumbar, a diagnostic scintigraphic pattern of new-onset vertebral fractures. In addition, a right glenoid increased 
uptake, compatible with an acute convulsive injury, and the tracer injection site in left hand are also visible

[C] Anterior-posterior and lateral standing radiographs demonstrating the end radiographic result following vertebroplasty of 11 of the vertebrae showing 
increased uptake on bone scan
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Capsule

Boosterism could save lives

Stamatatos and colleagues investigated immune 
responsiveness 4 to 8 months after previously infected 
individuals were given a messenger RNA-based vaccine 
developed for the original Wuhan variant. Before vaccination, 
post-infection serum antibody neutralization responses to 
virus variants were variable and weak. Vaccination elevated 
post-infection serum-neutralizing capacity approximately 
1000-fold against Wuhan-Hu-1 and other strains, and serum 

neutralization against the variant B.1.351 was enhanced. 
Although responses were relatively muted against the 
variant, they still showed characteristic memory responses. 
Vaccination with the Wuhan-Hu-1 variant may thus offer a 
valuable boost to protective responses against subsequent 
infection with variant viruses.

Science 2021; 372:1413 
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The right place at the right time

Protective humoral immunity against viral infections 
requires an effective type 1 immune response by 
germinal center (GC) T and B cells, a hallmark of which is 
expression of the transcription factor T-bet. Mendoza and 
co-authors examined the coordinated activity of distinct 
T-bet–expressing lymphocyte populations during influenza 
infection in mice. They demonstrated that localization of 
T-bet+ TH1 cells to the T cell–B cell boundary opposite 
T-bet+ B cells, mediated by chemokine receptor CXCR3, 

is required for GC B cell class switching to antiviral 
immunoglobulin G2c (IgG2c). Conversely, T-bet+ T follicular 
helper cells controlled the magnitude of the GC B cell 
response but were dispensable for IgG2c class switching. 
These results demonstrate that the activities of T-bet+ T and 
B cells are spatiotemporally coordinated to control distinct 
features of the humoral response to viral infection.

Sci Immunol 2021; 6: eabi4710 
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Cancer-killing viruses to the brain

Oncolytic viruses can selectively infect cancer cells to 
stimulate cell death and antiviral and antitumor immune 
responses. Fares and colleagues reported a phase 1 
trial in patients with high-grade glioma treated with an 
engineered oncolytic adenovirus delivered by neural 
stem cells (NSCs). Delivery of oncolytic viruses in NSCs 
has been previously shown in mouse models to improve 
the delivery and distribution of virus particles within 
gliomas. The 12 patients underwent surgical resection, 

and the NSCs containing oncolytic virus were injected 
into the brain. The patients were then treated with 
chemotherapy plus radiotherapy. The trial showed that 
the NSC-oncolytic virus treatment was safe, and there 
was some evidence of immune stimulation and potential 
survival benefit, although this was not a placebo-
controlled study.

Lancet Oncol 2021; 10.1016/S1470-2045(21)00245-X (2021) 
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better awareness might reveal a higher in-
cidence than is currently documented.
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