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Spine-imaging volumes are in-
creasing, paralleling the rising num-
ber of aging Americans seeking care 
for back and neck pain.1 The most 
common reason for nontraumatic 
outpatient spine imaging remains os-
teoarthritis, which is more common 
in older patients.2 In addition, the 
sustained attention required for lev-
el-by-level-analysis of degenerative 
changes creates a unique environ-
ment for extraspinal findings to go 
undetected by a busy radiologist. 

Anecdotally, the potential for di-
agnostic error is affected by several 
factors, including the complexity 
of the diagnostic imaging study, the 
presence of one or more abnormali-
ties, the expertise of the interpreting 
physician, the number and type of 
interruptions, and even the timing of 
interpretation (early versus late into 
a work shift). For example, at least 
one study has shown that errors are 
more likely to be made in the last 
two hours of a long shift.3 Multiple 
studies in radiology have also found 
that detection errors are more 
common than interpretive errors.4-6 
This is especially relevant to spine 
imaging, where differential diag-
noses for perceived abnormalities 
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tend to be less complex than those 
for brain imaging. Occasionally, an 
extraspinal finding may be more 
serious than the original study indi-
cation, making detection even more 
important. In this article, we provide 
guide to some common “blind spots” 
in spinal imaging.

The Importance of Scout 
Images

Any interpretation of an imaging 
study should begin with a careful 
review of the scout or localizer 
images, which have been shown to 
include diagnostic information not 
included elsewhere in the imaging 
study.7 Radiologists have been sued 
for missing information on scout 
images that went unidentified on the 
initial interpretation.8,9 Scout images 
may demonstrate important pathol-
ogy not included on the cross-sec-
tional computed tomography (CT) 
or magnetic resonance images 
(MRI) (Figure 1).

A typical scout tomogram/local-
izer for a cervical spine exam will 
often provide at least one view of a 
portion of the lungs, heart, clavicles, 
and humeri. Occasionally, lung pa-
thology or mediastinal masses may 
be visible on the scout tomogram but 
not present on the cross-sectional CT 
images. Similarly, a fracture (patho-
logic or otherwise) or other lesion 

of the humerus may be visible only 
on the scout tomogram. The lungs 
and posterior mediastinum also 
feature prominently in images of the 
thoracic spine. 

The lumbar spine scout tomogram 
is particularly challenging because it 
usually provides an anteroposterior 
view of both hips. Patients with back 
pain and spinal degenerative chang-
es also frequently have hip pathol-
ogy, some of which may be severe 
(Figure 2). Even a cursory review of 
the hips on lumbar scout tomograms 
is occasionally high yield. Incor-
porating a review of the scout and 
localizer images into the interpretive 
process will make detection of such 
abnormalities more likely.

Vascular Abnormalities
Vascular abnormalities can be a 

significant source of morbidity and 
mortality; some can be mitigated or 
even prevented by early detection and 
treatment. One of the most common 
serious abnormalities on a cervi-
cal spine study is dissection of the 
vertebral artery. It is not uncommon 
for patients with a vertebral artery 
dissection to present with neck pain, 
a frequent complaint in patients with 
musculoskeletal disorders of the neck. 
The dissection may be pre-existing 
and exacerbated by chiropractic 
manipulation,10 or it potentially may 
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be the inciting event in patients with 
vascular fragility syndromes such as 
fibromuscular dysplasia. 

Abnormal vertebral artery flow 
void on MRI can be a clue to, but not 
diagnostic of, a vertebral artery dis-
section (Figure 3), as the artery may 
be congenitally small or chronically 
occluded. Posterior circulation in-

farctions seen at the edge of the field 
of view on sagittal T2 images of the 
cervical spine increase the likelihood 
that the vertebral artery abnormality 
is real. Protocols with T1 images may 
also show hyperintense T1 signal 
from subacute intraluminal throm-
bus. Vertebral artery dissections are 
an important cause of neck pain, 

particularly in younger patients.11 
Early treatment with antithrom-
botic therapy may promote healing 
and prevent thromboembolism 
and posterior circulation ischemia/
infarction. Anatomic variants that 
are not inherently dangerous may 
become important to recognize prior 
to surgery or other intervention 

Figure 1. Two elderly patients who had fallen. Scout CT tomogram (A) of the cervical spine shows acute fracture of the right humeral neck 
(arrow). Scout CT tomogram (B) of the cervical spine shows a right shoulder dislocation (arrow). Both images illustrate how sizeable lung 
masses and humeral osseous tumors may also be missed if scout tomograms are not reviewed.

Figure 2. Hip pathology. Scout CT tomogram (A) of the lumbar spine shows a right hip fracture (arrow) in an elderly patient with back pain 
and prior vertebral augmentation. Scout CT tomogram (B) of the lumbar spine shows advanced degenerative changes and avascular necrosis 
of the left femoral head (arrow) in a middle-aged patient with low back pain.
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Figure 3. Middle-aged patient with neck pain. Axial T2 image (A) shows loss of the expected right vertebral artery flow void with central T2 
hyperintensity in the larger of the two lumens (arrow). Subsequent computed tomography angiogram of the neck (B) confirms a right vertebral 
artery dissection and near-occlusion of the larger lumen (arrow).
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Figure 4. Older patient with neck pain. Sagittal T2 image (A) shows spondylosis with marked canal stenosis, spinal cord impingement, and 
spinal cord signal abnormality (arrow). Axial noncontrast CT (B) demonstrates medial deviation of the dominant left vertebral artery at the level of 
anticipated decompression surgery with corresponding enlarged vascular groove (arrow). Calling attention to this preoperatively may reduce the 
chance of vertebral artery injury. Catheter angiography (C) confirms focal tortuosity of the left vertebral artery (arrow).
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that may place the artery at risk for 
injury (Figure 4).

Abnormalities of the aorta are 
a primary concern when imaging 
the thoracolumbar spine. Mycotic 
aneurysms and thoracic aorta dissec-
tions may coexist where destructive 
discitis-osteomyelitis dominates 

clinical and imaging findings (Figure 
5). Abdominal aortic and aorto-iliac 
aneurysms and stenoses are not 
uncommon in patients over age 65, 
particularly those with a smoking 
history, and they may be first discov-
ered at spine imaging.11 Aorto-iliac 
occlusion or insufficiency may also 

present with lower-extremity weak-
ness and urinary incontinence and/
or retention, clinically mimicking a 
compressive myelopathy (Figure 6). 
Owing to the substantial morbidity 
associated with undiagnosed abnor-
malities of the vessel, the thoracoab-
dominal aorta should be included on 
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Figure 5. Middle-aged patient with discitis-osteomyelitis and an infected abdominal aortic aneurysm. Sagittal T1 image (A) shows abnormal 
marrow signal and destruction of the L3-L4 disc space and adjoining endplates (arrow), with a focal bulge of the abdominal aorta immediately 
adjacent to the area of signal abnormality. Contrast-enhanced CT of the abdomen and pelvis (B) showed a focal irregular abdominal aortic 
aneurysm with a ‘draped’ appearance of the bulging region (arrow).
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Figure 6. Elderly patient with back pain and lower-extremity weakness. Axial T2 image (A) of the lumbar spine shows loss of the expected flow 
void in the aorta (arrow). Subsequent CT angiogram of the abdomen and pelvis (B) confirms aortic occlusion (arrow). 
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the checklist of all spine studies and 
considered equal in importance to any 
spondylosis (Figure 7). 

Soft-tissue Lesions
Aside from the spinal cord and 

canal, other critical structures such 

as the nasopharynx, oropharynx, and 
cervical lymph nodes are frequently 
visualized in cervical spine imaging, 
even in the presence of saturation 
bands (Figure 8). Most mildly enlarged 
lymph nodes in younger patients are 
reactive, but they assume greater 
importance in patients over age 40. 

Figure 8. Middle-aged patient with neck pain. Axial T2 gradient echo 
image demonstrates a right oropharyngeal mass (arrow) suspicious for 
carcinoma.

Sagittal MRI may also reveal portions 
of the posterior fossa and even the 
sella turcica and cavernous sinuses. 
Thyroid nodules and masses are also 
commonly demonstrated. When 
reviewing thoracolumbar images, 
radiologists should look out for lung 
tumors and nodules. Small layering 

Figure 7. Contrast-enhanced CT of the lumbar spine performed emergently 
for back pain and concern for cauda equina syndrome shows infiltrative soft 
tissue encasing the celiac axis and its branches, with invasion of the adjacent 
left adrenal gland (arrow). Subsequent diagnosis was pancreatic malignancy.

Figure 9. Older patient with back pain and bacteremia. Contrast-enhanced 
CT of the thoracic spine does not show any concerning osseous findings 
but does show abnormal thickening and edema of the esophagus (arrow). 
Subsequent endoscopy confirmed esophagitis and mucosal ulcerations.

Figure 10. Axial T2 (A) lumbar MRI performed for back pain shows a 
heterogeneous mass in the left kidney (arrow).
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Figure 11. Middle-aged patient with mid-back pain. Axial T2 image (A) of the thoracic spine shows a round flow void contiguous with the 
distal splenic artery, suspicious for a splenic artery aneurysm (arrow), which is confirmed by contrast-enhanced CT (B) of the abdomen.

Figure 12. Elderly patient with neck pain. Sagittal T1 image (A) shows abnormal marrow signal in the clivus (arrow). The patient was otherwise 
asymptomatic. Subsequent CT (B) confirmed a large lytic lesion in the clivus (arrow). Upon further questioning, patient reported a history of a 
pituitary tumor resection and radiation therapy. Post-treatment changes were favored with imaging surveillance recommended. 

pleural effusions are common, as are 
esophageal abnormalities that may be 
a source of pain (Figure 9).

Lumbar spine imaging is often per-
formed to evaluate for low back pain; 
a careful, level-by-level review of the 

images for spinal canal and bilater-
al foraminal and subarticular and 
lateral recess stenoses can be tedious. 
However, after a detailed review and 
report of degenerative changes, an 
equally careful review for extraspinal 

findings can be fruitful, especially 
in older patients. Renal tumors may 
present with back pain (Figure 10), 
as may pancreatic, peri-pancreatic 
(Figure 11), and gall bladder abnor-
malities. Simple hepatic and renal 
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Figure 13. Lower thoracic canal 
stenosis. Sagittal T2 of the lumbar 
spine in an elderly patient with an 
edge-of-film severe lower thoracic 
canal stenosis (arrow).

Figure 14. Adolescent with low back pain and bilateral L4 pars interarticularis defects on lumbar MRI. Sagittal T2 image (A) shows 
abnormal signal in the conus medullaris just at the edge of the image (arrow). Subsequent thoracic spine MRI (B) recommended by the 
interpreting neuroradiologist shows an extensive syrinx in the thoracic spinal cord (arrow). Brain MRI (C) shows an asymptomatic Chiari 
I deformity (arrow). Images courtesy of Adam Blanchard, MD, American Radiology Associates, Dallas, Texas.
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cysts are common, and they must 
be reported when they demonstrate 
concerning features.

Edge-of-Film Findings
A common subtype of perceptive 

radiologic error is the so-called 
“edge-of-film” finding, which has 
persisted long enough to generate a 
category of its own. Abnormalities 
at the edges of the film are more 
likely to be missed than those at the 
center. The brain and skull base 
are at the superior edge of cervical 
spine films, while the great neck 
vessels and airway course along the 
anterior margin (Figure 12). In the 
lumbar spine, the conus medullaris 
appears at the superior edge, with 
the sacrum appearing inferiorly 
and the lower gastrointestinal tract 
or genitourinary structures appear-
ing anteriorly. 
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Figure 15. Middle-aged patient 
with low back pain and progressive 
weakness. Sagittal STIR (A) lumbar 
MRI shows abnormal signal in the 
conus medullaris (arrow). Based 
on this finding, a thoracic MRI (B) 
shows abnormal T2 signal (arrow) in 
the thoracic spinal cord and subtle 
abnormal vascularity along the 
dorsal surface of the cord. These 
findings were suspicious for a 
spinal vascular malformation. Spinal 
angiography (C) confirmed a spinal 
dural arteriovenous fistula (arrow). 
Thoracic spine MRI (D) several 
months after embolization showed 
substantial interval improvement 
in spinal cord edema (arrow) and 
abnormal vascularity.
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Figure 16. Older patient with persistent back pain after lumbar surgery. Axial T1 image (A) shows abnormally low T1 marrow 
signal through the sacral alae, suspicious for bilateral sacral insufficiency fractures (arrows). Fractures are confirmed on 
follow-up noncontrast CT of the pelvis (B).

While not extraspinal, abnor-
mal signal intensity in the conus 
medullaris sometimes goes unde-
tected on lumbar spine studies, 
resulting in callbacks for additional 
contrast imaging of the cervical 
and thoracic spine (Figures 13-15). 
Other subtle findings may include 
prominent vessels in cases of dural 
arteriovenous fistulae (Figure 13). 
The most common important sacral 
abnormalities that may be missed 
are nondisplaced fractures (Figure 
16), which can be subtle in older and 
osteopenic patients.

Conclusion
Extraspinal abnormalities are 

common in spine imaging, particu-
larly in older patients. Thoroughly 
searching scout/localizer sequences, 
vascular structures, extraspinal soft 
tissues, and edges of the film for 
these potentially serious entities is 
important for both trainees and the 
seasoned radiologists as they inter-
pret cross-sectional spine images to 
provide optimal patient care. 
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