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Letters to the Editor

Paraspinal Fat Pad Changes as a Valuable 
Indicator of Posterior Ligamentous 
Complex Injury in Upper Cervical Spine 
Trauma

From
Miso Kim, MD, Seunghun Lee, MD, 

and Yoonah Song, MD
Department of Radiology, Hanyang 

University Hospital, 17 Haengdang-
dong, Sungdong-gu, Seoul 133-792, 
Korea 
e-mail: radsh@hanyang.ac.kr

Editor:
We read with great interest the arti-
cle by Dr Molière and colleagues in the 
March 2017 issue of Radiology (1) and 
congratulate the authors on their great 
work. In this study, they suggested that 
paraspinal fat pad (PFP) changes on 
computed tomographic (CT) scans are 
significantly associated with posterior 
ligamentous complex (PLC) injury in 
patients with cervical spine trauma.

We would like to comment on 
some issues and ask a question about 
the article.

First, they stated that “the disappear-
ance of the fatty appearance of the PFP 
without obvious fractures should raise 
the possibility of PLC injury” and showed 
figure 2a and 2b (1). However, we think 
there is bone marrow edema in the C7 
anteroinferior vertebral body and a sus-
picious fracture line in the C7 vertebral 
body of the 47-year-old man. Is it re-
ally possible that PLC is injured without 
fracture of the cervical spine? Ligamen-
tous injuries without fracture of the cervi-
cal spine are rare (2). Chiu et al (3) eval-
uated 14 577 patients who experienced 
blunt trauma. There was an overall inci-
dence of ligamentous injury without evi-
dence of fracture of 0.6% (3).

Second, Dr Molière and colleagues 
said that “purely discoligamentous in-
juries…can be unstable…” (1). There-
fore, they tried to evaluate PLC by us-
ing PFP. But, is it clinically significant? 

Stability of the spine can be predicted 
by the failure of two contiguous col-
umns (4). Also, when using the nu-
merical Subaxial Cervical Spine Injury 
Classification (SLIC) score, purely dis-
coligamentous injury cannot have a 
score of 4 or higher (5). Distraction in-
juries are defined as any injury that re-
sults in distraction across the fracture, 
intervertebral disk, or posterior ele-
ments (6). Therefore, purely discoliga-
mentous injury is insufficient to gener-
ate spinal instability.

In conclusion, it is difficult for the PLC 
to be injured without fracture. Moreover, 
when there is purely discoligamentous 
complex injury, it cannot have a score of 
4 or higher with SLIC. This means purely 
discoligamentous complex injury is insuf-
ficient to generate spine instability.
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We thank Dr Kim and colleagues for 
their interest in and thoughtful com-
ments on our work.

They are completely right in iden-
tifying bone edema in the C7 vertebral 
body on figure 2, but it was, in this pa-
tient, pre-existing and to a previously 
known degenerative disk disease.

Dr Kim and colleagues raise ques-
tions regarding spinal stability in purely 
discoligamentous injuries. The frequency 
of PLC injuries without obvious fracture 
is probably higher than that reported by 
Chiu et al (1) (0.6%), as those authors 
considered pure ligamentous cervical 
spine injury as a cervical spine having 
abnormal anatomic alignment, disloca-
tion, subluxation, or listhesis, without 
fracture. It has been well demonstrated 
that PLC and disk injuries can be dem-
onstrated on magnetic resonance im-
ages, even without abnormal alignment 
on radiographs, and the frequency of 
such occult discoligamentous injuries 
can be as high as 44% (2,3).

Purely discoligamentous injuries can 
undoubtedly be unstable (4). Vaccaro et 
al (5) clearly stated that, in distraction 
injuries, the “pattern most commonly in-
volves ligamentous disruption propagat-
ing through the disk space or through the 
facet joints, such as that seen in facet sub-
luxation or dislocation (without fracture 
and translation or rotation)”. Therefore, 
following SLIC criteria, a purely discoli-
gamentous injury, associated with a facet 
dislocation but no fracture, can reach a 
score clearly above 4.

So, even if PLC injuries are fre-
quently associated with fractures, pure 
ligamentous and discoligamentous in-

juries in cervical spine trauma are not 
rare and can undoubtedly lead to cata-
strophic secondary instability.
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Impact of Measurement Time on Clinical 
Workflow in Different Manual Methods 
of Region of Interest Positioning for ADC 
Quantification
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Editor:
In the February 2017 issue of Radiol-
ogy, Dr Blazic and colleagues (1) re-
ported on reproducibility and reliability 
in assessing complete tumor response 
after combined chemotherapy and ra-
diation therapy (CRT) with three dif-
ferent manual methods of region of in-

terest (ROI) positioning for apparent 
diffusion coefficient (ADC) measure-
ments in rectal cancer. They concluded 
that the single-section method would 
be preferred over the measurement of 
the whole-tumor volume (WTV) in clin-
ical practice due to its “efficient” and 
“quick” approach, despite the latter 
having higher reproducibility and bet-
ter diagnostic performance, by using 
the percentage ADC change in the as-
sessment of complete tumor response. 
However, the authors did not provide 
the measurement time required for 
each method. The measurement time 
of different freehand methods of ROI 
positioning has high clinical relevance 
because the goal is to provide an effec-
tive ADC measurement without impact-
ing the clinical workflow. Nevertheless, 
in the assessment of the variability of 
ADC measurements, few studies com-
pared the measurement time between 
different methods (2–4). In a recent 
study on diffusion-weighted imaging of 
pleural abnormalities (4), although we 
found the best intra- and interobserver 
agreement in WTV analysis, it was a 
time-consuming method in diffuse large 
pleural tumors, requiring up to 6 mi-
nutes for complete ADC mapping. In 
ADC mapping of rectal cancer, the dif-
ference in measurement time between 
the WTV analysis and other methods 
could be lower due to the lower amount 
of tissue to be sampled, as shown in 
the representative cases reported by Dr 
Blazic and colleagues (1). A short addi-
tional time could make preferable the 
WTV analysis in these patients due to 
a negligible impact on clinical workflow, 
with the advantage of higher reproduc-
ibility and best diagnostic performance 
of ADC measurements.

Last, although the use of a bicom-
partmental model would be prefera-
ble for distinguishing perfusion at low 
b values and true diffusion, it should 
be added that ADC measurements ob-
tained by authors may be overestimat-
ed because of perfusion effects deriv-
ing from the use of a b value of less 
than 200 sec/mm2 in ADC maps (4–7). 
Moreover, the multiple exponential fit 
with a large range of b values, resulting 


