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Dr. Zhao, et al, reply
To the Editor:
We thank Dr. Johannes Roth for his comments1 on our recent publication2.
Dr. Roth raises several important points. The first is that for a Doppler signal
to be considered abnormal it must exist within thickened synovium. This is
based on adult studies and a recent consensus conference defining ultrasound
(US) requirements for the pediatric population3. Physiologic blood flow may
exist within the joint space of children without abnormal structural changes
of the synovium. Thus, if these new definitions of Doppler signal detection
in synovitis for children are applied to the images for our study, the presence
of synovitis would have been much less frequent in our cohort. Thus, Roth
argues that our conclusion that nearly half of children with clinically inactive
disease had abnormal US findings would not be supported and that the poor
predictive value of the baseline US in this patient population would be in
question. 
      We agree that the data from adult studies is quite clear that Doppler signal
within abnormal synovium on B-mode ultrasound correlates with histo-
logical findings of inflammation4. Based on these data, pediatric US inter-
pretation was established and a consensus for interpretation was recently
developed3. Dr. Roth also points out that many clinicians observed increased
blood flow surrounding synovium in joints even with the resolution of struc-
tural synovial changes. The prevalence and significance of Doppler signal
within the joint space in healthy children and children with inactive juvenile
idiopathic arthritis (JIA) need to be investigated in a longitudinal study to
understand the variation of Doppler signal within the same host over time
and the predictive value of such signals in children with JIA without
detectable expanded synovium. Our current data suggest that such signal did
not predict future arthritis flares within the same joint. The presence of
effusion and synovial thickening were very low for the wrists, knees, and
tibiotalar joints in children with inactive JIA, and therefore the sensitivity
of US to predict future flares was also low. We were not able to investigate
the effect of continuing treatment on the presence or absence of Doppler
signals (with or without expanded synovium detected by US). Interestingly,
a recent study by De Lucia, et al5 also reported low sensitivity but better
predictive value of flares when stringent criteria were applied and 44 joints
were scanned. 
      In this evolving field, we agree with Dr. Roth that the definition of
abnormal Doppler needs further standardization and investigation. Based on
our limited sample size, even after we removed the data of Doppler signals
without synovial thickening, clinical examination has shown excellent
accuracy, which suggests that US may not be needed to determine disease
status in children with clinically inactive JIA. However, a larger study with
comprehensive joint scanning is needed to validate this hypothesis. 
      The other point Dr. Roth raises concerns the number of views used in

our US assessments, specifically for the subtalar joint. We agree that multiple
views of each joint provide more robust assessment and should be
encouraged for future studies. At the time of our study in 2013, a single view
of each joint was regarded as standard and thus was adopted for our study
design. 
      We appreciate the opportunity to respond to the insightful comments
from Dr. Roth1. 
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