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LETTERS TO THE EDITOR

Motor network recovery and chronic
spinal cord compression
TO THE EDITOR: We read with great interest the article by Ryan et al.2 (Ryan K, Goncalves S, Bartha R, et
al: Motor network recovery in patients with chronic spinal
cord compression: a longitudinal study following decompression surgery. J Neurosurg Spine 28:379–388, April
2018). In this article, the authors aimed to investigate 1)
cortical reorganization of the motor network after chronic
spinal cord compression and 2) plasticity following surgical intervention. In this regard, the authors measured
several numerical variables in 10 control subjects at different time points (including baseline, 6-week follow-up,
and 6-month follow-up) and also in 22 patients with reversible cervical spinal cord compression before surgery
and at 6 weeks and 6 months postoperatively. The authors
stated the following in the statistical analysis section of
the article: “A 1-way ANOVA was used to determine if
there were functional changes among the 3 time points,
with significance set at p < 0.05.” Indeed, they used 1-way
ANOVA for each group of the study to compare numerical
variables between different time points of measurement.
Therefore, their comparisons of numerical variables between different time points of measurement are completely dependent, while 1-way ANOVA is used to compare
numerical variables between two or more independent
groups.1 The authors must assess normal distribution of
the numerical variables and then use a repeated-measures
ANOVA or the Friedman test to compare their variables
between different time points of measurement. Furthermore, they should use a paired t-test or Wilcoxon singedrank test to compare the means of numerical variables
between each two contiguous time points of measurement.
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Response

We would like to thank Drs. Jivad, Ahmadian, Safaei,
Bagheri, and Soleimani for their interest in our work on
mapping the functional MRI (fMRI) correlates of functional recovery following spinal decompression surgery
and attention to the statistical methods. The functional
measurements (modified Japanese Orthopaedic Association [mJOA] scale) were checked to determine whether the
data were normally distributed at each time point. Data at
each time point were normally distributed, as assessed by
a Shapiro-Wilk test (p > 0.05). A 1-way repeated-measures
ANOVA was conducted to determine if there were statistically significant changes in the mJOA scores in the patient
group following surgery. There was a significant change in
mJOA score over time (p < 0.001). Post hoc analysis with a
Bonferroni adjustment revealed significant increases from
6 weeks to 6 months (p = 0.007) and from baseline to 6
months (p < 0.001). In addition, the fMRI measures were
tested for normality to determine whether nonparametric
statistics were required for comparisons. For the fMRI
measures of the blood oxygen–level dependent effect, 87%
of measures were normally distributed, while for the volume of activation (VOA) measures, 60% were normally
distributed. We used a Wilcoxon signed-rank test or a
Mann-Whitney U-test as needed to evaluate measures that
displayed a nonnormal distribution. In 1 case, comparing
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the VOA of the contralateral supplementary motor area
(SMA) between patients and controls at baseline, a MannWhitney U-test showed a significant difference (p < 0.05)
that was not detected with the original t-test. Conversely,
when comparing the VOA of the ipsilateral SMA between
patients and controls at 6 weeks, a Mann-Whitney U-test
did not show a significant difference (p = 0.22), although
one was identified by the original t-test (p < 0.05). In total,
there were 37 comparisons that were evaluated with nonparametric statistics. In the remaining 35 comparisons,
the nonparametric test gave the same result as the original
parametric test. As stated in the paper, no corrections were
made for multiple comparisons in this exploratory study.
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Confounding factors in predicting
postoperative pain and opioid
consumption after spine surgery
TO THE EDITOR: I read with great interest the article by Patel et al.4 (Patel DV, Bawa MS, Haws BE, et
al: PROMIS Physical Function for prediction of postoperative pain, narcotics consumption, and patient-reported
outcomes following minimally invasive transforaminal
lumbar interbody fusion. J Neurosurg Spine 30:476–482,
April 2019). The authors performed a retrospective review
of 130 patients who underwent a minimally invasive transforaminal lumbar interbody fusion and concluded that patients with worse preoperative disability, as assessed by the
PROMIS PF (Patient-Reported Outcomes Measurement
Information System Physical Function) questionnaire,
experienced increased pain and narcotics consumption
along with less improvement in long-term patient-reported
outcomes. The authors should be applauded for performing a well-designed study on an important topic (e.g., pain)
in patients undergoing surgery.1,3 The need to reduce postoperative opioid consumption makes the topic very important in perioperative medicine.5,6
Nonetheless, there are 2 critical points that need to be
clarified by the authors to determine the validity of their
findings. First, it is unclear if the authors adjusted their
analysis for the postoperative use of multimodal analgesics
and physiotherapy, as both can alter the primary study objective. Second, intraoperative duration has been shown to
be correlated with postoperative morbidity after spine surgery, and it is unclear if the variable was included or should
have been included in the authors’ model.2
I would welcome comments by the authors, as this
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would help to further substantiate the findings of this important study.
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Response

We would like to thank Dr. Mordehai for her interest
in our study and appreciate her review and comments regarding the confounding factors in predicting postoperative pain and opioid consumption after spine surgery.
Dr. Mordehai is correct in that differences in multimodal analgesics and physiotherapy may affect outcomes
in terms of improvement in pain and physical function following surgery.1,2,4–6 However, in our study, all procedures
were conducted by a single surgeon at a single academic
medical center. Thus, all patients were introduced to similar multimodal analgesia and physical therapy protocols.
Although we did not specifically take these factors into
consideration in our analysis, it would be interesting to
evaluate the effects of multimodal analgesia and timing
and intensity of physical therapy on postoperative outcomes in future studies.
Dr. Mordehai also accurately commented on the effect
of intraoperative duration on postoperative morbidity fol-

