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CNS Client Evaluation Report 
Date: August 23, 2007 
 
Client Information:  
 
Name: Sam        
Gender: Male    
Handedness: Right handed 
Date of Birth: 12/14/1999 
Age: 7     
Medications: Tenex(?)   
 
Referral Source: Sharon Krieger, ARNP 
 
Reason(s) for Study: Discipline problem in classroom; R/O AD/HD 
 

 Client History: Sam was delivered vaginally after a normal gestation. He 
developed normally; was breast fed; and has had few infectious disease 
problems. He has been a rapid learner in school but has been noted to 
become easily excited and aggressive with other children. Some teachers 
and professionals feel he can be classified as AD/HD. Sam has experienced 
21 sessions of targeted EEG-biofeedback using the BrainMaster Z-score 
normalization protocol. Sensors were placed at sites F3-F4/P3-P4 and will be 
modified as discussed in the final section of this report for phase II.  
  
QEEG Information:   
   
QEEG Client#: 000000054    
QEEG Date: 08/15/2007  
Conditions tested: Eyes closed, Eyes open, Reading, Math tasks 
Report Date:   
Analysis and Recommendations by: William A. Lambos, Ph.D., BCIA-EEG & 
Charles R. Stark, M.D. 
Databases used: NeuroGuide v. 2.3.8, SKIL v 3.0 
QEEG Analysis: # 2 
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QEEG Analyses 
 
Eyes Closed Condition 
 
Raw Tracings, Amplitude Frequency Distributions and Z-Score Frequency 
Distributions: See Figures 1a-b. Even in the raw wave and amplitude by 
frequency graphs, normalization of Sam’s EEG pattern is obvious. The large 
aberrant wave forms seen in frontal sites (presumably caused by motor ticks) 
during Q1 has decreased significantly, and the overall distribution is 
approaching normality. More importantly, his Z-score distribution in the eyes 
closed state is now entirely within +/- 1.5 standard deviations of the reference 
population mean with the single exception of his dominant frequency, which is 
of no clinical concern. Sam’s brain function in the eyes-closed state has 
normalized as a direct result of EEG biofeedback. 
 
Z-Scored Summary Information (Brain maps): See Figures 2a-b. The change is 
Sam’s brain function is even more apparent in the Z-scored summary maps. All 
of the measures with the exception of phase lag have completely normalized in 
every frequency band except for the low 1 to 4 HZ delta range, and these have 
significantly improved. Some coherence and amplitude asymmetry in the delta 
range remain, but these are difficult to interpret in any case and have less 
diagnostic relevance than the other bands (columns). The single area that 
remains in need of complete normalization, again, is phase. Over all, the 
reduction in neural disregulation is exceptionally positive. We have rarely seen 
improvements of this magnitude over the course of 20 sessions.  
  
Source localization (LORETA and Broadmann) and Network Maps: See Figures 
3a-b through 7a-b. These maps show a marked reduction in localized 
aberrations and network communication measures consistent with the previous 
maps. Visually, the changes are just as striking. The extreme disregulations in 
parietal lobe areas, which includes the pre-motor cortex, have completely 
normalized. Broadmann maps, which are more sensitive measures of source 
localization, show that the normalization extends to the motor and dorsolateral 
cortex as well. The dorsolateral cortex is closely associated with executive 
function and response inhibition, and this finding predicts significant increases in 
Sam’s ability to control disruptive behaviors. SKIL network maps also show 
significant improvements in coherence and comodulation at all areas. Once 
again, phase measures show the need for continued training. This latter finding is 
not unexpected, as phase relationships require normalization over the longest 
fiber tracts in the brain. 
 
The conclusion for the eyes-closed analysis is that Sam’s pattern of neural 
disregulation has improved dramatically. Clinical improvements are expected to 
correspond to the improvement in brain functioning. 
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Eyes Open Condition 
 
Raw Tracings, Amplitude Frequency Distributions and Z-Score Frequency 
Distributions: See Figures 8a-b. Similar to the eyes-closed condition, normalization 
of Sam’s raw wave EEG pattern is obvious. Motor ticks causing large aberrant 
wave forms seen in frontal sites during Q1 have decrease in both frequency and 
amplitude, and the overall distribution is again approaching normality. Although 
at first glance the high z-scores in the 23-30 Hz beta range seem to have 
increased in magnitude, the diminution in delata amplitudes in Q2 has caused 
the scale of the z-score graph to change from Q1 to Q2 and the relative scores 
are close. Site F7 remains significantly elevated in Q2, but this site is close to the 
junction of the massiter and frontalis (jaw and forehead) muscles and appears 
to be muscle artifact. This is confirmed by examination of the raw wave patterns 
as well as by inspection of the summary maps in Figures 9a-b. All other sites are 
within the normal range of the reference population. Similar to the eyes-closed 
data, Sam’s brain function in the eyes-open state has normalized as a direct 
result of EEG biofeedback. 
 
Z-Scored Summary Information (Brain maps): See Figures 9a-b. The change is 
Sam’s brain function is also significant, although some coherence aberrations 
remain in the beta frequency bands.  Interestingly, phase measures are 
improved relative to the eyes closed condition. The low 1 to 4 HZ delta range 
measures approach normalization in Q2 relative to Q1; these have significantly 
improved. Some coherence and amplitude asymmetry in the delta range 
remain, but these are difficult to interpret in any case and have less diagnostic 
relevance than the other bands (columns). Once again, the reduction in neural 
disregulation is dramatic and positive. As with the eyes-closed condition, we are 
greatly encouraged by these results.  
  
Source localization (LORETA and Broadmann) and Network Maps: See Figures 
10a-b through 14a-b. These maps once again show a marked reduction in 
localized disregulation. It is particularly apparent in the Broadmann maps, where 
all sites have normalized other than the right dorsolateral cortex. Visually, the 
changes are once again undeniable. SKIL network maps also show significant 
improvements in coherence and comodulation at all areas. Once again, phase 
measures show the need for continued training. The conclusion for the eyes-
open analysis is thus consistent with the eyes-closed condition: Sam’s pattern of 
neural disregulation has improved dramatically. Again, we expect clinical 
improvements are expected to correspond to the improvement in brain 
function. 
 
 
Neuropsychology Tests Performed: Connors Scales, Connors CPT-II, NEPSY, 
Clark-Beck OCD Inventory (filled out by parents). The results of these tests was 
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reviewed in the pre-training phase. The tests have not been readministered. This 
possibility will be discussed with Sam’s parents during the course of this review. 
 
 
Interpretation, Conclusions, and Recommendations 
 
Considering all of the data presented above and the historical data we have at 
hand, the findings from our assessment of Sam  may be summarized as 
follows: 
 

1. Twenty sessions of targeted EEG-biofeedback training using the Z-score 
normalization protocol have resulting in a truly significant normalization of 
Sam  neural functioning. His brain activity is not entirely normalized, 
and this argues for continued training. Phase lag and related measures 
continue to show patterns outside the reference population norms, and 
we intend to address this remaining disregulation in the second half of his 
training regimen. 

2. We expect clinical and behavioral symptoms to have demonstrated 
improvement by this time. It is well known that clinical and behavioral 
changes often lag behind changes in brain function, for which 
neuroscientists have no real explanation to date. The case is similar with 
antidepressants and some other pharmaceutical interventions: they 
cause immediate changes in synaptic level processes which appear over 
the course of three to six weeks rather than immediately. Nevertheless, we 
expect to see continued reports of behavioral and functional 
improvements from both his parents and teachers as training progresses. 

3. Going forward, we suggest moving the sensor placement from F3-F4 and 
P3-P4 to F3-F4 and C3-C4 sites. This change will target remaining 
disregulation of the dorsolateral frontal areas and is expected to result in 
complete normalization of Sam’s neural functions.Clinical improvement is 
expected to be complete by the time Sam has finished attending 40 
sessions. 

 
Specific Brain Function Training Protocol 
 
Continue with Z-score training protocol with new sensor locations at F3-F4/C3-
C4. Continue to observe collateral changes in brain function and behavior. 
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Respectfully submitted and electronically signed. 
 
 
 
William A. Lambos 
William A. Lambos, Ph.D.; BCIA-EEG 
 
 
Charles R. Stark 
Charles R. Stark, M.D. 
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Appendix I 

 
Figure 1a, Q1, FFT Frequency Distribution, eyes closed 

 

 
Figure 1b, Q2, FFT Frequency Distribution, eyes closed 
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Figure 2a, Q1, FFT Summary EC           Figure 2b, Q2, FFT Summary EC 
 

         
Figure 3a Q1, LORETA @ 30 EC 



 

Cognitive Neuro Sciences, Inc.
  

8 

5201 W. Kennedy Blvd. Suite 615 
Tampa, FL 33609 
813.235.4270 
813.319.5804 fax 
info@eegscience.com 

 
Figure 3b Q2, LORETA @ 30 Htz EC 

 

 
Figure 4a Q1, Broadman @15 EC 
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Figure 4b Q2, Broadman @15 EC 

 
 

       
Figure 5a Q1,Coherence @ 30EC   Figure 5b Q2,Coherence @ 30EC 
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Figure 6a Q1,Comod @ 30EC           Figure 6b Q2,Comod @ 30EC    
 
 
 
 

         
Figure 7a Q1, Phase @ 11 EC              Figure 7b Q2, Phase @ 11EC 
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Figure 8a, Q1, FFT Frequency Distribution, eyes open 

 

 
Figure 8b, Q2, FFT Frequency Distribution, eyes open 
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Figure 9a, Q1, FFT Summary EO         Figure 9b, Q2, FFT Summary EO 
 

 
Figure 10a Q1, LORETA @ 5 Htz EO 
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Figure 10b Q2, LORETA @ 5 Htz EO 

 

 
Figure 11a Q1,Broadman @16 EO 
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Figure 11b Q2,Broadman @16 EO 

 
 

        
Figure 12a Q1,Coherence @20 EO   Figure 12a Q1,Coherence @20 EO 
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  Figure 13a Q1,Comod @ 20 EO           Figure 13b Q2,Comod @20 EO    

 
 
 
 

        
  Figure 14a Q1, Phase @19 EO             Figure 14a Q1, Phase @19 EO 

 




