
Dense cranial Dense cranial electroacupunctureelectroacupuncture  
stimulation for neuropsychiatric stimulation for neuropsychiatric 
disorders: rationale and clinical disorders: rationale and clinical 

applicationapplication  
密集顱部電針刺激用于神經精神障礙密集顱部電針刺激用于神經精神障礙: : 原理和臨床應用原理和臨床應用  

  

ZhangZhang--Jin Zhang (Jin Zhang (张樟进张樟进), Associate Professor), Associate Professor  

School of Chinese Medicine, HKUSchool of Chinese Medicine, HKU  

 
September 14, 2012, Hong KongSeptember 14, 2012, Hong Kong  



Neural acupuncture unit (NAU):       Neural acupuncture unit (NAU):       
神經針刺單元神經針刺單元  



What is NAUWhat is NAU  
 

Lymph vessel 

Vein 

Artery and arterioles 

Nerve and branches 

 

  

Free nerve endings 

Merkel disc ending 

Meissner’s corpuscle 

Ruffini’s corpuscle 

Pacinian corpuscle 
ending 

Muscle spindles 

Cutaneous afferent nerve 

When an acupuncture When an acupuncture 
needle is inserted into a needle is inserted into a 
designated point on the designated point on the 
body and mechanical or body and mechanical or 
electrical stimulation is electrical stimulation is 
delivered, a variety of delivered, a variety of 
neural and neuroactive neural and neuroactive 
components are activated. components are activated. 
A collection of the A collection of the 
activated neural and activated neural and 
neuroactive components neuroactive components 
distributed in the skin, distributed in the skin, 
muscle, and connective muscle, and connective 
tissues surrounding the tissues surrounding the 
inserted needle is defined inserted needle is defined 
as a neural acupuncture as a neural acupuncture 
unit (NAU). unit (NAU).   



ReRe--definition of acupoints       definition of acupoints       

穴位的重新定義穴位的重新定義  

        The traditional acupoint system The traditional acupoint system 
represents an anatomical landmark represents an anatomical landmark 
system that indicates local sites where system that indicates local sites where 
NAUs may contain relatively dense and NAUs may contain relatively dense and 
concentrated neural and neuroactive concentrated neural and neuroactive 
components, upon which acupuncture components, upon which acupuncture 
stimulation would elicit a more efficient stimulation would elicit a more efficient 
and effective therapeutic response at and effective therapeutic response at 
local and systemic level.local and systemic level.  



DCEASDCEAS  is a novel is a novel 
stimulation mode in stimulation mode in 
which electrical which electrical 
stimulation is delivered stimulation is delivered 
on dense on dense forehead forehead 
acupoints. It could more acupoints. It could more 
efficiently modulate efficiently modulate 
activity of NAU neural activity of NAU neural 
and neuroactive and neuroactive 
components.components.  

Dense cranial electroacupuncture Dense cranial electroacupuncture 
stimulation (DCEAS)stimulation (DCEAS)  
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Why DCEAS is more efficient?Why DCEAS is more efficient?  

 Neural and neuroactive Neural and neuroactive 
components are much components are much 
richer in forehead richer in forehead 
acupointacupoint--based NAUs based NAUs 
than other acupointthan other acupoint--
based NAUs.based NAUs.  



            NAUs of forehead NAUs of forehead 
acupoints in trigeminal acupoints in trigeminal 
territory have intimate territory have intimate 
connection with the connection with the 
brainstem reticular brainstem reticular 
formation of NA and 5formation of NA and 5--
HT neuronal systems, HT neuronal systems, 
which are major which are major 
transmitters associated transmitters associated 
with the pathogenesis of with the pathogenesis of 
major neuropsychiatric major neuropsychiatric 
disorders.disorders.  
  

Why DCEAS is specific Why DCEAS is specific 
for neuropsychiatric for neuropsychiatric 

disordersdisorders  



DCEAS for OCDDCEAS for OCD  



DCEAS for postpartum DCEAS for postpartum 
depressiondepression  



DCEAS similar approach DCEAS similar approach 
for insomniafor insomnia  



DCEAS for major depressionDCEAS for major depression  



Previous studies of acupuncture Previous studies of acupuncture 
for depressionfor depression    

 Enhancing antidepressant efficacy in MDD and PSD. 
 Improve mild depression. 
 Improve sleep and other comorbide symptoms. 

 Reduce adverse effects.  

 



Inclusion criteriaInclusion criteria  

1.1. Aged 25Aged 25––65 yrs65 yrs  

2.2. DSMDSM--IV diagnosis of MDD;IV diagnosis of MDD;  

3.3. HAMDHAMD--17 score >1817 score >18  

4.4. Clinical Global ImpressionClinical Global Impression--Severity Severity 
(CGI(CGI--S) score S) score 4 (moderately ill).4 (moderately ill).  



Treatment and assessmentTreatment and assessment   

 73 patients were randomized to receive 9 sessions 73 patients were randomized to receive 9 sessions 
of DCEAS (n = 38) or noninvasive EA control of DCEAS (n = 38) or noninvasive EA control 
procedure (nprocedure (n--EA, n = 35) combined with fluoxetine EA, n = 35) combined with fluoxetine 
(FLX) for 3 wks (3 sessions per wk).(FLX) for 3 wks (3 sessions per wk).  

  

 Clinical assessment: Clinical assessment:   
 HAMDHAMD--1717  

 Clinical Global ImpressionClinical Global Impression--severity (CGIseverity (CGI--S), S),   

 SelfSelf--rating Depression Scale (SDS) rating Depression Scale (SDS)   

 Clinical response: > 50% reduction in HAMDClinical response: > 50% reduction in HAMD--1717  

 Remission rate: <7 in score on HAMDRemission rate: <7 in score on HAMD--17.17. 



Credibility of sham and DCEASCredibility of sham and DCEAS  

 After the completion of 9After the completion of 9--session  session  
treatment, patients were asked: ‘‘As treatment, patients were asked: ‘‘As 
we informed you that you had an we informed you that you had an 
equal chance of receiving sham or equal chance of receiving sham or 
active acupuncture treatment, which active acupuncture treatment, which 
do you think you had received?’’do you think you had received?’’  



Recruitment and allocationRecruitment and allocation  
 Screened (n = 188) 

Assigned to DCEAS group (n =38) Assigned to n-EA group (n =35) 

Completed treatment (n = 32, 91.4%) 

  

Completed treatment (n = 31, 81.6%)  

Withdrew prematurely (n = 7): 
 Lost to follow-up (n = 2) 
 Other medical emergencies (n = 3)  
 Intolerance of acupuncture (n = 2) 

Withdrew prematurely (n = 3):  
 Lost to follow-up (n =1); 
 Other medical emergency (n = 1)  
 Severe headache (n = 1) 

Excluded in pre-randomization (n = 115): 
 Refused to participate (n = 71) 
 Did not meet the inclusion criteria (n = 37) 
 had needle phobia (n = 7) 

 

Randomized (n = 73) 

Included in analysis (n = 34) 

  
Included in analysis (n = 36)  

  

Excluded in post-randomization due to 
no post-baseline assessment (n = 2)    

Excluded in post-randomization 
due to cocaine use found (n = 1) 



Baseline characteristics of patientsBaseline characteristics of patients  

Variables 

Sham 

(n = 34) 

DCEAS 

(n = 36) 

P values        

(t or 
2
 

test) Female, n (%) 33 (97.1) 25 (69.4) 0.006 

Age (yrs) 
a
 48.2  9.8  46.3  9.9 0.414 

Duration of MDD (yrs)
 a
 7.3  7.1  7.9  8.0 0.744 

No. of previous depressive episodes
 a
 3.6  4.4 4.9  6.1 0.332 

No. (%) of patients with first-onset MDD 3 (8.8) 2 (5.5) 0.669 

No. (%) of patients with previous 

psychiatric admission  

8 (23.5) 7 (19.4) 0.901 

No. (%) of patients with family 

members having mental illnesses. 

9 (26.5) 13 (36.1) 0.800 

No. (%) of patients with previous 

acupuncture treatment 
b
 

22 (64.7) 24 (66.7) 0.937 

No. (%) of patients receiving 

psychotropic medications at study 

entry 
c
  

6 (17.6) 7 (19.4) 0.909 

SSRIs 3 3  

SNRIs 1 1  

Mood stabilizers  1
d
 1  

Benzodiazepines 2 2  

Baseline HAMD-17 score
 a
  23.1  3.6 23.9  3.8 0.321 

Baseline CGI-S
 a
 4.3  0.5 4.4  0.5 0.760 

Baseline SDS score
 a
 40.6  14.5 41.9  14.0 0.704 

 



FLX doses takenFLX doses taken  

The average dose of FLX in The average dose of FLX in 
DCEAS group was similar to DCEAS group was similar to 
that in control group:that in control group:  

  

23.0 +/23.0 +/--  3.2 mg/day vs.3.2 mg/day vs.  

23.4 +/23.4 +/--  2.4 mg/day2.4 mg/day  



EfficacyEfficacy    

 DCEASDCEAS--treated group had significantly treated group had significantly 
greater improvement on both HAMDgreater improvement on both HAMD--17 17 
and SDS.and SDS.  

 There were significant differences in There were significant differences in 
HAMDHAMD--17 between the two groups at 17 between the two groups at 
Day 3 through Day 21 and in SDS at Day 3 through Day 21 and in SDS at 
Day 3 and Day 21.Day 3 and Day 21.  

 DCEAS produced a higher clinical DCEAS produced a higher clinical 
response rate compared to sham group response rate compared to sham group 
(19.4% vs. 8.8%), but similar in (19.4% vs. 8.8%), but similar in 
remission rate (remission rate (2.7% vs. 2.9%).2.7% vs. 2.9%).    



Mean changes from 
baseline in score on 

HAMD-17, CGI-S, and 
SDS over time 
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Safety and tolerabilitySafety and tolerability  
The incidence of any adverse events was not The incidence of any adverse events was not 

significantly different between the groups significantly different between the groups   

Event Sham (n = 34) DCEAS  (n = 36) 
2
 P value 

Dizziness
 
 15 (44.1) 11 (30.6) 0.858 0.354 

Tiredness  10 (29.4) 15 (41.7) 0.672 0.412 

Nausea
 
 10 (29.4) 10 (27.8) 0.013 0.910 

Excessive sweating  9 (26.5) 6 (16.7) 1.403 0.236 

Headache 8 (23.5) 10 (27.8) 0.018 0.894 

Transient tachycardia 8 (23.5) 9 (25.0) 0.018 0.892 

Insomnia 7 (20.6) 9 (25.0) 0.024 0.877 

Uncomfortable for 

needling sensation 

7 (20.6) 14 (38.9) 1.985 0.159 

Vomiting
 
 4 (11.8) 3 (8.3)  0.706

 a
 

Unsteadiness   2 (5.9) 6 (16.7)  0.266
 a
 

Somnolence
 
 2 (5.9) 6 (16.7)  0.266

 a
 

 



Results of credibilityResults of credibility  

45.5% (15/33) of patients in sham 45.5% (15/33) of patients in sham 
EA perceived to have received EA perceived to have received 
DCEAS, while 23.5% (8/34) of DCEAS, while 23.5% (8/34) of 
patients in DCEAS believed to have patients in DCEAS believed to have 
control treatment. It was not control treatment. It was not 
significantly different (P = 0.103).significantly different (P = 0.103).  



A pilot PET study of DCEAS in A pilot PET study of DCEAS in 
depressed patients (1)depressed patients (1)  

 12 MDD patients received 12 sessions of 12 MDD patients received 12 sessions of 
DCEAS treatment in 3 weeks. PET DCEAS treatment in 3 weeks. PET 
scanning was conducted at baseline and scanning was conducted at baseline and 
endpoint. 6 healthy volunteers were endpoint. 6 healthy volunteers were 
included to serve as PET scan control. included to serve as PET scan control.   

 The four regions displaying significant The four regions displaying significant 
response were identified: dorsolateral response were identified: dorsolateral 
prefrontal cortex (DLPFC), anterior prefrontal cortex (DLPFC), anterior 
cingulate cortex (ACC), caudate nucleus, cingulate cortex (ACC), caudate nucleus, 
and posterior cerebellar cortex.  and posterior cerebellar cortex.    



A pilot PET study of DCEAS in A pilot PET study of DCEAS in 
depressed patients (2)depressed patients (2)  



A pilot PET study of DCEAS in A pilot PET study of DCEAS in 
depressed patients (3)depressed patients (3)  



What we are doing for DCEASWhat we are doing for DCEAS  

 We are currently applying both PET and We are currently applying both PET and 
fMRI to identify central neural network in fMRI to identify central neural network in 
response to DCEAS in 40 MDD patients in response to DCEAS in 40 MDD patients in 
a randomized controlled design. The a randomized controlled design. The 
project was supported by HK Research project was supported by HK Research 
Gant Council.Gant Council.  

 We are also investigating behavioral and We are also investigating behavioral and 
neurochemical effects of DCEAS in animal neurochemical effects of DCEAS in animal 
models of depression. models of depression.  



ConclusionsConclusions  

 DCEAS is effective in reducing DCEAS is effective in reducing 
OCD, depression, and insomnia OCD, depression, and insomnia 
symptoms.  symptoms.    

 DCEAS also could improve DCEAS also could improve 
neuroimagingneuroimaging--measured brain measured brain 
activity in depressed patients.activity in depressed patients.      
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