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and stabilizing effects. This method is particularly useful as a long-term treatment, in which up 45 
to two-thirds of patients respond. The vagus nerve stimulator is positioned on the left vagus 46 
nerve during a surgical procedure and is activated telemetrically by a wand connected to a 47 
handheld computerized device. The treating physician can perform various adjustments of the 48 
vagus nerve stimulator during in-office visits (e.g., by modifying stimulation intensity or 49 
stimulation frequency) to achieve maximum therapeutic effects with low side effects. Set-up of 50 
the device usually takes several months. Typical side effects include wound infection, temporary 51 
salivation, coughing, paralysis of the vocal cords, bradycardia, or even asystole. The patient can 52 
stop the VNS by placing a magnet over the generator. The current protocol describes delivery of 53 
the specific stimulation tool and methods for adjusting the tuning parameters to achieve the best 54 
remission rates in patients with TRD.  55 
 56 
INTRODUCTION:  57 
Major depressive disease (MDD) is a frequently recurring or chronic psychiatric disease with high 58 
prevalence1,2 and is characterized by alterations in affect and mood. Of utmost importance is the 59 
association of MDD with high rates of suicidality and mortality3-6. Pharmacological treatment 60 
strategies include monoamine neurotransmitter reuptake inhibition [e.g., treatment with 61 
selective serotonin reuptake inhibitors (SSRIs) and serotonin-norepinephrine reuptake inhibitors 62 
(SNRIs)], lithium augmentation, or atypical antipsychotic augmentation strategies7,8. In addition 63 
to pharmacological treatment, psychotherapeutic approaches and supplemental noninvasive 64 
strategies are used to treat MDD8-10. Alternative strategies such as light-based therapy, exercise, 65 
acupuncture, and yoga have also been successfully used in treatment of MDD8,9,11,12; although, 66 
these are not approved methods. However, up to 30-50% of all patients with MDD do not achieve 67 
remission with currently available treatment options13. This subtype of MDD is called therapy-68 
resistant depression (TRD)14-16. TRD is defined as the failure of two successive trials of 69 
antidepressant treatment administered at an appropriate dose and for a sufficient duration17-19.  70 
 71 
The high rate of TRD poses a challenge in the overall management of patients with MDD13; thus, 72 
innovative add-on therapies for TRD are urgently needed. Neurostimulation tools such as 73 
electroconvulsive therapy (ECT), transcranial direct current stimulation (tDCS), repetitive 74 
transcranial magnetic stimulation (rTMS), deep brain stimulation (DBS), magnetic seizure therapy 75 
(MST), cranial electrotherapy (CES), and vagus nerve stimulation (VNS) are clinically available and 76 
promising tools in the psychiatric armamentarium for patients with TRD20. VNS is particularly 77 
useful in TRD and exhibits antidepressant and mood stabilizing effects. During long-term 78 
treatment (> 12 months), up to two-thirds of patients have responded favorably21-23. The 79 
American Psychiatric Association recommends the use of VNS as a treatment option after four 80 
treatment failures22.  81 
 82 
In this study, we outline a protocol for clinicians, describing how to use and set up the VNS 83 
instrument for the continuous treatment of TRD. Additional notes on hardware components are 84 
included to help readers choose the product that best suits a patient’s needs. 85 
 86 
PROTOCOL:  87 



   

   
 

The following protocol provides a step-by-step manual for using VNS in the continuous treatment 88 
of TRD. The protocol is mainly based on the experiences and recommendations of the authors 89 
from different psychiatric centers in Germany. The protocol follows the guidelines of our 90 
institution’s human research ethics committee.  91 
 92 
1. Pre-Operative Examination 93 
 94 
Note: Before performing pre-operative steps, patients must be evaluated for solid compliance 95 
and willingness to attend regular (and likely irregular) control and tuning visitations after the 96 
implantation. In particular, aspects of compliance after implantation require careful 97 
consideration.  98 
 99 
1.1. Contraindications 100 
 101 
1.1.1. Before implantation, exclude contraindications for VNS therapy such as acute suicidality, 102 
substance addiction, and documented and difficult-to-treat non-compliance or non-adherence 103 
during previous psychiatric and/or somatic treatments.  104 
 105 
Note: Bipolar disorders and psychotic depressive symptoms are not contraindications for VNS 106 
therapy. 107 
 108 
1.2. Neurosurgical examination  109 
 110 
1.2.1. After positive psychiatric indication and evaluation, refer the probands to surgical 111 
evaluation to determine contraindications from a surgical perspective, then evaluate the 112 
eligibility for general anesthesia. 113 
 114 
2. Surgical Procedure 115 
 116 
2.1. Implantation 117 
 118 
2.1.1 Administer general endo-tracheal anesthesia to the patient using standard techniques. Use 119 
propofol (4-12 mg/kg/h iv) for general anesthesia. Add an analgesic drug (e.g., remifentanyl at 1 120 
µg/kg/min iv) and a muscle relaxant (e.g., rocuronium at 0.6 mg/kg iv). 121 
 122 
2.1.2. Position the patient supine on the operating table. Turn the head slightly to the right. 123 
Prepare the left side of the neck for supraclavicular lead implantation and an infraclavicular or 124 
axillar approach for the generator.  125 
 126 
2.1.2.1. Use a specific agent for skin preparation to avoid surgical side infection. Scrub the skin 127 
with an aqueous-based iodophor such as povidone-iodine (PVP-I).  128 
 129 
2.1.2.2. Perform an axillary incision by following a skin line. After hemostasis, bluntly dissect the 130 
subcutaneous fat to free the pectoralis major fascia and form a space for the generator. 131 



   

   
 

 132 
2.1.3. Make an oblique skin incision of 4 cm approximately halfway between the mastoid and 133 
clavicle, with the medial border of the sternocleidomastoid muscle at the center. Then, divide 134 
the platysma muscle and dissect the cervical fascia.  135 
 136 
2.1.4. Palpate the carotid artery to safely identify the correct neuro-vascular compartment. After 137 
opening the deep layer of the cervical fascia, carefully retract the carotid artery and internal 138 
jugular vein. The vagus nerve can be found between and below the vessels.  139 
 140 
Note: At this point, we usually continue the procedure with operating microscopes. 141 
 142 
2.1.5. Dissect the vagus nerve longitudinally for approximately 4-5 cm, carefully sparing all 143 
branches and avoiding damage to the vasa nervorum. 144 
 145 
2.1.5.1 Bring the lead in place from infra- to supra-clavicular using the tunneller device, enabling 146 
implantation. 147 
 148 
2.1.6. Carefully wrap the inferior anchor tether of the VNS lead around the caudal aspect of the 149 
vagus nerve, then fix both positive and negative contact electrodes at the nerve. Insert the 150 
connector pin into the generator infraclavicularly.  151 
 152 
2.1.7. After testing (see below), fix the lead with the tie-downs, facilitating a “spare loop”. This 153 
allows the patient to move the head without tethering the probe. Suture the generator to the 154 
pectoralis major muscle fascia. 155 
 156 
Note: It is important to place the electrodes inferior to the cardiac branches of the vagus nerve 157 
to avoid cardiac side effects. 158 
 159 
2.2. Intraoperative lead testing  160 
 161 
Note: It is necessary to first perform an intraoperative (lead) test, which should exclude the most 162 
common and serious side effects. Most notably, asystole can occur when the VNS is activated 163 
intraoperatively. 164 
 165 
2.2.1. In situ testing 166 
 167 
2.2.1.1. Connect the programming wand of the VNS while maintaining sterility intraoperatively 168 
in situ. Perform lead testing with a minimum of 10 seconds of stimulation of 0.5-1.0 mA and 25 169 
Hz. If no serious cardiac side effects occur, proceed to impedance testing. 170 
 171 
2.3. Intraoperative impedance testing interpretation  172 
 173 
2.3.1 Check the impedance during the in situ testing of the device. Check repeatedly. 174 
 175 



   

   
 

Note: High impedances (> 1,700-2,000 Ω) indicate poor contact between the helical electrodes 176 
and the nerve. During this phase, the anesthesiologist should be prepared for the occurrence of 177 
bradycardia or even asystole. Impedance is tested for a maximum of five seconds with an output 178 
current of 2.00-3.00 mA and should be under 100 Ω. 179 
 180 
2.4. Fixing the electrodes after implantation 181 
 182 
2.4.1 Use a tunneller to position the stimulator lead by passing it from the subcutaneous thoracic 183 
pocket into the cervical incision.  184 
 185 
2.4.2. Tunnel the wire, and finally, secure the loops around the nerve to reduce the probability 186 
of dislodging the electrode. 187 
 188 
2.5 Finishing the operative procedures  189 
 190 
2.5.1. Create a strain relief bend to provide slack during movements of the neck.  191 
 192 
2.5.2. Secure the electrode by tacking nonabsorbable sutures to silicone head holders at the deep 193 
cervical fascia and near the sternocleidomastoid muscle.  194 
 195 
2.5.3. Fix the battery to the lead electrode and anchor it with nonabsorbable sutures in the fascia. 196 
Close the incisions by standard techniques. 197 
 198 
3. Post-Surgical Treatment and Dosing  199 
 200 
3.1. Discharge 201 
 202 
3.1.1 Discharge the patient one day after surgery, following an X-ray to ensure regular positioning 203 
of the device.  204 
 205 
3.2. VNS dosing 206 
 207 
3.2.1 Commence regular VNS dosing 2 weeks after implantation using the recommended 208 
stimulation settings (1.5-3.0 mA; 500 µs pulse width; 20-30 Hz; 30 seconds on, 5 minutes off), 209 
which must be gradually reached with 0.25-0.5 mA increases per week.  210 
 211 
3.2.2. Start dosing (recommended) at 0.25-mA intervals as needed, and increase up to 2.00-3.00 212 
mA. Most patients (> 90%) will require dosing no higher than 2.00 mA. 213 
 214 
3.1 Dosing in cases of persisting depressive symptoms  215 
 216 
3.1.1. Set the on/off time to 30 seconds on/5 minutes off.  217 
 218 
3.1.2. End dosing when a response to VNS is achieved, after a maximum of 9-12 months. 219 



   

   
 

 220 
3.2 Dosing alternatives in cases of non-response or partial response 221 
 222 
3.2.1. In cases of non-response or partial response, as an alternative to increasing the output 223 
current (mA), change the signal frequency (Hz) tuning (typically by decreasing from 30 to 20 Hz) 224 
or reduce the off time to 3 minutes. 225 
 226 
3.3 Dosing in cases of side effects  227 
 228 
3.3.1. If side effects occur (mainly laryngopharyngeal dysfunction such as hoarseness, dyspnea, 229 
and coughing), which tend to be transitory and directly associated with stimulation of the inferior 230 
(recurrent) laryngeal nerve, reduce the maximum mA tuning (typically no lower than 0.75 mA) 231 
and/or change the on/off timing.  232 
 233 
Note: An additional overview of the protocol is provided in Table 2. 234 
 235 
REPRESENTATIVE RESULTS:  236 
The outcome measurements of VNS effectiveness usually include a decline in depressive 237 
symptoms, measured by observer-rated scales and/or self-rated assessment instruments [e.g., 238 
the Hamilton Depression Rating Scale, the Montgomery–Åsberg Depression Rating Scale, or the 239 
Beck Depression Inventory (BDI)]6. 240 
 241 
The first trial that systematically examined VNS in patients with major depressive episodes was 242 
conducted by Rush et al.24, who used VNS as an augmentation strategy with a 10-week 243 
combination VNS treatment alongside patients’ normal medication. The average baseline 28-244 
item Hamilton Depression Rating Scale score was 38.0. Forty percent of patients responded 245 
favorably, while 17% showed remission24. Sackheim et al.25 combined the initial study cohort with 246 
an additional 30 patients who were monitored for twelve weeks. The authors observed a 247 
response rate of 30% and a remission rate of 15%. Schlaepfer and colleagues examined the 248 
antidepressive effects of VNS in an open, uncontrolled European multicenter study. Response 249 
and remission rates were 37% and 17%, respectively26. Notably, in long-term follow-ups, an 250 
increase in both response and remission rates could be observed (Figure 1)23,27,28. In a sham-251 
controlled, multicenter study, no significant difference between active and sham groups was 252 
observed29. However, the authors only performed ten weeks of active or sham VNS. Again, 253 
follow-up observations with higher remission and response rates suggest that VNS treatment has 254 
a beneficial effect over time30,31. The TRD registry followed the clinical course and outcome for 255 
TRD patients treated with and without adjunctive VNS22. In the observational study of unipolar 256 
or bipolar depression, the outcomes of 500 patients with VNS and 300 with treatment as usual 257 
(TAU) patients were compared. The subjects were permitted to choose between VNS and TAU at 258 
the time of screening. Registry results indicated that the adjunctive VNS group had better clinical 259 
outcomes than the TAU group. The 5-year cumulative response rate (67.6% compared to 40.9%) 260 
and remission rate (43.3% compared to 25.7%) were significantly higher in the VNS + TAU group 261 
than in the TAU-only group (Figures 2 and 3)22. Moreover, the findings in the literature suggest 262 
decreased suicide attempts, reduced levels of suicidal ideation, and fewer hospitalizations due 263 



   

   
 

to depression in patients with VNS than in those with the same severity of disease but who are 264 
taking medications22,32. 265 
 266 
In the following, we present three clinical cases to highlight the potential benefits as well as 267 
possible difficulties of providing VNS therapy to patients with TRD. 268 
 269 
A 53-year-old woman with a 20-year history of TRD was referred to our office. Her treatment 270 
included ineffective trials of tricyclic antidepressants, serotonin reuptake inhibitors, serotonin-271 
norepinephrine reuptake inhibitors, and adjunctive treatments with antipsychotic agents and 272 
anxiolytics. She had also received a series of ECT. Although suicidality initially remitted, she 273 
remained depressed and required further ECT. ECT was continued, but her improved mood was 274 
unstable and did not result in a meaningful decrease in antidepressant medications. Her 275 
psychopathological characteristics included feelings of worthlessness, low self-esteem, and a 276 
daily lack of energy and motivation. The patient's long course of treatment-resistant major 277 
depressive episodes made her a candidate for VNS therapy. The patient underwent VNS therapy 278 
device implantation by a neurosurgeon during a 1.5-hour procedure. The VNS was checked for 279 
functionality upon insertion. Stimulation was reactivated during an office visit within several 280 
weeks. At that time, the patient additionally received sertraline (200 mg/d). During the first 281 
stimulation visit, the vagus nerve stimulator was adjusted to 1.00 mA, 25 Hz, and 30 seconds on/5 282 
minutes off. During the second office visit, the dosing was increased to 1.50 mA, and multiple 283 
0.25 mA increases were performed. The patient did not report any side effects. Within three 284 
months, the current had been titrated up to an output of 1.5 mA, with a standard signal frequency 285 
of 30 Hz, pulse width of 500 microseconds, and signal time of 30 seconds on/5 minutes off. 286 
However, at that time, the patient experienced only minor improvements in mood and quality of 287 
life. The BDI showed a slight reduction of depression. The current output was set at 2.25 mA, and 288 
during the following two weeks, an improvement was observed. We then added lithium at a 289 
dosage of 900 mg/day to her medications and decreased the VNS off time to 2 minutes. During 290 
the next three months, the patient described an improvement of her mood and energy levels. 291 
Her BDI sum score showed a remission (i.e., the patient no longer met the criteria for major 292 
depression). Fortunately, she did not experience adverse events or side effects. Her medication 293 
was reduced to sertraline (100 mg/d). Perhaps the most significant improvement since the device 294 
adjustment was the reduction in medication use. The patient is now maintained on 295 
antidepressant therapy with sertraline and lithium. The device settings have not been changed 296 
again. After successful adjustment of the vagus nerve stimulator, the patient now participates 297 
every six months for control visits.  298 
 299 
A 58-year-old chronically depressed patient was referred to our office. She had experienced 300 
ongoing depressive episodes since the age of 15, requiring several courses of ECT. With each 301 
relapse of severe depression, she presented in a characteristic way, namely with periods of 302 
emotional non-response, unresponsiveness, an expressionless face, and staring eyes. When 303 
depressed, she would not care for herself, resulting in poor oral intake and rapid weight loss. She 304 
also socially disengaged from people and refused to take medication. She received several 305 
sessions of emergency ECT and showed a good response. During the last ECT session, the patient 306 
again showed marked improvement. Her BDI score was 46 before ECT and 18 afterwards. 307 



   

   
 

However, she refused to undergo maintenance ECT. She reported experiencing severe headache 308 
and memory loss after ECT. The patient's long and excellent response to ECT in terms of 309 
antidepressant effects made her a candidate for VNS therapy22. The patient underwent VNS 310 
therapy device implantation. The VNS was checked for functionality when it was inserted. 311 
Stimulation was reactivated during an office visit later that month. At the time of VNS initiation, 312 
the patient received citalopram (30 mg/d) and mirtazapine (60 mg/d). During this visit, the vagus 313 
nerve stimulator was adjusted to 1.00 mA. Within five months, the current had been titrated up 314 
to an output of 2 mA, standard signal frequency of 25 Hz, pulse width of 250 microseconds, and 315 
signal time of 30 seconds on/5 minutes off. Six months after implantation of the VNS device, the 316 
patient was taking several antidepressants, including lithium and citalopram. The device was 317 
implanted 13 years ago. Since then, the patient’s depressive symptoms have remained stable. 318 
She has reported subjective well-being and no side effects of VNS. 319 
 320 
A 62-year-old man was referred to our office with a 40-year history of TRD. Due to the severity 321 
of the disease, he had been a patient in psychiatric hospitals and had made several severe suicide 322 
attempts. His depressive symptoms included melancholic mood, anhedonia, loss of appetite with 323 
consecutive weight loss, decreased energy, hopelessness, nihilistic delusion, and suicidal 324 
intentions. Somatic comorbidities consisted of controlled hypothyroidism and controlled 325 
epilepsy. The first seizure occurred after a closed head trauma when he was 49 years old. The 326 
patient had on average 3 seizures per year (tonic-clonic) between his 49th and 53th birthdays. 327 
Over the previous years, the patient had received treatments with different combinations of 2–328 
5 antidepressants (e.g., citalopram, paroxetine, fluvoxamine, imipramine, amitriptyline, and 329 
venlafaxine extended release) without complete remittance. Remittance also failed with 330 
antidepressant augmentation trials with lithium, aripiprazole, and olanzapine. He also had 19 331 
courses of ECT (bilateral and unilateral) during the period from 1980 to 2005. The ECT effect was 332 
mostly short-lasting, as no sustained or long-term benefit from ECT was observed. He then 333 
underwent implantation with a VNS device for TRD in 2010. Previously, his prescribed 334 
medications (i.e., duloxetine, quetiapine, lithium, and topiramate) were unchanged. The vagus 335 
nerve stimulator was checked for functionality at the time of insertion. Stimulation was 336 
reactivated during an office visit later that month. During that visit, the vagus nerve stimulator 337 
was adjusted to 1.75 mA. At the second in-office visit, dosing was increased to 2.00 mA. The 338 
patient reported no side effects. Within 14 weeks, the current had been titrated up to 2.5 mA 339 
with a standard signal frequency of 30 Hz, pulse width of 500 microseconds, and signal time of 340 
30 seconds on/5 minutes off. However, during an in-office visit, the patient reported an unusual 341 
globus sensation and hoarseness. Depressive symptoms markedly improved. The BDI score 342 
before implantation was 46, but only 15 at 14 weeks post-implantation. Because of the 343 
remarkable antidepressant effect of VNS in this patient, we only made minor changes to the VNS 344 
setup. Moreover, the patient did not have any seizures after implantation of the VNS device. 345 
During the following three visits, which occurred over 2 weeks, we adapted the output to 2 mA 346 
and signal frequency to 40 Hz and adopted an extraordinary off time of 8 minutes. With this 347 
setup, mild side effects occurred, but the antidepressant effect persisted. In accordance with the 348 
patient’s wishes, we did not change the device settings.  349 
 350 



   

   
 

These three patients, as well as our other patients receiving VNS, were prepared as required so 351 
that individual needs were addressed within the first six months after device implantation. After 352 
the first 6 months, follow-up appointments should be scheduled after 9, 12, and 24 months, or 353 
when an adjustment of dosing or device maintenance is necessary. The setup must be adapted 354 
to the patient’s psychopathology, compatibility, psychological examination, somatic status 355 
(including history of side effects), laboratory, ECG, and (if necessary) imaging results.  356 
 357 
FIGURE AND TABLE LEGENDS:  358 
 359 
Figure 1: Development of depression severity (p < 0.001) under VNS treatment compared to 360 
baseline (before VNS stimulation). The depression severity is coded as: 0 = no depression, 1 = 361 
mild depression, 2 = moderate depression, and 3 = severe depression. Treatment varied between 362 
3 and 200 months (mean 104.9 months). This figure has been modified from Muller et al. (2017)23 363 
with permission. The sample size was 18 (6 female, 12 male; mean age 54). Hamilton Depression 364 
Rating Scale raw scores were translated into an ordinal classification of depression severity. 365 
Differences in depression severity (pre- and post-treatment) were compared using a paired 366 
sample t-test. Pearson’s product-moment correlation coefficient was computed to assess the 367 
relationship between VNS stimulation parameters and depression severity. 368 
 369 
Figure 2: First-time response rate after 5 years based on the Montgomery-Åsberg Depression 370 
Rating Scale (MADRS). This figure has been modified with permission from Aaronson et al.22. A 371 
total of 765 patients (489 in the VNS group and 276 in the TAU group) was included in the efficacy 372 
analyses. 373 
 374 
Figure 3: First-time remission rate based on the MADRS (≤ 9). This figure has been modified with 375 
permission22. A total of 765 patients (489 in the VNS group and 276 in the TAU group) was 376 
included in the efficacy analyses. 377 
 378 
Table 1: Adverse events [n (%)] reported during the first and second years on VNS treatment. 379 
This table has been modified with permission from Berry et al.33. 380 
 381 
Table 2: Dosing recommendation for VNS. Normal-mode stimulation: stimulation 24 hours/day 382 
and 7 days/week. Dosing is optimized for therapeutic effect and/or tolerability. 383 
 384 
DISCUSSION:  385 
VNS is a neurostimulation tool for chronic depression and TRD in patients aged 18 years or older 386 
who do not respond to other antidepressant treatments. VNS has been approved for use in the 387 
European Union and the United States22. VNS has been shown to be effective as an adjunctive 388 
treatment in TRD22; moreover, it has antisuicidal effects and improves quality of life22.  389 
 390 
In this article, we present a protocol and additional information to help clinicians properly 391 
implement VNS in patients with TRD. The treating psychiatrist is responsible for the optimal 392 
dosing of the vagus nerve stimulator and for considering all aspects of the therapy, including the 393 
safety, tolerability, and efficacy of VNS in patients with TRD.  394 



   

   
 

 395 
VNS requires an implantable pulse generator, which is surgically inserted under the skin of the 396 
chest, as described in the protocol. The VNS therapy pulse generator for depression treatment is 397 
placed subcutaneously in the left chest wall. Standard wound care is recommended during the 398 
first week after the procedure34,35. The repeated stimulation of the vagus nerve sends impulses 399 
from the peripheral nervous system, where the electrode is placed to the brain. The negative 400 
electrode generates action potentials that travel afferently via sensory fibers, while efferently 401 
traveling action potentials are mostly blocked by the positive electrode. Unblocked action 402 
potentials can cause side effects. A distance of approximately eight millimeters between the 403 
negative and positive electrodes is recommended36. 404 
 405 
It is suggested not to use the right vagus nerve because of the risk of severe bradycardia and 406 
arrhythmias. In contrast, no such side effects have been reported when the left vagus nerve was 407 
used; however, several patients have had right-sided implants with good results. Surgical 408 
implantation is performed by means of minor surgery (mainly neurosurgical)37,38. The most 409 
frequent acute complications of vagus nerve stimulator implantation include temporary 410 
salivation, coughing, paralysis of the vocal cords, and lower facial weakness. Bradycardia occurs 411 
rarely, and asystole occurs very rarely. The risk for infection at the VNS site can be approximated 412 
to be between 1.1 and 3.9%36.  413 
 414 
Regarding psychiatric adverse effects, the rate of stimulation-induced switch to mania or 415 
hypomania in the VNS trials was low (i.e., < 0.01% at one year), and those symptoms diminished 416 
after modifying the stimulation parameters29. Side effects are generally fully reversible37,39. 417 
Adverse events reported during the first and second years on VNS therapy are summarized in 418 
Table 133. 419 
 420 
During surgery, the vagus nerve stimulator is regularly switched on to 0.5 mA to check whether 421 
the device is working properly and to avoid side effects such as asystole. After functionality has 422 
been verified, the device is switched off again. At least two weeks (depending on the potential 423 
side effects of tuning the VNS) after the device has been implanted, the vagus nerve stimulator 424 
is switched on again. Normal-mode stimulation is applied 24 hours per day.  425 
 426 
The stimulation amplitude is optimized with respect to the therapeutic effect and/or tolerability. 427 
The device is activated telemetrically by a wand connected to a handheld computerized device 428 
during psychiatric in-office visits. In general, the dose (i.e., the amplitude) is set to a level that the 429 
patient can tolerate (see Table 2). Adjustment of the treatment parameters, including output 430 
current, signal frequency, pulse width, signal on time, and signal off time, is non-invasively 431 
performed using the external interface. Importantly, the patient can stop the VNS stimulation by 432 
placing a magnet over the generator. After the magnet is removed, the generator restarts in 433 
normal-mode stimulation. The normal-mode output current can be increased to a therapeutic 434 
range as quickly as tolerable. More frequent visits (approximately 1 to 2 visits per week) at the 435 
beginning of the stimulation are recommended. Usually, stimulation is increased by 0.25 mA per 436 
visit. However, multiple 0.25 mA increases may be made at a single visit to reach the therapeutic 437 
range more quickly. Nevertheless, it is essential to ensure patient tolerance before making 438 



   

   
 

additional adjustments. The therapeutic range is usually between 1.0 and 2.0 mA. In some 439 
patients, it is necessary to use higher output currents to receive additional efficacy. The effect of 440 
VNS is based on distinct mechanisms and is related to the anatomy of the vagus nerve. 441 
 442 
The vagus nerve has anatomical connections, including those to the nucleus tractus solitaries, 443 
locus coeruleus, raphe nuclei, amygdala, hypothalamus, and orbitofrontal cortex40. VNS can 444 
increase the metabolic activity in the main serotonin- and noradrenalin-producing nuclei, 445 
resulting in augmented neurotransmitter concentrations in the CSF41,42. Thus, the mode of action 446 
of VNS works analogously to most antidepressants.  447 
 448 
Neuroimaging studies have shown that activity in the thalamus and cortex of depressed patients 449 
is changed by VNS therapy. Changed activity in the orbital and ventromedial prefrontal cortices 450 
has also been recorded43,44. Several imaging studies have suggested that VNS therapy is 451 
associated with decreased metabolic activity in the right hemisphere and increased metabolic 452 
activity in the left hemisphere, thus attenuating the hemispheric imbalance in depressive 453 
patients40,45-47. Vagal afferents express IL-1β receptors that convey inflammatory signals to the 454 
hypothalamus, leading to a release of hypophysis adreno-corticotrophin hormones. This pathway 455 
also stimulates glucocorticoid release by the adrenal glands via a decrease in peripheral 456 
inflammation processes. In the vaso-vagal-inflammatory reflex loop, vagal afferents activate 457 
vagal efferents, which release acetylcholine (ACh) at the distal end of the vagus nerve, inhibiting 458 
the release of pro-inflammatory cytokines such as TNFα48. In summary, the short- and medium-459 
term antidepressant effects of VNS may be related to the increased availability of serotonin and 460 
noradrenalin, similar to the mechanism of antidepressive medication49. Long-term VNS has 461 
different effects than short-term VNS. The long-term antidepressant effects of VNS may be 462 
related to mitigation of the interhemispheric imbalance associated with depression (i.e., right-463 
sided inhibition and left-sided activation)45. Moreover, VNS may reduce inflammation that 464 
contributes to depression50, though not all the mechanisms of action of VNS are completely 465 
understood yet. The effects are thought to be gradual and acting with latency; consequently, VNS 466 
is usually not indicated for the relief of acute depressive symptoms32.  467 
 468 
Up to 60% of patients with TRD show reduction in their depressive symptoms22,23,49,51,52. Long-469 
term follow-ups also indicate fewer suicide attempts and lower levels of suicidal ideations and 470 
thoughts. Also documented are fewer hospitalizations in patients treated with VNS in addition to 471 
pharmacotherapy compared to patients with the same level of depression symptom severity who 472 
were only taking medications22,29,53.  473 
 474 
Antidepressant and relapse prevention effects can even be observed after a long-term follow-up 475 
of 5 years22,23. Recently, in a large sample of patients with TRD, Aaronson and colleagues have 476 
shown significantly higher 5-year cumulative response rates and significantly higher remission 477 
rates in patients treated with VNS compared to patients who were only TAU22. The best-478 
responding group consisted of patients with a history of good responses to ECT before receiving 479 
VNS22. The number needed to treat (NNT) for VNS ranges from 4 to 10. Given the high level of 480 
treatment resistance in this population of patients, the NNT remains clinically significant32. 481 
 482 



   

   
 

Therefore, the long-term results of VNS are distinctly promising, suggesting that VNS might be 483 
particularly useful for patients with chronic depression for whom treatment resistance is a 484 
challenge20. Thus, after approximately 3 to 6 months of VNS therapy, treatment results can be 485 
expected.  486 
 487 
The common definition of TRD is treatment failure of at least two antidepressants17-19. However, 488 
most patients with TRD who are treated with VNS have undergone more than two treatment 489 
trials of antidepressant medication before device implantation22. For example, in the longitudinal 490 
study by Aaranson et al. (2017)22, patients who were treated with VNS failed an average of 8 491 
treatments. The findings suggest that VNS might also be particularly useful in much heavier states 492 
of TRD. Antidepressive VNS therapy is mostly based on modifications to the output current and 493 
signal frequency. Changing the settings of on/off time parameters usually leads to a reduction in 494 
side effects.  495 
 496 
Similar to TRD, VNS has been evaluated for its possible use for other psychiatric diseases, such as 497 
bipolar major depressive disorder, Alzheimer’s disease, schizophrenia, obsessive compulsive 498 
disorder, panic disorder, post-traumatic stress disorder, treatment-resistant rapid-cycling bipolar 499 
disorder, fibromyalgia, and Prader-Willi syndrome54. The efficacy of VNS for affective disorders 500 
has been clearly demonstrated20,22,23,54; however, for other psychiatric conditions, there have not 501 
yet been reports of either no effect or only preliminary data on efficacy54. Thus, no final 502 
conclusion about the efficacy of VNS in these psychiatric indications can be made currently. 503 
However, there may be potential for future therapeutic approaches54. Moreover, VNS is not only 504 
in the psychiatric armamentarium, as it is a common treatment method for treatment-refractory 505 
epilepsy55. In epilepsy patients, the stimulation parameters of the vagus nerve stimulator are 506 
similar to the settings in patients with TRD.  507 
 508 
Initially, mood improvement in epilepsy patients with VNS led to the conclusion that VNS might 509 
also be useful in affective disorders32. VNS has also been assessed for the treatment of tinnitus56, 510 
inflammatory bowel diseases57, heart failure58, rheumatoid arthritis59, and many other 511 
conditions. Although preliminary data are promising, future evaluations are necessary for 512 
understanding the possible mechanisms and therapeutic potential in various clinical conditions 513 
and diseases. 514 
 515 
Nevertheless, approximately one-third of patients with TRD do not adequately respond to VNS23. 516 
Moreover, the abovementioned side effects of VNS can limit its therapeutic action32. However, 517 
in cases of insufficient response or intolerable side effects, clinicians can modify the setup of the 518 
vagus nerve stimulator. Fine-tuning of the vagus nerve stimulator offers various possibilities for 519 
generating desirable responses to different medical conditions. Future perspectives to improve 520 
VNS efficacy and reduce side effects, such as including increasing the battery life, shortening the 521 
response time, transcutaneous stimulation, and identification of prognostic factors for valuable 522 
responses, should be further investigated. 523 
 524 
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Adverse event, n (%) Year 1 (N = 700) Year 2 (N = 344)

Voice alteration 485 (69.29) 179 (52.03)

Dyspnea 211 (30.14) 71 (20.64)

Pain 199 (28.43) 41 (11.92)

Increased cough 185 (26.43) 47 (13.66)

Incision pain 181 (25.86) 15 (4.36)

Paresthesia 159 (22.71) 39 (11.34)

Headache 153 (21.86) 29 (8.43)
Neck pain 139 (19.86) 55 (15.99)
Pharyngitis 122 (17.43) 25 (7.27)
Depression 121 (17.29) 46 (13.37)

Dysphagia 115 (16.43) 32 (9.30)

Incision-site reaction 113 (16.14) 15 (4.36)

Nausea 107 (15.29) 12 (3.49)

Device-site pain 98 (14.00) 11 (3.20)

Hypertonia 92 (13.14) 31 (9.01)

Device-site reaction 82 (11.71) 27 (7.85)

Insomnia 75 (10.71) 22 (6.40)
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Table 2)

Parameter Units Range Target Range

Output Current Milliampere (mA) 0 – 3.50 1.0 – 2.0

Signal Frequency Hertz (Hz) 1 – 30 20

Pulse Width Microseconds (µs) 130 – 1000 250

Signal On-Time Seconds (s) 7 – 60 30

Signal Off-Time Minutes (min) 0.2 – 180 5
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Maximum 

Therapeutic Dosing
note

2.5
Stepwise  increase after first dosing test (lead-test), 0.25 

every two weeks (if tolerated)

20-30
Modulation range 20-30 Hz (for antidepressive mode of 

action)

500

60 Decrease when side-effects occur

180 Increase when side-effects occur



Name of Material/ Equipment Company

VNS Therapy AspireSR Model 106 Generator LivaNova Inc.

VNS Therapy Programming Wand Model 2000 LivaNova Inc.

VNS Therapy Demipulse Model 103 Generator LivaNova Inc.

Cyberonics Tunneler Model 402 LivaNova Inc.

VNS Therapy Model 502 Accessory Pack LivaNova Inc.

VNS Therapy Model 302 Lead LivaNova Inc.

Propofol Merck

Remifentanyl Merck

Rocoronium bromide Merck
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Catalog Number Comments/Description

Primary DI Number: 05425025750061 Implantable Pulse Generator

Primary DI Number: 05425025750177 Programming Wand

Primary DI Number: 05425025750030 Implantable Pulse Generator

Primary DI Number: 05425025750238 Tunneler

Primary DI Number: 05425025750245 VNS Therapy Accessory Pack 

Primary DI Number: 05425025750108 Implantable Bipolar Lead

CAS Number: 2078-54-8 [(CH3)2CH]2C6H3OH

CAS Number: 132539-07-2 C20H28N2O5 · HCl

CAS Number: 119302-91-9 C32H53BrN2O4
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at: http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version, sound
recording, art reproduction, abridgment, condensation, or any
other form in which the Materials may be recast, transformed,
or adapted; “Institution” means the institution, listed on the
last page of this Agreement, by which the Author was
employed at the time of the creation of the Materials; “JoVE”
means MyJove Corporation, a Massachusetts corporation and
the publisher of The Journal of Visualized Experiments;
“Materials” means the Article and / or the Video; “Parties” 
means the Author and JoVE; “Video” means any video(s) made
by the Author, alone or in conjunction with any other parties,
or by JoVE or its affiliates or agents, individually or in
collaboration with the Author or any other parties,
incorporating all or any portion of the Article, and in which the
Author may or may not appear.

2. Background.  The Author, who is the author of the Article,
in order to ensure the dissemination and protection of the
Article, desires to have the JoVE publish the Article and create
and transmit videos based on the Article.  In furtherance of
such goals, the Parties desire to memorialize in this Agreement
the respective rights of each Party in and to the Article and the
Video.

3. Grant of Rights in Article.  In consideration of JoVE agreeing
to publish the Article, the Author hereby grants to JoVE,
subject to Sections 4 and 7 below, the exclusive, royalty-free,
perpetual (for the full term of copyright in the Article,
including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Article in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Article into other languages, create adaptations, summaries or
extracts of the Article or other Derivative Works (including,
without limitation, the Video) or Collective Works based on all
or any portion of the Article and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works and
(c) to license others to do any or all of the above.  The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically necessary
to exercise the rights in other media and formats.  If the “Open
Access” box has been checked in Item 1 above, JoVE and the
Author hereby grant to the public all such rights in the Article
as provided in, but subject to all limitations and requirements
set forth in, the CRC License.

1 
612542.6 

Methological features of vagus nerve stimulation in patients with treatment-resistant depression

Sebastian Moeller, Caroline Lücke, Bettina H. Bewernick, Merve Aydin, Alexandra 
Philomena Lam, Teja W. Grömer, Alexandra Philipsen and Helge H.O. Müller

Author License Agreement (ALA) Click here to download Author License Agreement (ALA)
Author_License_Agreement_JoVE.pdf

http://www.jove.com/author
http://www.editorialmanager.com/jove/download.aspx?id=859487&guid=889a08cc-c689-4756-b616-5b351e3be77b&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=859487&guid=889a08cc-c689-4756-b616-5b351e3be77b&scheme=1


ARTICLE AND VIDEO LICENSE AGREEMENT 

4. Retention of Rights in Article.  Notwithstanding the
exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in each
case provided that a link to the Article on the JoVE website is
provided and notice of JoVE’s copyright in the Article is
included.  All non-copyright intellectual property rights in and
to the Article, such as patent rights, shall remain with the
Author.

5. Grant of Rights in Video – Standard Access.  This Section 5
applies if the “Standard Access” box has been checked in Item
1 above or if no box has been checked in Item 1 above.  In
consideration of JoVE agreeing to produce, display or
otherwise assist with the Video, the Author hereby
acknowledges and agrees that, Subject to Section 7 below,
JoVE is and shall be the sole and exclusive owner of all rights of
any nature, including, without limitation, all copyrights, in and
to the Video.  To the extent that, by law, the Author is
deemed, now or at any time in the future, to have any rights
of any nature in or to the Video, the Author hereby disclaims
all such rights and transfers all such rights to JoVE. 

6. Grant of Rights in Video – Open Access.  This Section 6
applies only if the “Open Access” box has been checked in
Item 1 above.  In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author hereby
grants to JoVE, subject to Section 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Video in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Video into other languages, create adaptations, summaries or
extracts of the Video or other Derivative Works or Collective
Works based on all or any portion of the Video and exercise all
of the rights set forth in (a) above in such translations,
adaptations, summaries, extracts, Derivative Works or
Collective Works and (c) to license others to do any or all of
the above.  The foregoing rights may be exercised in all media
and formats, whether now known or hereafter devised, and
include the right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and 
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees.  If the Author is a United States
government employee and the Article was prepared in the
course of his or her duties as a United States government
employee, as indicated in Item 2 above, and any of the
licenses or grants granted by the Author hereunder exceed the
scope of the 17 U.S.C. 403, then the rights granted hereunder
shall be limited to the maximum rights permitted under such

statute.  In such case, all provisions contained herein that are 
not in conflict with such statute shall remain in full force and 
effect, and all provisions contained herein that do so conflict 
shall be deemed to be amended so as to provide to JoVE the 
maximum rights permissible within such statute. 

8. Likeness, Privacy, Personality.  The Author hereby grants
JoVE the right to use the Author’s name, voice, likeness,
picture, photograph, image, biography and performance in any
way, commercial or otherwise, in connection with the
Materials and the sale, promotion and distribution thereof.
The Author hereby waives any and all rights he or she may
have, relating to his or her appearance in the Video or
otherwise relating to the Materials, under all applicable
privacy, likeness, personality or similar laws.

9. Author Warranties.  The Author represents and warrants
that the Article is original, that it has not been published, that
the copyright interest is owned by the Author (or, if more than
one author is listed at the beginning of this Agreement, by
such authors collectively) and has not been assigned, licensed,
or otherwise transferred to any other party. The Author
represents and warrants that the author(s) listed at the top of
this Agreement are the only authors of the Materials.  If more
than one author is listed at the top of this Agreement and if
any such author has not entered into a separate Article and
Video License Agreement with JoVE relating to the Materials,
the Author represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them had
been a party hereto as an Author. The Author warrants that
the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate, infringe
and/or misappropriate the patent, trademark, intellectual
property or other rights of any third party.  The Author
represents and warrants that it has and will continue to
comply with all government, institutional and other
regulations, including, without limitation all institutional,
laboratory, hospital, ethical, human and animal treatment,
privacy, and all other rules, regulations, laws, procedures or
guidelines, applicable to the Materials, and that all research
involving human and animal subjects has been approved by
the Author's relevant institutional review board.

10. JoVE Discretion.  If the Author requests the assistance of
JoVE in producing the Video in the Author’s facility, the Author
shall ensure that the presence of JoVE employees, agents or
independent contractors is in accordance with the relevant
regulations of the Author's institution.  If more than one
author is listed at the beginning of this Agreement, JoVE may, 
in its sole discretion, elect not take any action with respect to
the Article until such time as it has received complete,
executed Article and Video License Agreements from each
such author.  JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to accept
or decline any work submitted to JoVE.  JoVE and its
employees, agents and independent contractors shall have
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full, unfettered access to the facilities of the Author or of the 
Author’s institution as necessary to make the Video, whether 
actually published or not.  JoVE has sole discretion as to the 
method of making and publishing the Materials, including, 
without limitation, to all decisions regarding editing, lighting, 
filming, timing of publication, if any, length, quality, content 
and the like. 
 
11.  Indemnification.  The Author agrees to indemnify JoVE 
and/or its successors and assigns from and against any and all 
claims, costs, and expenses, including attorney’s fees, arising 
out of any breach of any warranty or other representations 
contained herein.  The Author further agrees to indemnify and 
hold harmless JoVE from and against any and all claims, costs, 
and expenses, including attorney’s fees, resulting from the 
breach by the Author of any representation or warranty 
contained herein or from allegations or instances of violation 
of intellectual property rights, damage to the Author’s or the 
Author’s institution’s facilities, fraud, libel, defamation, 
research, equipment, experiments, property damage, personal 
injury, violations of institutional, laboratory, hospital, ethical, 
human and animal treatment, privacy or other rules, 
regulations, laws, procedures or guidelines, liabilities and 
other losses or damages related in any way to the submission 
of work to JoVE, making of videos by JoVE, or publication in 
JoVE or elsewhere by JoVE.  The Author shall be responsible 
for, and shall hold JoVE harmless from, damages caused by 
lack of sterilization, lack of cleanliness or by contamination 
due to the making of a video by JoVE its employees, agents or 
independent contractors.  All sterilization, cleanliness or 
decontamination procedures shall be solely the responsibility 
of the Author and shall be undertaken at the Author’s 

expense.  All indemnifications provided herein shall include 
JoVE’s attorney’s fees and costs related to said losses or 
damages.  Such indemnification and holding harmless shall 
include such losses or damages incurred by, or in connection 
with, acts or omissions of JoVE, its employees, agents or 
independent contractors. 
 
12.  Fees.  To cover the cost incurred for publication, JoVE 
must receive payment before production and publication the 
Materials. Payment is due in 21 days of invoice. Should the 
Materials not be published due to an editorial or production 
decision, these funds will be returned to the Author. 
Withdrawal by the Author of any submitted Materials after 
final peer review approval will result in a US$1,200 fee to 
cover pre-production expenses incurred by JoVE.  If payment is 
not received by the completion of filming, production and 
publication of the Materials will be suspended until payment is 
received. 
 
13.  Transfer, Governing Law.  This Agreement may be 
assigned by JoVE and shall inure to the benefits of any of 
JoVE’s successors and assignees.  This Agreement shall be 
governed and construed by the internal laws of the 
Commonwealth of Massachusetts without giving effect to any 
conflict of law provision thereunder.  This Agreement may be 
executed in counterparts, each of which shall be deemed an 
original, but all of which together shall be deemed to me one 
and the same agreement.  A signed copy of this Agreement 
delivered by facsimile, e-mail or other means of electronic 
transmission shall be deemed to have the same legal effect as 
delivery of an original signed copy of this Agreement.   

 
A signed copy of this document must be sent with all new submissions. Only one Agreement required per submission. 
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Department:   
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Please submit a signed and dated copy of this license by one of the following three methods: 
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3) Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02139 

 
For questions, please email submissions@jove.com or call +1.617.945.9051 

3 
612542.6  

Sebastian Moeller

Department of Psychiatry and Psychotherapy

Carl von Ossietzky University Oldenburg

Methodological features of vagus nerve stimulation in patients with treatment-resistant depression

05th April, 2018

Moeller
Stempel



Sebastian Moeller, M.D 

Medical Campus, University of Oldenburg 

School of Medicine and Health Sciences 

Psychiatry and Psychotherapy – University Hospital  

Karl-Jaspers-Klinik  

Hermann-Ehlers-Straße 7 

D-26160 Bad Zwischenahn 

Germany 

Phone:  +49 441 96159144 

Fax:  +49 441 9615 1599 

E-mail: sebastian.moeller@uni-oldenburg.de 

 

          June 29, 2018 

 

Submission of our revised manuscript:  

“Vagus nerve stimulation as adjunctive neurostimulation tool in treatment-resistant 

depression  - methodological features and practical advices” (Manuscript ID: 

JoVE58264R2) 

 

Dear Alisha DSouza, Ph.D., 

 

     Please find enclosed our revised manuscript, " Vagus nerve stimulation as adjunctive 

neurostimulation tool in treatment-resistant depression  - methodological features and 

practical advices.”  

The authors are Caroline Lücke, Christian Heinen, Bettina H. Bewernick, Merve Aydin, 

Alexandra Philomena Lam, Teja W. Grömer, Alexandra Philipsen, Helge H.O. Müller, and 

Sebastian Moeller. 

We appreciate your e-mail from June 15, 2018 and the comments of the editors.  

We incorporated the suggestions of the editors in our revised manuscript. All changes were 

tracked using the Microsoft Word ‘Track Changes’ feature.  

Rebuttal Letter Click here to download Rebuttal Letter
response_letter_R2_final.docx
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The aim of the manuscript is to familiarize the reader of the manuscript or the viewer of the 

video with the management and adjustment of the vagus nerve stimulator for efficient 

treatment in patients with therapy-resistant depression. Another important aspect of the 

manuscript is to present clinical cases and clinical data which show the efficiency of the 

therapy but also side effects which the treating physician needs to be aware of. We also 

present parts of the surgery that the viewer or reader can understand what kind of effort has 

to be made to treat depressive patients with the VNS device. It is beyond the scope of this 

manuscript to present the details of the surgery to implant the device. Thus, the surgical 

procedure cannot be part of the video.  

Still, we were able to ask an experienced neurosurgeon (Christian Heinen) to answer the 

raised questions regarding details of the operation. He is now a co-author of the manuscript. 

We believe that the comments significantly improved the manuscript and hope that the article 

is now acceptable for publication in JoVE.  

Below, please find our responses to the editors. 

 

Thank you for your consideration. 
 

 

Sincerely, 

 

Dr. Sebastian Moeller (on behalf of the authors) 

  



Revision of Manuscript JoVE58264R2 

Editorial comments: 

 

Please edit the title to focus on the highlight portions of the protocol. 

 

Response: 

We edited the title of the manuscript to focus on the highlight portions of the protocol. 

 

We have re-written your steps using imperative voice, and have unhighlighted non-filmable 

steps. Please verify and approve. 

 

Response: 

We verify and approve the changes which were made by the editors. 

 

Please provide anesthetic used, dosage, and also mention any additional drugs. Please add 

them to the table of materials. 

 

Response: 

We now provide the anesthetic including the dosage and also mention additional drugs. The 

drugs were also added to the table of materials. 

 

Prepare how? Please mention how sterilization is performed. 

 

Response: 

In the revised version of the manuscript we describe in detail how the patient has to be 

prepared for the operation. We now also present how the sterilization is performed. 

 

Mention surgical tools, and depth of the incision. 

 

Response: 

We now mention surgical tools and the depth of the incision. 

 



 

Mention surgical tools used. Please add them to the table of materials. 

 

Response: 

We now mention the surgical tools and also added them to the table of materials. 

 

Where are they positioned. Please add them to the table of materials. 

 

Response: 

We now describe in detail where the self-retractors are positioned. We also added them to 

the table of materials. 

 

Of the VNS stimulator? 

 

Response: 

We added the former missing information within our revised version of the manuscript. 

 

Where are they placed exactly? 

 

Response: 

We now describe in detail where the electrodes are exactly placed. 

 

How is the testing performed? What stimulation frequency, voltage and duration is applied?  

 

Response: 

We thank the editor for this important question. We added the missing information within 

the revised version of our manuscript. 

 

How is the testing performed? Please mention all instruments used and list them in the table 

of materials. 

 

Response: Testings are performed via a hand-held based digital interface between the 



implanted VNS and the programming wand. The relevant tuning parameters (mA, Hz, on/off 

time) for antidepressiive therapy are all metioned within the manuscript and especially in 

the filmed parts of this manuscript. 

We now describe in detail how testing is performed and also mention all instruments. 

 

Mention specifications, also please add it to the table of materials. 

 

Response: 

We now mention specifications and added them to the table of materials. 

 

Which loops? Are these provided with the tunnelizer? If not, please mention the suture type 

used (also add to the materials table). 

 

Response: 

We also added information about the loops and the tunnelizer within the revised version of 

our manuscript. 

 

Needs additional details for clarification. Please add instructions for all actions to be 

performed. 

 

Response: 

We added details to clarify the procedure and also added instructions for all actions to be 

performed. 

 

Please add additional steps to describe the wound closure. 

 

Response: 

In the revised version of our manuscript we added additional steps to describe the wound 

closure. 

 

Dosage? 

 



Response: 

In the revised version of our manuscript we provide the dosage of lithium. 

 

This section overlaps significantly with previous publications, please rewrite using original 

text. 

 

Response: 

We again thank the editor for the constructive criticism. We revised the section. We now use 

original language throughout the manuscript. 

 

Please report the error bars, and also define them. Please mention the statistical test used, 

and report the sample sizes. 

 

Response: 

We now provide the former missing information. 

 

How many patients? 

 

Response: 

We included this information within the revised version of our manuscript. 

 

How many patients? 

 

Response: 

We included this information within the revised version of our manuscript. 

 

Define the format of the results. Are these mean (SD)? 

 

Response: 

We now define the format of the results. 

 

It seemed like it was implanted in the neck from the protocol. Please check. 



 

Response: 

The electrodes are placed in the neck, the pulse generator is placed under the skin of the 

chest. 

 

Please remove the commercial reference. You can add it to the table of materials. 

 

Response: 

We removed the commercial reference. 

 

This section overlaps significantly with previous publications, please rewrite using original 

text. 

 

Response: 

We again thank the editor for the constructive criticism. We revised the section. We now use 

original language throughout the manuscript. 

 

This section overlaps significantly with previous publications, please rewrite using original 

text. 

 

Response: 

We again thank the editor for the constructive criticism. We revised the section. We now use 

original language throughout the manuscript. 

 



 

 

  

 

 

  

 

Thank you for your order! 

Dear Dr. Sebastian Möller, 

Thank you for placing your order through Copyright Clearance 
Center’s RightsLink® service. 

 
Order Summary  

Licensee: Dr. Sebastian Möller 
Order Date: May 31, 2018 
Order Number: 4359400096108 
Publication: Journal of Clinical Neuroscience 

Title: 
Efficacy and long-term tuning parameters of 
vagus nerve stimulation in long-term treated 
depressive patients 

Type of Use: reuse in a journal/magazine 
Order Total: 0.00 EUR 

View or print complete details of your order and the publisher's 
terms and conditions. 

 
 
Sincerely,  
 
Copyright Clearance Center 
 

Tel: +1-855-239-3415 / +1-978-
646-2777 
customercare@copyright.com 
https://myaccount.copyright.com 

  

   
 

 

  
 

 

ELSEVIER LICENSE 

TERMS AND CONDITIONS 

Jun 11, 2018 

Permission for figure 1 Click here to download Supplemental File (Figures,
Permissions, etc.) Permission for figure 1.docx

https://s100.copyright.com/order/61533401-6bce-46fc-987a-0290c93b585d
mailto:customercare@copyright.com
https://myaccount.copyright.com/
http://www.copyright.com/
http://www.editorialmanager.com/jove/download.aspx?id=859488&guid=ccbcd0f3-965d-466d-a244-6e23e835d5ab&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=859488&guid=ccbcd0f3-965d-466d-a244-6e23e835d5ab&scheme=1


 

 
 

This Agreement between Dr. Sebastian Möller ("You") and Elsevier 

("Elsevier") consists of your license details and the terms and conditions 

provided by Elsevier and Copyright Clearance Center. 

License Number 4359400096108 

License date May 31, 2018 

Licensed Content Publisher Elsevier 

Licensed Content Publication Journal of Clinical Neuroscience 

Licensed Content Title 

Efficacy and long-term tuning 

parameters of vagus nerve stimulation in 

long-term treated depressive patients 

Licensed Content Author 

Helge H.O. Müller,Caroline 

Lücke,Sebastian Moeller,Alexandra 

Philipsen,Wolfgang Sperling 

Licensed Content Date Oct 1, 2017 

Licensed Content Volume 44 

Licensed Content Issue n/a 

Licensed Content Pages 2 

Start Page 340 

End Page 341 

Type of Use reuse in a journal/magazine 

Requestor type author of new work 

Intended publisher of new 

work 
Other 

Portion figures/tables/illustrations 

Number of 

figures/tables/illustrations 
1 

Format electronic 

Are you the author of this 

Elsevier article? 
Yes 

Will you be translating? No 

Original figure numbers Figure 1 

Title of the article 

Methodological features of vagus nerve 

stimulation in patients with treatment-

resistant depression 

Publication new article is in JoVE 

Publisher of the new article Other 

Author of new article 

Sebastian Moeller, Caroline Lücke, 

Bettina H. Bewernick, Merve Aydin, 

Alexandra Philomena Lam, Teja W. 

Grömer, Alexandra Philipsen and Helge 

H.O. Müller 

Expected publication date Sep 2018 

Estimated size of new article 15 



(number of pages) 

Requestor Location 

Dr. Sebastian Möller 

Universität Oldenburg 

Universitätsklinik für Psychiatrie 

Hermann-Ehlers-Str. 7 

Bad Zwischenahn, 26160 

Germany 

Attn: Dr. Sebastian Möller 

 

Publisher Tax ID GB 494 6272 12 

Total 0.00 EUR 
  

Terms and Conditions 
  

INTRODUCTION 

1. The publisher for this copyrighted material is Elsevier.  By clicking 

"accept" in connection with completing this licensing transaction, you 

agree that the following terms and conditions apply to this transaction 

(along with the Billing and Payment terms and conditions established by 

Copyright Clearance Center, Inc. ("CCC"), at the time that you opened 

your Rightslink account and that are available at any time at 

http://myaccount.copyright.com).  

GENERAL TERMS 

2. Elsevier hereby grants you permission to reproduce the 

aforementioned material subject to the terms and conditions indicated. 

3. Acknowledgement: If any part of the material to be used (for example, 

figures) has appeared in our publication with credit or acknowledgement 

to another source, permission must also be sought from that source.  If 

such permission is not obtained then that material may not be included in 

your publication/copies. Suitable acknowledgement to the source must 

be made, either as a footnote or in a reference list at the end of your 

publication, as follows: 

"Reprinted from Publication title, Vol /edition number, Author(s), Title 

of article / title of chapter, Pages No., Copyright (Year), with permission 

from Elsevier [OR APPLICABLE SOCIETY COPYRIGHT OWNER]." 

Also Lancet special credit - "Reprinted from The Lancet, Vol. number, 

Author(s), Title of article, Pages No., Copyright (Year), with permission 

from Elsevier." 

4. Reproduction of this material is confined to the purpose and/or media 

for which permission is hereby given. 

5. Altering/Modifying Material: Not Permitted. However figures and 

illustrations may be altered/adapted minimally to serve your work. Any 

other abbreviations, additions, deletions and/or any other alterations shall 

be made only with prior written authorization of Elsevier Ltd. (Please 

contact Elsevier at permissions@elsevier.com). No modifications can be 

  

http://myaccount.copyright.com/
mailto:permissions@elsevier.com


made to any Lancet figures/tables and they must be reproduced in full.  

6. If the permission fee for the requested use of our material is waived in 

this instance, please be advised that your future requests for Elsevier 

materials may attract a fee. 

7. Reservation of Rights: Publisher reserves all rights not specifically 

granted in the combination of (i) the license details provided by you and 

accepted in the course of this licensing transaction, (ii) these terms and 

conditions and (iii) CCC's Billing and Payment terms and conditions. 

8. License Contingent Upon Payment: While you may exercise the rights 

licensed immediately upon issuance of the license at the end of the 

licensing process for the transaction, provided that you have disclosed 

complete and accurate details of your proposed use, no license is finally 

effective unless and until full payment is received from you (either by 

publisher or by CCC) as provided in CCC's Billing and Payment terms 

and conditions.  If full payment is not received on a timely basis, then 

any license preliminarily granted shall be deemed automatically revoked 

and shall be void as if never granted.  Further, in the event that you 

breach any of these terms and conditions or any of CCC's Billing and 

Payment terms and conditions, the license is automatically revoked and 

shall be void as if never granted.  Use of materials as described in a 

revoked license, as well as any use of the materials beyond the scope of 

an unrevoked license, may constitute copyright infringement and 

publisher reserves the right to take any and all action to protect its 

copyright in the materials. 

9. Warranties: Publisher makes no representations or warranties with 

respect to the licensed material. 

10. Indemnity: You hereby indemnify and agree to hold harmless 

publisher and CCC, and their respective officers, directors, employees 

and agents, from and against any and all claims arising out of your use of 

the licensed material other than as specifically authorized pursuant to 

this license. 

11. No Transfer of License: This license is personal to you and may not 

be sublicensed, assigned, or transferred by you to any other person 

without publisher's written permission. 

12. No Amendment Except in Writing: This license may not be amended 

except in a writing signed by both parties (or, in the case of publisher, by 

CCC on publisher's behalf). 

13. Objection to Contrary Terms: Publisher hereby objects to any terms 

contained in any purchase order, acknowledgment, check endorsement 

or other writing prepared by you, which terms are inconsistent with these 

terms and conditions or CCC's Billing and Payment terms and 

conditions.  These terms and conditions, together with CCC's Billing and 

Payment terms and conditions (which are incorporated herein), comprise 



the entire agreement between you and publisher (and CCC) concerning 

this licensing transaction.  In the event of any conflict between your 

obligations established by these terms and conditions and those 

established by CCC's Billing and Payment terms and conditions, these 

terms and conditions shall control. 

14. Revocation: Elsevier or Copyright Clearance Center may deny the 

permissions described in this License at their sole discretion, for any 

reason or no reason, with a full refund payable to you.  Notice of such 

denial will be made using the contact information provided by 

you.  Failure to receive such notice will not alter or invalidate the 

denial.  In no event will Elsevier or Copyright Clearance Center be 

responsible or liable for any costs, expenses or damage incurred by you 

as a result of a denial of your permission request, other than a refund of 

the amount(s) paid by you to Elsevier and/or Copyright Clearance Center 

for denied permissions. 

LIMITED LICENSE 

The following terms and conditions apply only to specific license types: 

15. Translation: This permission is granted for non-exclusive world 

English rights only unless your license was granted for translation 

rights. If you licensed translation rights you may only translate this 

content into the languages you requested. A professional translator must 

perform all translations and reproduce the content word for word 

preserving the integrity of the article. 

16. Posting licensed content on any Website: The following terms and 

conditions apply as follows: Licensing material from an Elsevier journal: 

All content posted to the web site must maintain the copyright 

information line on the bottom of each image; A hyper-text must be 

included to the Homepage of the journal from which you are licensing at 

http://www.sciencedirect.com/science/journal/xxxxx or the Elsevier 

homepage for books at http://www.elsevier.com; Central Storage: This 

license does not include permission for a scanned version of the material 

to be stored in a central repository such as that provided by 

Heron/XanEdu. 

Licensing material from an Elsevier book: A hyper-text link must be 

included to the Elsevier homepage at http://www.elsevier.com . All 

content posted to the web site must maintain the copyright information 

line on the bottom of each image. 

 

Posting licensed content on Electronic reserve: In addition to the 

above the following clauses are applicable: The web site must be 

password-protected and made available only to bona fide students 

registered on a relevant course. This permission is granted for 1 year 

only. You may obtain a new license for future website posting.  

http://www.sciencedirect.com/science/journal/xxxxx
http://www.elsevier.com/
http://www.elsevier.com/


17. For journal authors: the following clauses are applicable in 

addition to the above: 

Preprints: 

A preprint is an author's own write-up of research results and analysis, it 

has not been peer-reviewed, nor has it had any other value added to it by 

a publisher (such as formatting, copyright, technical enhancement etc.). 

Authors can share their preprints anywhere at any time. Preprints should 

not be added to or enhanced in any way in order to appear more like, or 

to substitute for, the final versions of articles however authors can update 

their preprints on arXiv or RePEc with their Accepted Author 

Manuscript (see below). 

If accepted for publication, we encourage authors to link from the 

preprint to their formal publication via its DOI. Millions of researchers 

have access to the formal publications on ScienceDirect, and so links 

will help users to find, access, cite and use the best available version. 

Please note that Cell Press, The Lancet and some society-owned have 

different preprint policies. Information on these policies is available on 

the journal homepage. 

Accepted Author Manuscripts: An accepted author manuscript is the 

manuscript of an article that has been accepted for publication and which 

typically includes author-incorporated changes suggested during 

submission, peer review and editor-author communications. 

Authors can share their accepted author manuscript: 

 immediately 

o via their non-commercial person homepage or blog 

o by updating a preprint in arXiv or RePEc with the 

accepted manuscript 

o via their research institute or institutional repository for 

internal institutional uses or as part of an invitation-only 

research collaboration work-group 

o directly by providing copies to their students or to 

research collaborators for their personal use 

o for private scholarly sharing as part of an invitation-only 

work group on commercial sites with which Elsevier has 

an agreement 

 After the embargo period 

o via non-commercial hosting platforms such as their 

institutional repository 

o via commercial sites with which Elsevier has an 

agreement 

In all cases accepted manuscripts should: 

 link to the formal publication via its DOI 



 bear a CC-BY-NC-ND license - this is easy to do 

 if aggregated with other manuscripts, for example in a repository 

or other site, be shared in alignment with our hosting policy not 

be added to or enhanced in any way to appear more like, or to 

substitute for, the published journal article. 

Published journal article (JPA): A published journal article (PJA) is 

the definitive final record of published research that appears or will 

appear in the journal and embodies all value-adding publishing activities 

including peer review co-ordination, copy-editing, formatting, (if 

relevant) pagination and online enrichment. 

Policies for sharing publishing journal articles differ for subscription and 

gold open access articles: 

Subscription Articles: If you are an author, please share a link to your 

article rather than the full-text. Millions of researchers have access to the 

formal publications on ScienceDirect, and so links will help your users 

to find, access, cite, and use the best available version. 

Theses and dissertations which contain embedded PJAs as part of the 

formal submission can be posted publicly by the awarding institution 

with DOI links back to the formal publications on ScienceDirect. 

If you are affiliated with a library that subscribes to ScienceDirect you 

have additional private sharing rights for others' research accessed under 

that agreement. This includes use for classroom teaching and internal 

training at the institution (including use in course packs and courseware 

programs), and inclusion of the article for grant funding purposes. 

Gold Open Access Articles: May be shared according to the author-

selected end-user license and should contain a CrossMark logo, the end 

user license, and a DOI link to the formal publication on ScienceDirect. 

Please refer to Elsevier's posting policy for further information. 

18. For book authors the following clauses are applicable in addition to 

the above:   Authors are permitted to place a brief summary of their work 

online only. You are not allowed to download and post the published 

electronic version of your chapter, nor may you scan the printed edition 

to create an electronic version. Posting to a repository: Authors are 

permitted to post a summary of their chapter only in their institution's 

repository. 

19. Thesis/Dissertation: If your license is for use in a thesis/dissertation 

your thesis may be submitted to your institution in either print or 

electronic form. Should your thesis be published commercially, please 

reapply for permission. These requirements include permission for the 

Library and Archives of Canada to supply single copies, on demand, of 

the complete thesis and include permission for Proquest/UMI to supply 

single copies, on demand, of the complete thesis. Should your thesis be 

http://www.crossref.org/crossmark/index.html
http://www.elsevier.com/about/open-access/open-access-policies/article-posting-policy


published commercially, please reapply for permission. Theses and 

dissertations which contain embedded PJAs as part of the formal 

submission can be posted publicly by the awarding institution with DOI 

links back to the formal publications on ScienceDirect. 

  

Elsevier Open Access Terms and Conditions 

You can publish open access with Elsevier in hundreds of open access 

journals or in nearly 2000 established subscription journals that support 

open access publishing. Permitted third party re-use of these open access 

articles is defined by the author's choice of Creative Commons user 

license. See our open access license policy for more information. 

Terms & Conditions applicable to all Open Access articles published 

with Elsevier:  

Any reuse of the article must not represent the author as endorsing the 

adaptation of the article nor should the article be modified in such a way 

as to damage the author's honour or reputation. If any changes have been 

made, such changes must be clearly indicated. 

The author(s) must be appropriately credited and we ask that you include 

the end user license and a DOI link to the formal publication on 

ScienceDirect. 

If any part of the material to be used (for example, figures) has appeared 

in our publication with credit or acknowledgement to another source it is 

the responsibility of the user to ensure their reuse complies with the 

terms and conditions determined by the rights holder. 

Additional Terms & Conditions applicable to each Creative 

Commons user license: 

CC BY: The CC-BY license allows users to copy, to create extracts, 

abstracts and new works from the Article, to alter and revise the Article 

and to make commercial use of the Article (including reuse and/or resale 

of the Article by commercial entities), provided the user gives 

appropriate credit (with a link to the formal publication through the 

relevant DOI), provides a link to the license, indicates if changes were 

made and the licensor is not represented as endorsing the use made of 

the work. The full details of the license are available at 

http://creativecommons.org/licenses/by/4.0. 

CC BY NC SA: The CC BY-NC-SA license allows users to copy, to 

create extracts, abstracts and new works from the Article, to alter and 

revise the Article, provided this is not done for commercial purposes, 

and that the user gives appropriate credit (with a link to the formal 

publication through the relevant DOI), provides a link to the license, 

indicates if changes were made and the licensor is not represented as 

http://www.elsevier.com/about/open-access/open-access-policies/oa-license-policy
http://creativecommons.org/licenses/by/4.0


endorsing the use made of the work. Further, any new works must be 

made available on the same conditions. The full details of the license are 

available at http://creativecommons.org/licenses/by-nc-sa/4.0. 

CC BY NC ND: The CC BY-NC-ND license allows users to copy and 

distribute the Article, provided this is not done for commercial purposes 

and further does not permit distribution of the Article if it is changed or 

edited in any way, and provided the user gives appropriate credit (with a 

link to the formal publication through the relevant DOI), provides a link 

to the license, and that the licensor is not represented as endorsing the 

use made of the work. The full details of the license are available at 

http://creativecommons.org/licenses/by-nc-nd/4.0. Any commercial 

reuse of Open Access articles published with a CC BY NC SA or CC 

BY NC ND license requires permission from Elsevier and will be 

subject to a fee.  

Commercial reuse includes: 

 Associating advertising with the full text of the Article 

 Charging fees for document delivery or access 

 Article aggregation 

 Systematic distribution via e-mail lists or share buttons 

Posting or linking by commercial companies for use by customers of 

those companies. 

  

20. Other Conditions:  

  

v1.9 

Questions? customercare@copyright.com or +1-855-239-3415 (toll 

free in the US) or +1-978-646-2777.   

 

http://creativecommons.org/licenses/by-nc-sa/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0
mailto:customercare@copyright.com


Dear Dr Moeller, Dr Muller, 
 
Many thanks for your email and please accept my apologies for the delay in replying to your request. 
 
I am pleased to confirm that permission for re-use of Fig 4 from the below-mentioned article for the 
purpose of republication in JoVE as described is granted: 
 
“A patient-level meta-analysis of studies evaluating vagus nerve stimulation therapy for treatment-
resistant depression” 
Berry SM et al 
Med Devices 2013; 6:17-35 
 
As a condition of this permission we require: 
 

1. Dove Medical Press Limited is fully acknowledged as the original publisher, and 
2. The article is cited in full, as above. 

 
Please do not hesitate to contact me if you have any questions. 
 
Best regards, 
Jan Goodwin 
 
 
 
Jan Goodwin  
Dove Medical Press Limited 
 
Sbd: 01625 509130 / T: +44 (0)1244 830197 / F: +44 (0)1244 241111 / M: +44 (0)7742 877200 / E:  jan@dovepress.co.uk / 
www.dovepress.com  
Head Office: Dove Medical Press Limited, Beechfield House, Winterton Way, Macclesfield SK11 0LP, United Kingdom 
Company registration number: 4967656   Registered in England and Wales.   
Registered address: 5 Howick Place, London, SW1P 1WG.  VAT Number: GB 834 5642 20 

 

Permission for table 1 Click here to download Supplemental File (Figures,
Permissions, etc.) permission for table side effects.docx

mailto:jan@dovepress.co.uk
http://www.dovepress.com/
http://www.editorialmanager.com/jove/download.aspx?id=859489&guid=c5d64b83-8697-4644-9ee6-d5b8721645c2&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=859489&guid=c5d64b83-8697-4644-9ee6-d5b8721645c2&scheme=1


PL15253800 Maine Avenue, S.W. Suite 900

Washington, DC 20024

Phone (202) 559-3900

Fax (202) 403-3094

Sebastian Moeller

Medical Campus, University of Oldenburg School of 

Medicine and Health Sciences Psychiatry and 

Psychotherapy – University Hospital  Karl-Jaspers-Klinik

Hermann-Ehlers-Straße 7

Germany

sebastian.moeller@uni-oldenburg.de

June 08, 2018

Re: Permission Request # PL15253

Dear Sebastian Moeller :

I am responding to your request to reproduce the items listed below in "Methodological Features of Vagus Nerve Stimulation in 

Patients with Treatment-Resistant Depression",  published by MyJove Corp.:

From A 5-Year Observational Study of Patients With Treatment-Resistant Depression Treated With Vagus Nerve Stimulation 

or Treatment as Usual: Comparison of Response, Remission, and Suicidality

Scott T. Aaronson, Peter Sears, Francis Ruvuna, Mark Bunker, Charles R. Conway, Darin D. Dougherty, Frederick W. Reimherr, 

Thomas L. Schwartz, and John M. Zajecka

American Journal of Psychiatry 2017 174:7, 640-648:

Figure 11.

Permission is granted under the following conditions:

n Material must be reproduced without modification, with the exception of style and format changes

n Permission is nonexclusive and limited to this one time use

n Use is limited to English language only

n Granted uses include:  print, and website only

n Permission must be requested for additional uses (including subsequent editions, revisions and any other electronic use)

n Uses not listed are not granted

n Permission fee must be paid before materials is reproduced

n Permission fee is $300.00 (USD)

Permission for figure 2 and 3 Click here to download Supplemental File (Figures, Permissions,
etc.) AJP MyJove  Sebastian Moeller PL15253.pdf

http://www.editorialmanager.com/jove/download.aspx?id=859490&guid=b0f945d3-3ac5-4018-8405-a535e5ea3bff&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=859490&guid=b0f945d3-3ac5-4018-8405-a535e5ea3bff&scheme=1


To ensure proper credit, please attach a copy of this invoice/permission with your check and mail to:

American Psychiatric Publishing

Permissions and Licensing

800 Maine Avenue, S.W. Suite 900

Washington, DC 20024

Reprinted with permission from the American Journal of Psychiatry, (Copyright ©2017).  American Psychiatric Association. 

All Rights Reserved.

In all instances, the source and copyright status of the reprinted material must appear with the reproduced text.  The 

following notices should be used as appropriate:

Sincerely,

Efrem Tuquabo

Permissions Coordinator


