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Automated anesthesia

Automated anesthesia systems that continuously monitor cortical excitability (CE) changes to govern
drug infusion rates, are desirable. Paired-pulse transcranial magnetic stimulation (ppTMS), with
electromyography (EMG), provides noninvasive CE measures. We tested whether, and with what
temporal resolution, ppTMS-EMG detects dose-dependent CE in rats anesthetized with continuous
intravenous propofol. Motor-evoked potentials (MEPs) were recorded every 20 seconds as either
propofol bolus or change in infusion rate was applied. ppTMS-derived measures varied in direct
proportion to propofol dose with subminute temporal resolution. We conclude that ppTMS-EMG
enables real-time markers of target engagement by anesthetics that may be incorporated into an
automated device 1).

Unclassified

2: Mathieu F, Zeiler FA, Ercole A, Monteiro MAB, Kamnitsas K, Glocker B, Whitehouse DP, Das T,
Smieleweski P, Hutchinson PJ, Czosnyka M, Newcombe V, Menon D. Relationship between measures of
cerebrovascular reactivity and intracranial lesion progression in acute TBI patients: a CENTER-TBI
study. J Neurotrauma. 2020 Jan 13. doi: 10.1089/neu.2019.6814. [Epub ahead of print] PubMed PMID:
31928143.

3: Lovo EE, Torres B, Campos F, Caceros V, Reyes WA, Barahona KC, Cruz C, Arias J, Alho E, Contreras
WO. Stereotactic Gamma Ray Radiosurgery to the Centromedian and Parafascicular Complex of the
Thalamus for Trigeminal Neuralgia and Other Complex Pain Syndromes. Cureus. 2019 Dec
19;11(12):e6421. doi: 10.7759/cureus.6421. PubMed PMID: 31886103; PubMed Central PMCID:
PMC6925372.

4: Salazar P, Di Napoli M, Jafari M, Jafarli A, Ziai W, Petersen A, Mayer SA, Bershad EM, Damani R,
Divani AA. Exploration of Multiparameter Hematoma 3D Image Analysis for Predicting Outcome After
Intracerebral Hemorrhage. Neurocrit Care. 2019 Jul 29. doi: 10.1007/s12028-019-00783-8. [Epub
ahead of print] PubMed PMID: 31359310.

5: Novello-Siegenthaler A, Hamdani M, Iselin-Chaves I, Fournier R. Ultrasound-guided continuous
femoral nerve block: a randomized trial on the influence of femoral nerve catheter orifice
configuration (six-hole versus end-hole) on post-operative analgesia after total knee arthroplasty.
BMC Anesthesiol. 2018 Dec 19;18(1):191. doi: 10.1186/s12871-018-0648-8. PubMed PMID: 30567487;
PubMed Central PMCID: PMC6300902.

6: Chui J, Murkin JM, Posner KL, Domino KB. Perioperative Peripheral Nerve Injury After General
Anesthesia: A Qualitative Systematic Review. Anesth Analg. 2018 Jul;127(1):134-143. doi:
10.1213/ANE.0000000000003420. PubMed PMID: 29787414.

7: Purvis TE, Goodwin CR, Molina CA, Frank SM, Sciubba DM. Percentage change in hemoglobin level
and morbidity in spine surgery patients. J Neurosurg Spine. 2018 Mar;28(3):345-351. doi:
10.3171/2017.7.SPINE17301. Epub 2017 Dec 22. PubMed PMID: 29271728.

8: Oxlund J, Clausen AH, Venø S, Nielsen MD, Pall M, Strøm T, Toft P. A randomized trial of automated
intermittent ropivacaine administration vs. continuous infusion in an interscalene catheter. Acta
Anaesthesiol Scand. 2018 Jan;62(1):85-93. doi: 10.1111/aas.13011. Epub 2017 Oct 16. PubMed PMID:

https://neurosurgerywiki.com/wiki/doku.php?id=anesthesia
https://neurosurgerywiki.com/wiki/doku.php?id=cortical_excitability


Last update: 2025/04/29 20:26 automated_anesthesia https://neurosurgerywiki.com/wiki/doku.php?id=automated_anesthesia

https://neurosurgerywiki.com/wiki/ Printed on 2025/05/10 09:25

29034961.

9: Lachkar S, Guisier F, Roger M, Obstoy B, Bota S, Lerouge D, Piton N, Thiberville L, Salaün M.
Assessment of Per-Endoscopic Placement of Fiducial Gold Markers for Small Peripheral Lung Nodules
< 20 mm Before Stereotactic Radiation Therapy. Chest. 2018 Feb;153(2):387-394. doi:
10.1016/j.chest.2017.08.016. Epub 2017 Aug 26. PubMed PMID: 28847547.

10: Thelin EP, Zeiler FA, Ercole A, Mondello S, Büki A, Bellander BM, Helmy A, Menon DK, Nelson DW.
Serial Sampling of Serum Protein Biomarkers for Monitoring Human Traumatic Brain Injury Dynamics:
A Systematic Review. Front Neurol. 2017 Jul 3;8:300. doi: 10.3389/fneur.2017.00300. eCollection
2017. Review. PubMed PMID: 28717351; PubMed Central PMCID: PMC5494601.

11: Steijn R, Stewart R, Czosnyka M, Donnelly J, Ercole A, Absalom A, Elting JW, Haubrich C,
Smielewski P, Aries M. Survey in expert clinicians on the validity of automated calculation of optimal
cerebral perfusion pressure. Minerva Anestesiol. 2018 Jan;84(1):40-48. doi:
10.23736/S0375-9393.17.11982-6. Epub 2017 Jun 22. PubMed PMID: 28643998.

12: Winder CB, LeBlanc SJ, Haley DB, Lissemore KD, Godkin MA, Duffield TF. Clinical trial of local
anesthetic protocols for acute pain associated with caustic paste disbudding in dairy calves. J Dairy
Sci. 2017 Aug;100(8):6429-6441. doi: 10.3168/jds.2017-12724. Epub 2017 May 24. PubMed PMID:
28551190.

13: Scholten HJ, Pourtaherian A, Mihajlovic N, Korsten HHM, A Bouwman R. Improving needle tip
identification during ultrasound-guided procedures in anaesthetic practice. Anaesthesia. 2017
Jul;72(7):889-904. doi: 10.1111/anae.13921. Epub 2017 May 22. Review. PubMed PMID: 28542716.

14: Purvis TE, Goodwin CR, De la Garza-Ramos R, Ahmed AK, Lafage V, Neuman BJ, Passias PG,
Kebaish KM, Frank SM, Sciubba DM. Effect of liberal blood transfusion on clinical outcomes and cost in
spine surgery patients. Spine J. 2017 Sep;17(9):1255-1263. doi: 10.1016/j.spinee.2017.04.028. Epub
2017 Apr 27. PubMed PMID: 28458067.

15: Johnson U, Engquist H, Lewén A, Howells T, Nilsson P, Ronne-Engström E, Rostami E, Enblad P.
Increased risk of critical CBF levels in SAH patients with actual CPP below calculated optimal CPP. Acta
Neurochir (Wien). 2017 Jun;159(6):1065-1071. doi: 10.1007/s00701-017-3139-7. Epub 2017 Mar 30.
PubMed PMID: 28361248; PubMed Central PMCID: PMC5425502.

16: Ilfeld BM. Continuous Peripheral Nerve Blocks: An Update of the Published Evidence and
Comparison With Novel, Alternative Analgesic Modalities. Anesth Analg. 2017 Jan;124(1):308-335.
Review. PubMed PMID: 27749354.

17: Rampp S, Rensch L, Simmermacher S, Rahne T, Strauss C, Prell J. Intraoperative auditory steady-
state monitoring during surgery in the cerebellopontine angle for estimation of postoperative hearing
classes. J Neurosurg. 2017 Sep;127(3):559-568. doi: 10.3171/2016.7.JNS16460. Epub 2016 Oct 14.
PubMed PMID: 27739939.

18: Pirracchio R, Yue JK, Manley GT, van der Laan MJ, Hubbard AE; TRACK-TBI Investigators including
Wayne A Gordon, Hester F Lingsma, Andrew IR Maas, Pratik Mukherjee, David O Okonkwo, David M
Schnyer, Alex B Valadka and Esther L Yuh. Collaborative targeted maximum likelihood estimation for
variable importance measure: Illustration for functional outcome prediction in mild traumatic brain
injuries. Stat Methods Med Res. 2018 Jan;27(1):286-297. doi: 10.1177/0962280215627335. Epub 2016
Jun 29. PubMed PMID: 27363429; PubMed Central PMCID: PMC5589499.

19: Wang N, Li M, Geng J, Chen XL, Guo XY. [A clinical study of the efficacy of automated intermittent



2025/05/10 09:25 3/6 Automated anesthesia

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

boluses for continuous fascia iliaca block]. Zhonghua Yi Xue Za Zhi. 2016 Jun 14;96(22):1750-4. doi:
10.3760/cma.j.issn.0376-2491.2016.22.008. Chinese. PubMed PMID: 27356642.

20: Monahan AM, Sztain JF, Khatibi B, Furnish TJ, Jæger P, Sessler DI, Mascha EJ, You J, Wen CH,
Nakanote KA, Ilfeld BM. Continuous Adductor Canal Blocks: Does Varying Local Anesthetic Delivery
Method (Automatic Repeated Bolus Doses Versus Continuous Basal Infusion) Influence Cutaneous
Analgesia and Quadriceps Femoris Strength? A Randomized, Double-Masked, Controlled, Split-Body
Volunteer Study. Anesth Analg. 2016 May;122(5):1681-8. doi: 10.1213/ANE.0000000000001182.
PubMed PMID: 26863502.

21: Håberg AK, Olsen A, Moen KG, Schirmer-Mikalsen K, Visser E, Finnanger TG, Evensen KA,
Skandsen T, Vik A, Eikenes L. White matter microstructure in chronic moderate-to-severe traumatic
brain injury: Impact of acute-phase injury-related variables and associations with outcome measures. J
Neurosci Res. 2015 Jul;93(7):1109-26. doi: 10.1002/jnr.23534. Epub 2014 Dec 30. PubMed PMID:
25641684.

22: Smith MM. BiSpectral Index (BIS) monitoring may detect critical hypotension before automated
non-invasive blood pressure (NIBP) measurement during general anaesthesia; a case report.
F1000Res. 2014 Jan 9;3:5. doi: 10.12688/f1000research.3-5.v1. eCollection 2014. PubMed PMID:
25580217; PubMed Central PMCID: PMC4038321.

23: Hatt CR, Ng G, Parthasarathy V. Enhanced needle localization in ultrasound using beam steering
and learning-based segmentation. Comput Med Imaging Graph. 2015 Apr;41:46-54. doi:
10.1016/j.compmedimag.2014.06.016. Epub 2014 Jul 6. PubMed PMID: 25063736.

24: Hamdani M, Chassot O, Fournier R. Ultrasound-guided continuous interscalene block: the influence
of local anesthetic background delivery method on postoperative analgesia after shoulder surgery: a
randomized trial. Reg Anesth Pain Med. 2014 Sep-Oct;39(5):387-93. doi:
10.1097/AAP.0000000000000112. PubMed PMID: 24942849.

25: Gadsden JC, Choi JJ, Lin E, Robinson A. Opening injection pressure consistently detects needle-
nerve contact during ultrasound-guided interscalene brachial plexus block. Anesthesiology. 2014
May;120(5):1246-53. doi: 10.1097/ALN.0000000000000133. PubMed PMID: 24413417.

26: Hillegass MG, Field LC, Stewart SR, Borckardt JJ, Dong L, Kotlowski PE, Demos HA, Del Schutte H,
Reeves ST. The efficacy of automated intermittent boluses for continuous femoral nerve block: a
prospective, randomized comparison to continuous infusions. J Clin Anesth. 2013 Jun;25(4):281-8. doi:
10.1016/j.jclinane.2012.11.015. Epub 2013 May 16. PubMed PMID: 23685099.

27: Akerman H. A case for automated patient follow up. Reg Anesth Pain Med. 2013 Mar-
Apr;38(2):163. doi: 10.1097/AAP.0b013e318278d89f. PubMed PMID: 23423128.

28: Yaffe R, Burns S, Gale J, Park HJ, Bulacio J, Gonzalez-Martinez J, Sarma SV. Brain state evolution
during seizure and under anesthesia: a network-based analysis of stereotaxic eeg activity in drug-
resistant epilepsy patients. Conf Proc IEEE Eng Med Biol Soc. 2012;2012:5158-61. doi:
10.1109/EMBC.2012.6347155. PubMed PMID: 23367090.

29: Orebaugh SL, Mukalel JJ, Krediet AC, Weimer J, Filip P, McFadden K, Bigeleisen PE. Brachial plexus
root injection in a human cadaver model: injectate distribution and effects on the neuraxis. Reg
Anesth Pain Med. 2012 Sep-Oct;37(5):525-9. PubMed PMID: 22878523.

30: Sala-Blanch X, de Riva N, Carrera A, López AM, Prats A, Hadzic A. Ultrasound-guided popliteal
sciatic block with a single injection at the sciatic division results in faster block onset than the



Last update: 2025/04/29 20:26 automated_anesthesia https://neurosurgerywiki.com/wiki/doku.php?id=automated_anesthesia

https://neurosurgerywiki.com/wiki/ Printed on 2025/05/10 09:25

classical nerve stimulator technique. Anesth Analg. 2012 May;114(5):1121-7. doi:
10.1213/ANE.0b013e318248e1b3. Epub 2012 Feb 24. PubMed PMID: 22366843.

31: Eloqayli H, Al-omari M. Percutaneous discectomy: minimally invasive method for treatment of
recurrent lumbar disc herniation. Clin Neurol Neurosurg. 2012 Sep;114(7):871-5. doi:
10.1016/j.clineuro.2012.01.015. Epub 2012 Feb 7. PubMed PMID: 22316610.

32: Norbash A, Klein LW, Goldstein J, Haines D, Balter S, Fairobent L, Miller DL; Multispecialty
Occupational Health Group. The neurointerventional procedure room of the future: predicting likely
innovations in design and function. J Neurointerv Surg. 2011 Sep;3(3):266-71. doi:
10.1136/jnis.2010.004424. Epub 2011 Jan 10. PubMed PMID: 21990839.

33: Kamata K, Hayashi M, Nagata O, Muragaki Y, Iseki H, Okada Y, Ozaki M. Initial experience with the
use of remote control monitoring and general anesthesia during radiosurgery for pediatric patients.
Pediatr Neurosurg. 2011;47(2):158-66. doi: 10.1159/000330886. Epub 2011 Sep 13. Review. PubMed
PMID: 21921582.

34: Hashimoto A, Ito H, Sato Y, Fujiwara Y. [Automated intermittent bolus infusion for continuous
sciatic nerve block: a case report]. Masui. 2011 Jul;60(7):873-5. Japanese. PubMed PMID: 21800674.

35: Taboada M, Rodríguez J, Bermudez M, Valiño C, Ulloa B, Aneiros F, Gude F, Cortés J, Alvarez J,
Atanassoff PG. A “new” automated bolus technique for continuous popliteal block: a prospective,
randomized comparison with a continuous infusion technique. Anesth Analg. 2008 Oct;107(4):1433-7.
doi: 10.1213/ane.0b013e3181824164. PubMed PMID: 18806065.

36: Macaluso C. Closed-chamber pulling-injection system for donor graft insertion in endothelial
keratoplasty. J Cataract Refract Surg. 2008 Mar;34(3):353-6. doi: 10.1016/j.jcrs.2007.11.019. PubMed
PMID: 18299056.

37: Fun W, Lew E, Sia AT. Advances in neuraxial blocks for labor analgesia: new techniques, new
systems. Minerva Anestesiol. 2008 Mar;74(3):77-85. Review. PubMed PMID: 18288070.

38: Driscoll WD, Columbia MA, Peterfreund RA. Awareness during general anesthesia: analysis of
contributing causes aided by automatic data capture. J Neurosurg Anesthesiol. 2007
Oct;19(4):268-72. PubMed PMID: 17893580.

39: Sandhu NS, Manne JS, Medabalmi PK, Capan LM. Sonographically guided infraclavicular brachial
plexus block in adults: a retrospective analysis of 1146 cases. J Ultrasound Med. 2006
Dec;25(12):1555-61. PubMed PMID: 17121950.

40: Kapur E, Vuckovic I, Dilberovic F, Zaciragic A, Cosovic E, Divanovic KA, Mornjakovic Z, Babic M,
Borgeat A, Thys DM, Hadzic A. Neurologic and histologic outcome after intraneural injections of
lidocaine in canine sciatic nerves. Acta Anaesthesiol Scand. 2007 Jan;51(1):101-7. Epub 2006 Nov 1.
PubMed PMID: 17081151.

41: Marsala M, Hefferan MP, Kakinohana O, Nakamura S, Marsala J, Tomori Z. Measurement of
peripheral muscle resistance in rats with chronic ischemia-induced paraplegia or morphine-induced
rigidity using a semi-automated computer-controlled muscle resistance meter. J Neurotrauma. 2005
Nov;22(11):1348-61. PubMed PMID: 16305323.

42: Hadzic A, Dilberovic F, Shah S, Kulenovic A, Kapur E, Zaciragic A, Cosovic E, Vuckovic I, Divanovic
KA, Mornjakovic Z, Thys DM, Santos AC. Combination of intraneural injection and high injection
pressure leads to fascicular injury and neurologic deficits in dogs. Reg Anesth Pain Med. 2004 Sep-



2025/05/10 09:25 5/6 Automated anesthesia

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

Oct;29(5):417-23. PubMed PMID: 15372385.

43: Nielsen KC, Greengrass RA, Pietrobon R, Klein SM, Steele SM. Continuous interscalene brachial
plexus blockade provides good analgesia at home after major shoulder surgery-report of four cases.
Can J Anaesth. 2003 Jan;50(1):57-61. PubMed PMID: 12514152.

44: Gromova VV, Lubnin AIu, Moshkin AV, Gadzhieva OA. [Intraoperative reinfusion of erythrocyte
mass in neuroanesthesiology]. Anesteziol Reanimatol. 2001 Mar-Apr;(2):35-43. Russian. PubMed
PMID: 11494898.

45: Lawlor PM, McCullough JA, Byrne PJ, Reynolds JV. Electrogastrography: a non-invasive
measurement of gastric function. Ir J Med Sci. 2001 Apr-Jun;170(2):126-31. Review. PubMed PMID:
11491049.

46: Gubaĭdullin KM, Sigal EI, Khasanov RS, Nagumanov EV, Ismagilov AK. [Stereotaxic biopsy of non-
palpable breast neoplasms with the ABBI system (USSC)]. Vopr Onkol. 2001;47(1):103-5. Russian.
PubMed PMID: 11317526.

47: Jäger HJ, Schatz TH, Mehring UM, Kubasch M, Hennigs S, Gissler HM, Spörl HD, Mathias KD.
[Results of stereotactic breast biopsy in mammographically suspicious lesions]. Rofo. 2000
Apr;172(4):346-53. German. PubMed PMID: 10961219.

48: Plancarte R, Calvillo O. Complex regional pain syndrome type 2 (causalgia) after automated laser
discectomy. A case report. Spine (Phila Pa 1976). 1997 Feb 15;22(4):459-61; discussion 461-2.
PubMed PMID: 9055376.

49: Critchley LA, Stuart JC, Short TG, Gin T. Haemodynamic effects of subarachnoid block in elderly
patients. Br J Anaesth. 1994 Oct;73(4):464-70. PubMed PMID: 7755705.

50: Mayer HM, Brock M. Percutaneous endoscopic discectomy: surgical technique and preliminary
results compared to microsurgical discectomy. J Neurosurg. 1993 Feb;78(2):216-25. PubMed PMID:
8267686.

51: Maroon JC, Onik G, Vidovich DV. Percutaneous discectomy for lumbar disc herniation. Neurosurg
Clin N Am. 1993 Jan;4(1):125-34. PubMed PMID: 8428147.

52: Mayer HM, Brock M. Percutaneous endoscopic lumbar discectomy (PELD). Neurosurg Rev.
1993;16(2):115-20. PubMed PMID: 8345904.

53: Onik G, Maroon JC, Jackson R. Cauda equina syndrome secondary to an improperly placed
nucleotome probe. Neurosurgery. 1992 Mar;30(3):412-4; discussion 414-5. PubMed PMID: 1620307.

54: Nakata M, Mukawa J, Yusa T, Okuda Y. [Electrophysiological evaluation of diazepam anesthetic
effect by “automated fluctuation analysis” of high frequency EEG in human]. No To Shinkei. 1992
Feb;44(2):117-24. Japanese. PubMed PMID: 1567730.

55: Onik G, Maroon J, Shang YL. Far-lateral disk herniation: treatment by automated percutaneous
diskectomy. AJNR Am J Neuroradiol. 1990 Sep-Oct;11(5):865-8. PubMed PMID: 2120989.

56: Onik G, Shang YL, Maroon J, Eichenblat M, Mercer D, Bailes JE. Percutaneous automated biopsy in
the diagnosis of primary infectious spondylitis. Neurosurgery. 1990 Feb;26(2):234-7. PubMed PMID:
2308670.



Last update: 2025/04/29 20:26 automated_anesthesia https://neurosurgerywiki.com/wiki/doku.php?id=automated_anesthesia

https://neurosurgerywiki.com/wiki/ Printed on 2025/05/10 09:25

57: Diagnostic and therapeutic technology assessment. Percutaneous lumbar diskectomy for
herniated disks. JAMA. 1989 Jan 6;261(1):105-9. Erratum in: JAMA 1989 May 26;261(20):2958. PubMed
PMID: 2908965.

58: Maroon JC, Onik G, Sternau L. Percutaneous automated discectomy. A new approach to lumbar
surgery. Clin Orthop Relat Res. 1989 Jan;(238):64-70. PubMed PMID: 2910619.

59: McCasland JS, Woolsey TA. New high-resolution 2-deoxyglucose method featuring double labeling
and automated data collection. J Comp Neurol. 1988 Dec 22;278(4):543-54. PubMed PMID: 3068265.

60: Matjasko MJ, Hellman J, Mackenzie CF. Venous air embolism, hypotension, and end-tidal nitrogen.
Neurosurgery. 1987 Sep;21(3):378-82. PubMed PMID: 2959874.

61: Nandrup E. Visual acuity increased by stellate ganglion block. Case reports. Acta Ophthalmol
(Copenh). 1987 Feb;65(1):87-90. PubMed PMID: 3577711.

62: Madsen BW, Edeson RO, Milne RK. Distribution of exponentiality in miniature endplate current
decay. Brain Res. 1985 Dec 23;360(1-2):224-34. PubMed PMID: 2416403.

1)

Gersner R, Paredes C, Hameed MQ, Dhamne SC, Pascual-Leone A, Rotenberg A. Transcranial magnetic
stimulation tracks subminute changes in cortical excitability during propofol anesthesia. Ann Clin
Transl Neurol. 2020 Feb 15. doi: 10.1002/acn3.50981. [Epub ahead of print] PubMed PMID: 32061019.

From:
https://neurosurgerywiki.com/wiki/ - Neurosurgery Wiki

Permanent link:
https://neurosurgerywiki.com/wiki/doku.php?id=automated_anesthesia

Last update: 2025/04/29 20:26

https://neurosurgerywiki.com/wiki/
https://neurosurgerywiki.com/wiki/doku.php?id=automated_anesthesia

	Automated anesthesia
	Unclassified


