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: “’f—-.: S reg gional anaesthe5|areally improve outcome? S. C. Kettner, H. Willschke and
Marhofer* [2011]. Published by Oxford University Press on behalf of the British Journal of

- Anaesthesia.
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*BMJ. 2000 Dec 16;321(7275):1493. Reduction of postoperative mortality and morbidity
with epidural or spinal anaesthesia: results from overview of randomised trials.
Rodgers A1, Walker N, Schug S, McKee A, Kehlet H, van Zundert A, Sage D, Futter M, Saville
G, Clark T,MacMahon S.
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http://www.ncbi.nlm.nih.gov/pubmed/11118174
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http://www.ncbi.nlm.nih.gov/pubmed?term=Saville%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11118174
http://www.ncbi.nlm.nih.gov/pubmed?term=Saville%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11118174
http://www.ncbi.nlm.nih.gov/pubmed?term=Saville%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11118174
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http://www.ncbi.nlm.nih.gov/pubmed?term=MacMahon%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11118174
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Higgins JPT, Green Sio. Cochrane Handbook for Systematic Reviews of
Interventions. Higgins JPT, editor. The Cochrane Collaboration.
West-Sussex: Wiley-Blackwell; 2011.
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€. MPOKCUMANbHO VS AWUCTanbHO

THEKLS B HEPB He 3aBXAWN TPaBMYE MOro

Chan VWS, Brull R, McCartney CJL, et al. An ultrasonographic and histological
study of intraneural injection and electrical stimulation in pigs. Anesth &
Analg2007;104:1281-4
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Perineurium

Epineurium () @5 <« | Perineura
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Fascicles containing
-nerve fibres
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The US image on the left is the pre-injection sciatic nerve in the popliteal fossa.




T

‘d{"

rJ Sjje) eﬁwcmaa

e e et c— — p—

-

- _)JIL)_FS" » I'IpOXO,EI,FITb TIHKHI- MICFILI,I

r JJ w €BI ?
fs BMa [OJIKOIO (TYyrna VS rocTpa)

‘\.'

): a6p;||< FEMaToOMa — TUCK Ha HEpPB
TVICK Bif aHecTteTuKka - <20psi (138kPa)

i
—

—-—g_p’



sz:Lji OJI0 ji’ycmaﬂgeﬁ p—

-+

I \ el

‘J.

< _)JJ'J_)II c—., 010)! CU-.,- -

SE || L)A{f -7

1. _Ma FOJIKOIO (TyMa VS rocrpa)
2. j.jaSp;lK [EMaTOMa — TUCK Ha HEepB
=7 “’TVICK Bil aHECTETMKA

-

-:Tj".'-u;ﬁ. HevipoToKCMYHICTb aHEeCTeTUKA | AOAATKIB

| d. JIA ®acumKyIgpHO — rapaHToOBaHa TPpaBMa aKCOHa
D. AapeHaniH — 5-10MKr/mMn |KpoBomocT. A0 80%

C. Crepoign

—
—
.-



SEBL *nerjggi_ycmaﬂueﬁ" ‘

IBVIBILICTE TPOXOASTH: TIHKHI-MICSILI|
< HJ/JS{ €B| ?
| aBma FOJIKOO (Tyra VS rocrpa)

| )_;s ,a6p;||< FEMaTOMa — TUCK Ha HEpPB
,- =S ~ TWick Bin aHecTeTVKa - <20psi (138kPa)

—_—

55:1’
= HenpoToKkCcnUHIiCTb aHEeCTETUKA | AoAATKIB

5. IcHyroui npobnemu (aiabet, HeBponaTis)
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*Bigeleisen PE. Nerve puncture and apparent intraneural injection during ultrasound
Guided axillary blockdoes not invariably result in neurologic injury. Anesth. 2006
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"Sha'h‘S, Hadzic A, Vloka JD, et al. Neurologic complications after anterior sciatic
- Nerve block. Anesth Analg 2005

Claudio R, Hadzic A, Shih A, et al. Injection pressures by anesthesiologists during
Stimulated peripheral nerve block Reg Anesth Pain 2004

Thereon PS, Mackay Z, Gonzales JG, Donaldson N, Blanco R. An animal model of
“Syringe feel” during peripheral nerve block. Reg Anes Pain Med 2009
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Barrington MJ, Watts SA, Gledhill SR, et al. Preliminary results of the Australasian
Regional Anaesthesia Collaboration: a prospective audit of over 7000 peripheral nerve
and plexus blocks for neurological and other complications.

Reg Anesth Pain Med. 2009;34:534-541



KEY LABORATORY DATA

| Selander D et al. Acta Anaesthesiol Scand.
1978;22:622-34.

KEY FINDINGS

Intrafascicular injections in a rabbit sciatic nerve model result in high injection
pressure (=11 psi) and back-tracking of LA proximally towards
centroneuraxis

Kapur E et al. Acta Anaesthesiol Scand.
2007:51:101-7.

Perineural and extrafascicular intraneural injections resulted in low injection
pressure (<5 psi). Intraneural intrafascicular injection resulted in =25 psi.

Hadzic A et al. Reg Anesth Pain Med.
2004;29:417-23,

Perineural and extrafascicular intraneural injections resulted in low injection
pressure (<5 psi). Intraneural intrafascicular injection resulted in =220 psi and
neurologic deficit.

Steinfeld T et al. Anesth Analg
2011;113:417-20.

Needle-nerve contact with forced needle advancement [0.15 N/mm2 (21 psi)]
in pigs lead to severe structural nerve injury.

Orebaugh SL et al. Abstracts of ASRA
Annual Meeting, Las Vegas, May 2011

KEY CLINICAL OBSERVATIONS

Injection into fascicles in fresh cadavers resulted in high injection pressures
(=38 psi)

" Robards C et al. Anesth Analg.
2009;109:673-7.

Intraneural injections (as seen by ultrasound) resulted in combination of 1.
Pain on injection, 2. Low current (< 0.3 mA) nerve stimulation and 3. High
injection pressures (=20 psi)

Bigeleisen P et al. Anesthesiology.
2009;110:1235-43.

" Gadsden J et al. Anesthesiology.
2008;109:683-8.

Intraneural injections (as seen by ultrasound) resulted in combination of 1.
Pain on injection, 2. Low current (< 0.3 mA) nerve stimulation and 3. High
resistance to injection

High injection pressures during lumbar plexus block resulted in epidural
spread of block in all patients

de Leeuw MA et al. Anesth Analg. 2011
Mar;112:719-24,

Slow injection speed (pressure) did not result in significant hemodynamic
changes after psoas compartment block, indicating the lack of epidural
spread with slow injection (low pressure/force)

http://www.nysora.com/updates/3106-neurologic-complications-of-peripheral-nerve-blocks.html
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https://www.youtube.com/watch?v=OIooN5dSFb0
https://www.youtube.com/watch?v=OIooN5dSFb0

MONITORING DURING NERVE BLOCKS: COMBINING ULTRASOUND (US),
NERVE STIMULATION (NS) AND INJECTION PRESSURE MONITORING

Meadle connected to nerve stimulator (0.5 mA, 0.1 ms, 2 Hz) |

v

i Advance neadls lowards the target narve (plexus) i i
« Neadle judged to bs « Needls adequately placed " aac’s pacsmant by LIS
~#  adequately placed by US by US « Poot images of
+ No motor responsa o NS * Molor responsa prasant Anatomy/neadie
* 1=2 mL injection of LA
* Reduce the current
rasiits in acispate sprand intensity (MA) 1o assura = Motor response on NS » Motor response NOT
in the desired tissue plane
MO motor response at present prasant

* Injection rasistence
[pressura) normal (=15 psl)

v \ v

=0.2 ma

+ 1=2 mL injection of LA * Increase stimulating
rasults in adequate spread currant 1o 1.5 mA
* Hntl nrnnmn:ssag Al in tha desired tissue plane = Continue adjusting tha
pon + Injection resistance neadle placament by US
ipressura) normal (<15 psi) guidance
+« Complete injection with
the planned volumea of LA
NYSOG®
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PRACTICAL APPROACH TO MANAGEMENT OF A PATIENT WITH
NEUROLOGIC DEFICIT AFTER PERIPHERAL NERVE BLOCK

Speak o patient direcly about areal,
quality, duration of symptams

}

—— . Evaluabe for:
Ongaing

= rasiriclive casis
- amengant process? %« companment syndrome
- * ratroperiioneal hermatoma
R
Evaluata for:
= nanve iransection
Surgleal causa? ———— -+ gucREph rRchicn
= lareg bourniguet tirs
/ * gubures/scrawaiclips on nerve
Seak Immediats nourclogle | g Dreficil
andior reurasurgical senvare, comgata, ar
cansuliahion evelving?
MO
Anatomical
dﬂ?
L L
Difficult ta localize or I thie digtribarlion of In cammon areas af
mulhiitocal J pesipharal mn'emhlndwfl) anfrapment {e.g. uinar, mﬂ

'

B Solaly

NO “"ﬂ?dy
l‘l"ES
L

S J » Raassure patient {05% L

raselutian in 46 waoks,
Bt by 1 ymar}
* Irestruct patient ta cal

back if sympbams
progress or do nod

rasolve.

NYSOGD




CreeYs CFI B OCHOBHOMy KaTETepIB

- Crsr'r BI | TaXBOBI KaTETEPY — HaN4JaCTILLe

J

;".'rp aCTILLIe Staphylococcus epidermidis

[ et
.:»,
-

= :KOJ'IOHIBaLI,IFI 7,5-57%
_.,-z-::;ff'BananeHHﬂ 13,7%
;'," = [loBepxHeBa iHMEKLis 3,2%
AbcLec 0,9%

Capdevila X, Bringuier S, Borgeat A. Infectious risk of continuous peripheral
nerve blocks. Anesthesiology 2009;110:182-8.
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*Wiegel M, Gottschaldt U, Hennebach R, Hirschberg T, Reske A. Complications
and adverse effects associated with continuous peripheral nerve blocks in
orthopedic patients. Anesth Analg 2007;104:1578-82.




SNIE EPaX0BYE MICLid, Yacy BBEAEHHS, BiKy
SNP0YIB aApeHaniHy (BCMOKTYBaHHS)

Table 1. Clinical Characteristics Of Local Anesthetics*

Agent Onset Duration Maximum Dose Maximum Dose With Epinephrine
200 min +

Bupivacaine 5-10 min (up to 540 min w/epinephrine) 2.5 mg/kg 3 mg/kg

Lidecaine <2 min 30-60 min (longer with epinephrine) | 3 mg/kg 5 mg/kg

Articaine 2-3 min 180-360 min 7 mg/kg 7 mg/kg

Mepivacaine 3-5 min 45-90 min 5-6 mgkg 5 mg/kg

Prilocaine S min 30-90 min 5 mg/kg 7 mg/kg

Ropivacaine 5-15 min 200 min + 3 mg/kg 3 mg/kg

Procaine 10-20 min 40 min 7 mg/kg Not applicable

*Note: doses in the table are based on the manufacturers’ package inserts. Recommended doses in the text differ from the table based on the author’s

experience.
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x *Welnberg G, Ripper R, Feinstein DL, Hoffman W. Lipid emulsion infusion rescues
dogs from bupivacaine-induced cardiac toxicity. Reg Anesth Pain Med2003;28:198-202.

**Rosenblatt MA, Abel M, Fischer GW, Itzkovch CJ, Eisenkraft JB. Successful use of a
20% lipid emulsion to resuscitate a patient after a presumed bupivacaine-related
cardiac arrest. Anesthesiology 2006;105:217-8
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*ASRA Practice Advisory on Local Anesthetic Systemic Toxicity Neal, Joseph M. MD*;
Bernards, Christopher M. MD*; Butterworth, John F. IV MDt; Di Gregorio, Guido MD#¥;
Drasner, Kenneth MD§; Hejtmanek, Michael R. MD*; Mulroy, Michael F. MD*;
Rosenquist, Richard W. MD||; Weinberg, Guy L. MD#%
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,, 1* 1,5mn/kr 20% eM. ogHopa3oso + 0,25mn/kr 10 xB
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== = 2. Mostop N1 + 0,5M/Kr SKILO HeedeKTUBHO
3.  Max 10mn/kr 30xB

6. CucrteMa LWTYYHOro KpoBoobiry

*ASRA Practice Advisory on Local Anesthetic Systemic Toxicity Neal, Joseph M. MD*;
Bernards, Christopher M. MD*; Butterworth, John F. IV MDt; Di Gregorio, Guido MD%;
Drasner, Kenneth MD§; Hejtmanek, Michael R. MD*; Mulroy, Michael F. MD*;
Rosenquist, Richard W. MD||; Weinberg, Guy L. MD#%
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*Geerts WH, Bergqvist D, Pineo GF, et al. Prevention of venous thromboembolism:
- American College of Chest Physicians Evidence-Based Clinical Practice Guidelines
(8th Edition). Chest. 2008;133:3815-453S.

**Schulman S, Beyth RJ, Kearon C, Levine MN. Hemorrhagic complications of
Anticoagulant and thrombolytic treatment: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines (8th Edition). Chest. 2008;133:2575-298S.
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Interval Between Onset of Good, Partial, Poor,
Paraplegia and Surgery n=15 n=11 n =29

. <Bhrs(n=13) 4 3
~ Between 8 and 24 hrs (n = 7) 4

04 hrs (n = 12) 10
o surgical intervention (n = 13) 8
Unknown (n = 10) 4

Adapted from Vandermeulen et al,*>* with permission.

*Neurologic outcome was reported for 55 of 61 cases of spina
ematoma after neuraxial blockade.

Vandermeulen EP, Van Aken H, Vermylen J. Anticoagulants and spinal-epidural
anesthesia. Anesth Analg. 1994,;79:1165-117
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Nerve Injury Associated with Anesthesia: A Closed Claims Analysis
Cheney, Frederick W. MD; Domino, Karen B. MD; Caplan, Robert A. MD; Posner,
Karen L. PhD



Relative

Estimated

Estimated

Risk of Incidence Incidence
Spinal  for Epidural for Spinal
Hematoma Anesthesia  Anesthesia
No heparin
Atraumatic 1.00 1:220,000 1:320,000
~ Traumatic 11.2 1:20,000 1:29,000 :
= ith aspirin 254 1:150,000  1:220,000 Mt
. . : Impaired haemostasis
eé’é;nngggi:fgmamn and regional anaesthesia.
procedure Can J Anaesth. 1996;
Atraumatic 316 1:70,000  1:100,000 BEACEEARE
Traumatic 112 1:2000 1:2900
Heparin >1 hr 2.18 1:100,000 1:150,000
after puncture
Heparin <1 hr 252 1:8700 1:13,000
after puncture
With aspirin 26 1:8500 1:12,000




-

RETHEPVIH. ng_gmeHnauii'm‘gﬁA‘"

BI5000! U SOX2/AeHb - He NpoTUHOoKa3

2 UJJG ab0 >2/1 — KOPUCTb/PU3NK?
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_ , BUA, M. kaT. — 1 rognHa —> renapyvH

'"-'"0 l' erlapMH—>2 -4 rog, VaPTT— Bua. en. KaT
® MOHITOpUHI TPUBaNoCTi 6/10Kkaan

Regional Anesthesia in the Patient Receiving Antithrombotic or Thrombolytic Therapy:
American Society of Regional Anesthesia and Pain Medicine Evidence-Based Guidelines
(Third Edition) Horlocker, Terese T. MD*; Wedel, Denise J. MD*; Rowlingson, John C. MD*
Enneking, F. Kayser MD#%; Kopp, Sandra L. MD*; Benzon, Honorio T. MD§; Brown,

David L. MDIl; Heit, John A. MD*; Mulroy, Michael F. MDY]; Rosenquist, Richard W. MD#;
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PAREIVIB+HLLT AK — HOA npotvnokasaHa
J “K,)/u- foJika"— 24rog.— [HMB

J rr 81 (mpoid. no3a)—> 10-12rog.— HOA
B (nik. gosa)— 24roa.— HOA
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ASRA Consensus on Anticoagulation 3rd Edition 2010
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J JQ\/M MH+IHLIJI AK — HOA npoTunrnokasaHa
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® B MauieHTiB 3 en. kat. npn INR>3 —

ASRA Consensus on Anticoagulation
3ynMHMTM KYMa,U,MH 3rd Edition 2010
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Or) Mariclel/ rrldeelile)y =/ Z /12 2P i 0/d 18/ Calietote
flogojiaf foe sk efgeltleel i L g :
ICEU/1115510/1. PaPEIWork (IH&P, Passport to OR, etc) properily
JSieaie proceaure as a. RIGHT: knee replacement. The
PEHERLSIRIGH I KNEE was properly marked by the surgeon
BHaIeas taken to. the OR where a planned femoral nerve
PIBGKWAES Lo, be placed by the Anesthesiologist. The
AEstHESI0]0gIst described entering the OR for this first case
S Uglie ddy.and seeing the ultrasound machine sitting on the
S LEFTrside of the patient. He agproached the patient and
= joted that the safety belt used to keep the Ipat/ent from
~ rolling orf the OR table was placed well below the patient’s
—walst, which he said prevented him from reviewing/observing
the operative site mark, He chose not to take the belt off to
JOOK. He prepared the site for the femoral nerve block and
proceeded with an ultrasound guided procedure on the
patients LEFT side. There was no_timeout prior to the

proceadure
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7 nr' PIEUENGESCIIDED. DEIng aware that the proceduré was

PENGAPEOHTIEd O hI5S LEFT S/ide, but be//e ved this to

J:' related to) that side. of the body having “more

n:—*r/.-z:' Wessels, At the completion of the LEFT nerve

J/f Cky the pat/ent Sspoke up and sald "what about the

SOLES 5/de “The error was Immedjately recognized and

: XD/a/ned to the patient, The surgeon was informed and

-aﬂer rarther discussion with the patient, consent to

- continue was provided and the planned surgery was
completed, including placement of the RIGHT femoral
nerve block. The patient recovered without complications
and was discharged home on post-operative aay 2.
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SRsHicinman hasreminded all’/Anesthesiology stafi that a
IEIVEND ck must be treated as a separate invasive
PIOCEUNIE s\ (independent of the main surgery) and that a
r_JJl Tin é Out is mandatory

) &; thesmlogy Techs were trained in the Time Out
ﬁcess

f-- 'The Nerve Block documentation form has been modified

—a—

e Nursmg staff reviewed placement of safety straps to
maximize opportunity to view surgical site marks.

e [nstructed Anesthesiology Techs not to locate ultrasound
equipment on either side of the patient
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