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Structure

ÅMotivation

ÅTechnique, complications 

ÅAdjuvants

ÅBlocks: - upper extremity

- lower extremity

- truncal blocks (TAP)

-> Interactive case discussions



Motivation

Å27% moderate-severe postoperative pain is in 

pediatric anesthesia ïespecially in teenagers 

and infants (30-40%)

ÅORID (opiate induced respiratory depression) is 

dangerous

ÅIncidence about 1:10.000

ÅIn 27 incidence 7 death and 1 brain injury

ÅIn comparison risk op paralysis after epidural (0-

0.4:10:000)
Groenewald CB Pad Anesth 2012

Niesters M Brit J Anaesth 2013

Morton NS Ped Anesth 2010

Ivani G Reg Anesth Pain Med 2015
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Hermanns H, Stevens MF  BJA 2006
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Complications: LA toxicity

- Very rare with nerve blocks (0.04%)

- Increasingly rare with ultrasound

- Precautions (aspirate, fractionate, low 

concentration)

- Oxygen, hyperventilation

- Be prepared (intralipid 20%, 1-5 ml/kg bolus, 

repeat up to effect or 10 ml/kg, continuous 

infusion)

Walker JR BJA 2015



Complications: Nerve injury

Reasons for nerve injury

ÅDamage by needle

ÅDamage by injection pressure

ÅLA neurotoxicity

ÅAdjuvant neurotoxicity

ÅTourniquet

ÅPositioning

ÅSurgery

}
}

0.02-0.04%

Nerve injury 

incidence

0.1 - 13%

Nerve injury 

incidence

Neal JM ASRA Practice Advisory 

RAPM 2015



Adjuvants?

Lönnqvist P-A Ped Anesth 2014



Adjuvants?

ÅOpiates

ÅBuprenorphine

ÅMorphine

ÅFentanyl

ÅTramadol

ÅŬ-agonists

ÅŬ1-agonist: Epinephrine

ÅŬ2-agonist: Clonidine, Dexmedetomidine 

ÅSteroids: Dexamethasone

ÅMagnesium

Kirksey MA PLOSone 2015



Which adjuvant?

ÅClonidine

Pöpping DM Anesthesiology 2009



Which adjuvant?

ÅClonidine

Kirksey MA PLOSone 2015

12 negative 

studies

15 positive 

studies



Which adjuvant?

ÅDexmedetomidine

Kirksey MA PLOSone 2015

Analgesia Time (hours)
0 5 10 15 20 25

Keplinger 2015

Agrawal 2014

Fritsch2014

Lin 2013

Marhofer 2013

Rancourt 2002



Which adjuvant?

ÅDexamethasone

Choi S BJA 2014



Route of application



Route of application

LA 

perineurally
LA + adjuvant 

perineurally

LA perineurally

+ adjuvant 

systemically



Desmot M BJA 2013

Dexamethasone



Desmot M Anaesthesia 2015

Why do they work? Dexamethasone



How should I use adjuvants?

ÅPREFER SYSTEMIC APPLICATION 

especially dexamethasone

ÅEffective are buprenorphine, clonidine, 

dexmedetomidine, dexamethasone, Mg

ÅThe rest is useless and possibly 

dangerous



Adjuvants?

Lönnqvist P-A Ped Anesth 2014
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Blocks

SOLE Fillet from the plancha, carrot puree & carrot 

broth

RED GURNARD Baked on ham, sea vegetables & 

herbs, sweetcorn & egg puree

DZB BEEF RIB Cranberry - shallot chutney, swiss 

chard and red wine beef jus

ROE DEER Roasted loin with red current, celeriac 

in salt crust, Devilled sauce



Blocks

Jöhr M AINS 2006



Blocks

Nerveblockade
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TAP

ÅCarney J Anesth Analg 2010

Open appendectomy (n=40) TAP vs. Placebo

ÝDouble morphine consumption, higher VAS 

scores

ÅSandeman DJ BJA 2011

Lapasroscopic appendectomy (n=93) 

TAP vs. Placebo => pain score reduced 

(0 vs. 2); morphine consumption n.s. 



TAP

ÅFredrickson MJ Ped Anesth 2010

Inguinal hernia repair (n=41)

TAP vs. Ilioinguinal => more pain and more 

NSAID with TAP

ÅSchin L EJA 2013

Inguinal hernia repair (n=57) TAP vs. Placebo

Time to first rescue 4.7h vs. 17

Comulative dose 1 vs. 3. (Rescue = PCM)



TAP

ÅLapmahapaisan S Ped Anesth 2015

Open abdominal surgery, (n=54)

TAP vs. WI => no effect 

ÅFaase MA J Ped Urol 2015

Urologic laparoscopic surgery (n=51) 

TAP vs. Caudal => more intraop opioid for 

TAP



TAP



CONCLUSIONS

ÅRA beter than systemic analgesia

ÅPeripheral anesthesia safer than neuraxial

ÅPediatric equipment is needed

ÅNo adjuvants for peripheral nerve block

ÅBeter 20-times two types of blocks than 2-

times 20 types of block

ÅBe critical over your blocks and monitor your 

quality (PRAN or Quipsi/Pain-out)



Connective tissue disease



Connective tissue disease

ÅIs there anything to care about when doing 

RA in patient with connective tissue 

disease?



Ehlers Danlos Syndrome

ÅTranscutaneous LA do not work

ÅInfiltration of LA -> less effective

ÅPNB works (sometimes)

ÅEpidural anesthesia works

ÅSpinal anesthesia works



Connective tissue disorder

ÅA patient with Marfan syndrome suffers 

from severe postpuncture headache 2 days 

after spinal anesthesia. What would be 

your first management



Marfan



Connective tissue disorder

ÅProne to epidural ectasias 

ÅEhlers-Danlos syndrome 

ÅHypermotility syndrome

ÅMarfan syndrome

ÅBe cautious with neuraxial blocks

ÅRisk of insufficient anesthesia

ÅRisk of liquor leckage 



Case orthopedic procedure

Å17 yo scheduled for bilateral achilles tendon 

transposition (club feet, pes equinus)

ÅPMH

ÅCongenital aortic stenose

ÅAortic valve reconstruction at age 12

ÅComplicated by postcardiotomy syndrome

ÅRemaining aortic insufficiency & stenosis

ÅDeveloping renal insufficiency



Case orthopedic procedure

ÅPMH continued

ÅPeritoneal dialysis complicated by infections

ÅKidney transplantation at age 12

ÅPoor kidney (transplantate) function 

ÅAt age 15 Ross procedure with complicated 

postoperative recovery

ÅRemaining muscular infravalvular stenosis

ÅInstabile postoperative balance between 

hyper- and hypovolemia



Case orthopedic procedure

ÅPMH continued

ÅPostoperative critical illness neuropathy

ÅDevelopment of bilateral clubfoot

ÅEcho: 

ÅSubvulvular muscular aortic stenosis (HOCM)

ÅMild aortic insufficiency

ÅSevere left ventricular hypertrophy

ÅCombined mitral insufficiency and stenosis

ÅClinically no signs of insufficiency



Case orthopedic procedure

ÅYour anesthetic plan?



Case orthopedic procedure

ÅOur plan

ÅCombined sciatic & femoral nerve block

ÅNerve block and procedure without 
sedation

ÅOperate one leg at a time (LA toxicity)

ÅPatient willing and able to undergo 
procedure awake

ÅSchedule an anesthesiologist with 
experience in RA and PA



Case orthopedic procedure

ÅMy experience

ÅTeam prepared for the plan

ÅGirl extremely hospitalized

ÅCommunicating with mother in arab

ÅMother does not speak Dutch or English

ÅDirect communication with girl difficult

ÅCooperation with block marginal


