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Ketamin

» 1962 yilinda Stevens tarafindan bulunmus olup
insanlarda ilk kullanimi 1965 yilindadir.

» Diger anestezik ilaglardan onemli farki, solunum ve
kardiyovaskuler sistemleri deprese etmemesidir.

» Fakat psikolojik yan etkileri mevcuttur.

» Hiperaljezik ve opiat etkisi sebebiyle kronik agri
tedavisinde, noroprotektif etkisi sebebiyle de anestezide
kullanimi artmaktadir.
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Figure 1. Pharmacological effects :epo:tedfo'taowﬁc and S(—+)-ketamine which are presumed to be relevant for neuroprotection. After onset
of brain injury, blockade of excessive stmulation of N-methyl-D-aspartate (NMDA) receptors by ketamine reduces calcum influx through
the receptor charmel T. This attenuates supraphysiological increases in the assembly and interaction of NMDA receptor subunits,

postsynaptic density proteins, and other intracellular signaling systems such as protein kinases 2;. Thus, several kinase transduction cascades
become less activated. This improves preservation of metabolism and maintenance of the mitochondrial ransmembrane potential @. Thus,

in turn, reduces athologu:al activation of transcription factors @. Proteins inveolved in apoptosis are less actvated, which 1s assocated with
less DNA fragmentation §. A better preservation of synaptic proteins occurs, and the expression of growth proteins indicating regeneration

in adult neurons is enhanced. The prevention of pathological amplification of NMDA receptor signaling finally results in increased cellular
survival, preserved cellular and synaptic integrity, and regenerative efforts. “Superiority of/effects induced by S(—)-ketamine, only.



Ketamin

v

KC’'de metabolize olur.

Glukuronid turevleri ile birleserek idrarla atilr.

v

En onemli metaboliti norketamindir.

v

>

Norketaminin analjezi etkisini uzattigi on goralmustur.




Ketamin
» 1ki izomeri mevcuttur. (S+, R-)

» S+ 1zomeri R- izomerine gore daha fazla elimine olup
daha fazla etki gostererek EEG’yi daha fazla
baskilamaktadir.

» Ketaminin v kullanimina ek olarak im, transkutaneal,
oral (%20-30 etki) ve intranazal (%40-50 etki)
kullanimlari da mevcuttur.




o Ketaminin,

- dusuk molekul agirlikl,

- fizyolojik pHa yakin,

- yagda ¢ozunurlugunun yuksek,

- kan beyin bariyerini hizli gegmesi,

- etkisini kisa surede gostermesi onemli ozellikleridir.




Ketamin

» Santral Sinir Sistemi

- Ketamin disosiyatif anestezi yapan bir intravenoz
anestezik ajandir. Hastalarin derin analjezi etkisinde
oldugu fakat gozlerini acik tuttugu ve bircok refleksini
(kornea, oksurme, yutkunma, ogurme) surdurdugu
gorulmustur.

- Talamokortikal sistemin depresyonu, limbik sistemin
aktivasyonu sonucu beynin bu iki bolgesi disosiye
olmakta (ayrilmakta), katalepsi, hafif sedasyon, amnezi
ve analjezi ile karakterize bu tabloya da disosiyatif
anestezi denmektedir.
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Ketamin

» Santral Sinir Sistemi
- Pupllleri dilate eder ve nistagmus olusturabilir.
- GOz yaslI ve tukruk salgilanmasini artirir.
- Iskelet kas tonusu artirir.
- Nosiseptif (agr1 ve aci verici uyartiya duyarli; bu

nitelikte uyartiyr alma ve iletme yetenegine sahip)
santral sensitizasyonu baskilar.

- Ketamin dozu ile SSS etki suresi dogru orantilidir.
- Benzodiazepinler, ketaminlerin etki suresini artirir.
- Opiat kullanimindan sonra akut toleransi azalir.




Ketamin
» Santral Sinir Sistemi

- Etkilerini opiat benzeri ve NMDA reseptorleri Uzerinden
gosterir.

> Yan etkilerinde Naloxan kullanilabilir.




Ketamin

» Ketamin kullanimi sonucu istenmeyen psikolojik
reaksiyonlar ortaya c¢ikabilir.

» Bunlar gesitlilik gostermekle birlikte en sik gorulenleri;
- Canli ruyalar
> llizyonlar

» Bu yan etkiler yasa (yaslilar |), doza (yuksek doz 1),
cinsiyete (erkeklerde |) gore degisebilir.

» Yan eftkileri icin benzodiazepinler ( midazolam,
lorazepam, diazepam) kullanilabilir.




Ketamin
» Solunum Sistemi
- Minimal etki gosterir.

> Indiiksiyon dozunun (2mg/kg) bolus sekilde verilmesi
sonucu solunum sayisini azaltir. Cocuklarda gorulme
sikhgi daha fazladir.

> YUksek dozlarda kullanimi nadiren apneye sebep
olabilir.




Ketamin

» Solunum Sistemi
- Bronsial kaslari gevsetir.

> Bu etkisini sempatomimetik Uzerinden gosterir.
- Bronkospazimda pulmoner kompliyansi artirir.

- Bronkodilatasyon etkisi sebebiyle astim tedavisinde
kullanilabilir (Bu konuda tartismali diger bir durum).




Ketamin

» Solunum Sistemi

- Tukruk salgisini artirdigi icin 0zellikle cocuklarda hava
yolu obstruksiyonlarina bunun sonucunda da
laryngospazma yol acgabilir.




Ketamin

» Kardiyovaskuler Sistem

- Ketamin kan basincini, nabizi, kardiyak outputu artirir.

- Hemodinamik degisiklikler ketamin dozuyla iligkili
degildir.

- Pulmoner arter basing artisina sebep olabilir.

- Negatif inotropik etki gosterebilir.




Ketamin

» Kardiyovaskuler Sistem

- Ketamin kullanimi sonuncu tasikardi ve hipertansiyon
geligebillir.

- Benzodiazepinler, inhale anestezikler ve propofol
ketaminin bu etkilerini azaltir.




Ketamin

» Ketamin anestezik amacli premedikasyonda,

sedasyonda, induksiyonda ve agri tedavisinde
kullanilabilir.

» Ketaminin,

> solunum ve kardiyovaskuler sistem hastaligi olanlarda,

> hipovolemi veya kardiomyopati sonucu hemodinamisi
kotu olanlarda yan etkisi cok azdir.




Ketamin

» Kan kaybinin eslik ettigi travmalarda,
» Septik sokta,

» Kardiyak tamponatda,

» Perikarditte,

» Konjenital kalp hastaliklarinda (sagdan sola santi
olanlarda)

» Malign hipertermide kullanilabilir




Ketamin

» Ketaminin; propofol veya midazolam ile birlikte
kullanilmasi valvular veya iskemik kalp hastalarinda
kardiyak etki suresini artirir.

» Ketaminin, benzodiazepam veya sufentanil ile
kullanimiyla da yan etkileri olan tasikardi, hipertansiyon
ve psikolojik dengesizlikleri onlenebilir.




Ketamin

» Ketamin ¢ocuklarda sedasyon amacli kullanilabilir.

» Ozellikle; kardiyak katerizasyonda, radyoterapide,
radyolojik calismalarda, kiyafet degistirme ve dis ile ilgili
iIslemlerde.




Ketamin

v

Genel anestezi induksiyonu

> lv: 0.5-2 mg/kg

> Im: 4-6 mg/kg

Genel anestezi idamesi

> lv: 0.5-1 mg/kg, 15-45 pg/kg/dk
Sedasyon ve analjezi

> lv: 0.2-0.8 mg/kg

> Im: 2-4 mg/kg

Engelleyici analjezi

> lv: 0.15-0.25 mg/kg

v

v

v




Ketamin

» Yan etkileri

- Kafa i¢i basinci artirir (Prospektif bilgisi ve FDA halen
uyariyor).

- Solunum apnesi yapalbilir.

- Glokoma sebep olabillir.

o HT

> Tasikardi

o Psikiyatrik hastaliklari (sizofren, deliryum)
indukleyebilir.

> Norotoksik etkisinden dolay (klorobutanol)
subaraknoid ve epidural kanamalarda kontrendikedir.




Physiological glutamate

Volatile anesthetics
Barbiturates
Benzodiazepines

> Neurotoxicity

Excess glutamate

Figure 2. Because of the requirement for physiological glutamate signaling, and the toxic effects of excessive glutamate signaling, N-methyl-p-
aspartate (NMDA) receptor block by ketamine can have both beneficial and detrimental effects. The toxic effects can be prevented by a

yaminobutyric acid (GABA) receptor agonist, as explained: A, the physiological glutamate signaling pathway is shown. Stimulation of cell 1 with
glutamate results in release of GABA. This inhubits cell 2, and as a result, cell 3 is exposed to a limited ammmtofgluumate only. In the presence
of ketamine, the inhibition of cell 2 by GABA is diminished. The result is an overexcitation of cell 3, and resulting damage, as observed in
retrosplenial cortex and cingulate gyrus in adult rats exposed to ketamine. The detrimental effect can be blocked by administration of exogenous
GABA agonists (volatile anesthetics, barbiturates, or benzodiazepines), which will prevent glutamate secretion from cell 2. B, Toxic glutamate
signaling is shown. An excess glutamate, acting through NMDA receptor, induces cellular toxicity. This effect is blocked by ketamine. NMDA-R
= NMDA receptor, GABA-R = GABA receptor, Glu = glutamate, Glu-R = glutamate receptor, + = stimulating effect, = = inhibiting effect.



Travmatik Beyin Yaralanmalari

» TBY, onemli bir mortalite ve morbidite nedeni olmaya
devam etmaktedir.

» USA'da, her yil 1.4 milyon insanin travmatik beyin
yaralanmasina maruz kaldigi dusunulmektedir.

» Genellikle kunt (motorlu tasit kazalari, dusmeler) ya da
penetran (delici-kesici alet, atesli silah gibi)
yaralanmalarla etkilenmektedir.




» ATLS’ye gore;

» 13-15 Hafif TBY
» 9-12 Orta TBY
» 3-8 Ciddi/Agir TBY

.



Hafif TBY’lerde ana tedavi gozlemdir.

Ancak orta ve agir TBY’larinda primer ve sekonder
hasarin onlenmesine yonelik tedaviler tani sureci ile bir
arada olmak zorundadir (Hipoksemi, hipotansiyon,
artmis ICP ve azalmis serebral perfuzyon).

Agir TBY ve hipotansiyonun bir arada oldugu olgularda
mortalitede onemli artiglar bildirilmistir.

Ayrica artmis ICP ve nobetler de sekonder beyin
hasarinda artisa neden olabilmektedir.




Hangi sedoanaljezik ila¢ daha etkili?
Tekli mi tercih edelim kombine mi kullanalim?

icp Antikonviilzan

Thiopental X H
Methohexital H H
Propofol H H
Ketamin =/1 (V)
Midazolam ! H
Opioide =/| =

Succinylcholin f =

Nichtdepolarisierende Relaxanzien = -




» Ketamin icin en ¢ok uzerinde durulan konu ICP artisidir.

» Dogal olarak TBY hastalarinda kullaniimasi noktasinda
cesitli tereddutler mevcuttur.

» Literatur incelendiginde gunumuze kadar olan
calismalarda farkli sonuclar elde edilmistir.




Table 1. Cerebral Hemodynamic Effects of Ketamine in Human

Hemodynamics Study setting/
Chuality Size fstudy 1 increase, | decrease, intracrania Concomitant
Reference SC0TE group Diose, ketamine + no change compliance medication Ventilation
ayberg et MNA 20 Ket 1 mg/kg bolus, + MAF, CPP, AVDO, | Neurosurgical Izoflurane Controlled,
al. {1%] racemic VMCA, ICP patients, mildly anesthesia with normoventilation
1945 raised ICP MO
Strebel et al. 3 6/6/6/6 Ket/ 2 mg/kg bolus, T VMCA and T MAP | Neurosurgical Isoflurane Controlled,
(12) 1995 C/Mids racemic VMCA and == MAP 7 patients, no anesthesia + normoventilation
Esm VMCA and | MAP cerebral 0.1 kg/mg
COMpromise midazolam, or
5 mg esmolol boli
Kolenda et 5 16/17 Ket/ 65 mg/kg/d 1 MAF and CFP, Head-injured 65 mg/ke/d Controlled,
al. (1&) Fen racemic, cont. compared to fentanyl patients, ICU/ midazolam, cont. normoventilation
1996 infusion increased [CT infusion
Albanese et NA B Ket 1, 3 5 mg/kg = MAP, CPP, S0y, «» Head-injured 3 mg/kg/h Controlled,
al. {}T,I racemic, bolus VCMAS | IC patients, ICU/ propofol, cont. normoventilation
194 increased [ infusion
Bourgoin et 5 12/13 Ket/ 492 = 15mg/ = ICPand CPF, 7 HR, Head-injured 984 + A0 mg/kg/h  Controlled,
al. (18) Suf kg/h racemic, compared to sufentanil patients, ICU/ midazolam, cont. normoventilation
2003 cont. infusion increased [CT imfusion
Sakai et al. 2 778 Awa/ 2 mglkp/h +« MAP, HE, VMCA no  Surgical patients, 6 mg/kg'h Controlled or hypo-
(26) Pro/Pro racemic, cont. cerebral compromise > propotol, cont. normoventilation or hyper-
infusion VMCA, paC infusion ventilation
mmpared to propofol
alone
Magase et al. 3 15/15 Ket/C 1 mg/kg = VMCA, compared to  Surgical patients, no  Isoflurane Controlled,
&?] 2001 racemic, bolus isoflurane alone cerebral anesthesia hypoventilation
COMpromise without N2O
Engelhard et 3 12/12 25 mg/kg/ h +» autoregulatory index,  Surgical patients, no  15-2.5 pg/kg/ml Controlled,
al. {2B) ProKet/ S+, cont. compared to cerebral pmpﬂ?ﬂl targeted normoventilation
200 Sevo infusion sevoflurane anesthesia COmMpromise plasma
concentration
Vollenweider MA 101010 Each isomer: S5+: T rCMREGIe anterior  Volunteers, no Mone Spontaneous
et al. {29) S+/R-/C 15 mg bolus ulate, frontal, cerebral
1997 +10 parietal, left compromise
1.2 mg/kg/h, sensorimotor cortices,
cont, infusion thalamus
E— | dACMEGIu
temporomedial cortex,
left insula
Holcomb et MA 13/10 Ket/C 0.3 mg/kg bolus, 1 rCBF in anterior Yolunteers, no Mone Spontaneous
al. {IE[I] racemic cngulate, medial, cerebral
200 inferior, frontal cortices COMpromise
1 rfCBF {re]al:ue’] in
cerebellum
Langzji et al. NA 9 Ket 30, 100, 300 ng/ Global 1 rCBF, highest in Volunteers, no Mone Spontaneous
fglﬂEIIIE ml racemic, anterior ::mgu]ate cerebral
targeted thalamus, putamen, COmMpromise
plasma frontal cortices, ==
concentration rCMRO,, T

frontal cortex
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REVIEW ARTICLE

Anaesthesia in haemodynamically compromised
emergency patients: does ketamine represent the best
choice of induction agent?

C. Morris," A. Perris,? J. Klein' and P. Mahoney?

1 Consultant in Anaesthesia and Intensive Care Medicine, 2 Speaalist Registrar in Emergency Medicine, Derby Hospitals
Foundation Trust Derby, UK

3 Defence Professor Anaesthesia, Department of Military Anaesthesia and Cntical Care, Royal Centre for Defence
Medicine, Birmingham Research Park, Edgbaston, Birmingham, UK

Summary

In rapid sequence induction of anaesthesia in the emergency setung in shocked or hypotensive
patients (e.g. ruptured abdominal aortic aneurysm, polytrauma or septic shock), prior resuscitation
is often suboptimal and comorbidities (particularly cardiovascular) may be extensive. The induction
agents with the most favourable pharmacological properties conferring haemodynamic stability
appear to be ketamine and etomidate. However, etomidate has been withdrawn from use in some
countries and impairs steroidogenesis. Ketamine has been tradigonally contra-indicated in the
presence of brain injury, but we argue in this review that any adverse effects of the drug on intra-
cramal pressure or cerebral blood flow are in fact attenuated or reversed by controlled ventilation,
subsequent anaesthesia and the greater general haemodynamic stability conferred by the drug.
Ketamine represents a very rational choice for rapid sequence induction in haemodynamically
compromised patients.




See the ling editorial in this issue, pp 37—39_ J Neurosurg Pediatrics 4:40-46, 2009

Effectiveness of ketamine in decreasing intracranial pressure
in children with intracranial hypertension

Clinical article

Gap Bar-Josern, MDY Youv Guinsvrp, M.D..* Apa Tavar, Par.D..?

axp JosepH N. GuiLsurp, M. D22

'Pacdiatric Critical Care and *“Pacdiatric Newrosurgery, Meyer Children’s Hospital, Rambam Medical
Center; and ‘Rappaport Faculty of Medicine, Technion, Isracl Instifute of Technelogy, Haifa, Isracl

Objecr. Deepening sedation is often needed in patients with intracranial hypertension. All widely used sedative
and anesthetic agents (op1oids. benzodiazepimes, propofol. and barbiturates) decrease blood pressure and may there-
fore decrease cerebral perfusion pressure (CPP). Ketamine 15 a potent, safe, rapid-onset anesthetic agent that does not
decrease blood pressure. However, ketamune s use in patients with traumatic brain mjury and intracramal hyperten-
sion 15 precluded becaunse it 1s widely stated that it increases intracramial pressure (ICP). Based on anecdotal climical
expenience, the anthors hypothesized that ketamine does not increase —but may rather decrease —ICP.

Methods. The anthors conducted a prospective, controlled, clinical trial of data obtained in a pediatme intensive
care unit of a regional frauma center. All patients were sedated and mechanically ventilated prior to mclusion in the
study. Chaldren with sustained, elevated ICP (> 18 mum Hg) resistant to first-tier therapies received a single ketanune
dose (1-1 5 mg/kg) either to prevent further ICP increase dunng a potentially distressing intervention {Group 1) or as
an additional measure to lower ICP (Group 2). Hemodynamic, ICP, and CPP values were recorded before ketanune
admimisiration, and repeated-measures analysis of vanance was used to compare these values with those recorded
every minute for 10 minutes following ketamine administration.

Resules. The results of 82 ketanmine administrations in 30 patients were analyzed. Overall, following ketanine
administration, ICP decreased by 30% (from 258 £ 84 to 180 £ 8.5 mm Hg) (p < 0.001) and CPP mcreased from
54411 7to 583 £134 mm Hg (p = 0.005). In Group 1, ICP decreased significantly following ketanmine admin-
istration amd increased by = 2 mm Hg dunng the distressing mtervention in only 1 of 17 events. In Group 2, when
ketamine was administered to lower persistent intracramal hypertension, ICP decreased by 33% (from 260 £901] to
17.5 £ 9.1 mum Hg) {p = 0.0001) following ketamine adnministration.

Conclusions. In ventlation-treated patients with miracranial hypertension, ketamine effectively decreased ICP
and prevented untoward ICP elevations dunng potentially distressing interventions, without lowenng blood pressure
and CPP. These results refute the notion that ketanmune increases ICP. Ketamane 15 a safe and effective drug for patients
with traumatic brain mjury and intracramnaal hypertension, and it can possibly be used safely mm trauma emergency
sitmations. (DO 10317172009 1 PEDS0S5319)



MEDICAL INTELLIGENCE

Revising a Dogma: Ketamine for Patients with
Neurological Injury?

Sabine Himmelseher, MD*, and Marcel E. Durieux, MD, PhDt

*Klinik fuer Anaesthesiologie, Klinikum rechts der Isar, Technische Universitat, Miinchen, Germany; and tDepartment of
Anesthesiology, University of Virginia Health System, Charlottesville, Virginia

We evaluated reports of randomized clinical trials in the
perioperative and intensive care setting conceming ket-
amine’s effects on the brain in patients with, or at risk for,
neurological injury. We also reviewed other studies in hu-
mans on the drug's effects on the brain, and reports that
examined ketamine in experimental brain injury. In the
clinical setting, level Il evidence indicates that ketamine
does not increase intracranial pressure when used under
conditions of controlled ventilation, coadministration of a
y-aminobutyric acid (GABA) receptor agonist, and with-

out nitrous oxide. Ketamine may thus safely be used in
neurologically impaired patients. Compared with other
anesthetics or sedativ es, level IT and I1I evidence indicates

thathemodynamic stimulation induced by ketamine may
improve cerebral perfusion; this could make the drug a
preferred choice in sedative regimes after brain injury. In
the laboratory, ketamine has neuroprotective, and 5(+)-
ketamine additional neuroregenerative effects, even
when administered after onset of a cerebral insult. How-
ever, improved outcomes were only reported in studies
with brief recovery observation intervals. In developing
animals, and in certain brain areas of adult rats without
cerebral injury, neurotoxic effects were noted after large-
dose ketamine. These were prevented by coadministra-
tion of GABA receptor agonists.

(Anesth Analg 2005;101:524-34)
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The Emerging Use of Ketamine for Anesthesia and Sedation in
Traumatic Brain Injuries

Lee C. Chang’', Sally R. Raty’, Jaime Ortiz', Neil S. Bailard’, and Sanjay .J. Mathew=-=>
"Department of Anesthesioclogy, Baylor College of Medicine, Houston, TX, USA

2Staff Physician, Michael E. Debakey VA Medical Center, Houston, TX, USA

*Menninger Department of Psychiatry & Behavioral Sciences, Baylor College of Medicine,
Houston, TX, USA

SUMMARY

Background—Traditionally, the use of ketamine for patients with travmatic brain injuries is
contraindicated due to the concern of increasing intracranial pressure (ICP). These concems,
however, originated from early studies and case reports that were inadequately controlled and
designed. Recently. the concern of using ketamine in these patients has been challenged by a
mmmber of published studies demonstrating that the use of ketamine was safe in these patients.

Aims—The purpose of this article was to review the current literature in regards to using
ketammine 1n patients with tranmatic brain injuries m different clinical settings associated with
anesthesia. as well as review the potential mechanisms underlying the neuwroprotective effects of
ketamuine.

Results—Studies examining the use of ketamine for induction. maintenance, and sedation in
patients with TEI have had promising results. The vse of ketamine 1n a controlled ventilation
setting and in combination with other sedative agents has demonstrated no increase in ICP.

Conclusions—The role of ketamine as a newroprotective agent in humans remains inconchisive

and adeguately powered; randomuzed controlled trials performed in patients undergoing surgery
for travumatic brain mjury are necessary.
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ORIGINAL ARTICLE

Ketamine does not increase intracranial pressure compared
with opioids: meta-analysis of randomized controlled trials

Kin Wang * Xibing Ding + Yoo Tome ¢
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ean Li
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Abstract

Backgrownd Ketamine is traditionall v avodded in sedation
management of patients with risk of intracranial hyper-
tension. However, results from many climcal tials con-
tradict this concern. We critically analyveed the published
data of the effects of ketamine on intracranial pressore
(ICP) and other cerebral hemodvnamics to determine
whether ketamine was safe for patients with hemodynamic
instability and brain injunes.

Merthods  We systematicall v searched the online database s
of PubMed, Meadline, Embase, Current Controlled Trials,
and Cochrane Central (last search performed on January
15, 2004, Tral characteristics and outcomes were imde-
pendently extracted by two assessors (Xin Wang, XNibing
Mng). For continuwows dats, mean differences (WMD) were
fommulated. TF the P value of the chi-squame test was =00 10
or IF =50 %, a fixed-effects model was used: otherwise, the
random effects model was adopted.

Reswlrts  Five mals (n = 198) met the imclusion onteria.
FTeirme TP thee et T4 B el Festarriires

Josrranle  wathim

34 May 2014

administration as the moun outcome, the vuse of ketamine
leads to the same TCP levels as opioids [MD = 1.94; 95 %
confidence interval (95 9% CT), —235, 623 P = 0.38]
There were no significant differences in mean  arterial
pressume values between the two groups (MDD = 0.99:;
Of5 % CI, —2.24, 4.22: P = (.55 Ketamine administration
was also comparable with opioids in the maintenance of
cembral perfusion pressure (MD = —1.07; 95 % CL
=T7.95 58 P = 0.76).

The results of this study suggest that keta-
i ne d.u-::t. ol Incrense I'L_'F‘ -;:umpu:rﬁi wilh upmuil. Kela-

Conc lusions

Chnical uppl.u;.ul.u.'rl of ketarmine should not be dl.li::-i.}uruj_s:d
on the bhasis of KP-related concerns.

Kevwords Eetamine - Opioids -
Hemodvnamic instability - Bradn injunes

Intracmnial pressore -
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REVIEW ARTICLE

The Ketamine Effect on ICP in Traumatic Brain Injury

F. A, Feiler - J. Teitwel bawm - WL West -
.. WL Cxill i

Publisghed online: 11 Relbrwary 20014
S Springer SciencetrBusiness Media New York 2014

Abstract Our goal was o perform a systematic review of
the hterature on the use of EBstamine in trmumatic braon
injury (TRI) and its efects on intmecmnial pressure (BCP).
All arbcles from MEDLINE, BEOSIS, EMBASE, Global
Health, HealthStar, Scopus, Cochrane Library, the Inter-
national Chmeal Trals Registiry Platform (noceptiion to
Movember 2000 3, reference lists of relevant amicles, amd
gray literature were searched. Two reviewers independently
identified all manuscripts pertaining o the admini siration of
ketwmine i human TBI patnents that meoorded effects on
ICP. Secondary outcomes of effect on cerebral pedusion
pressure, mean arteral pressure, patient owlcormne, and

Elkectronic supplementary nsaterial The online version of this
arvicle {dod: W0, 10 s 1T 300EE-01 3-9050-y) oontain supplamentany
material, which is avaiable o sothdrized users

F. & Feiler (=) - M. Wes

Baotion of Newrosurgery, Depariment of Swrgery, Undversity of
Maniha, Winndpe g, MEB, Cansads

-l e e ler @ oo nrmand kdlsa ca

adverse effects were recorded. Two mviewers indepen-
dently extracted data including population characteristics
and trestment characteristics. The strength of evidence was
adjudicated vsing both the Oxford and GRADE methodol-
agy. Dur search strategy produced a total 371 citations.
Seven articles, six mamuiscopls and one mesting proceed-
ing., were comsidered for the review with all wtilizing
ketnmine, while documenting ICP in severes TBI patents.
All studies were prospective studies. Five and two studies
pertmned o adolits amd pedistrics, espectvely. Across all
studches, of the 10 adult and 55 pediatric patents described
ICP did not increpse in any of the studies durine ketamine

o signifcant
in P 'A-'I.IJ'I 'Iu:l.u.rn:l.n:: baolus. Ci:::rl::brul perfusion pressure and
mean blood pressume incressed in two studies, leading 1w a

decrease in vasopressors in ome. Mo significant  adverse
events related o ketamine wer recorded in any of the
studiess, Outcome data were  poorly documented. There
curently exists Oxford level 2h GEADE C evidence Lo
support that ketamine does nol increase ICF in severe THI
patients that are sedated and wvenlilated, and in fact may
lomwver it in selected cases.
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