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Neurodevelopmental impact of prenatal regional or general
anaesthesia: An ambidirectional pilot cohort study

Vanja Courteille **, Codme Sauvage “, Francis Veyckemans ", Shahad Albadri®, Lorna Le
Stanc, Gilles Orliaguet ®, Jean-Luc Hanouz °, Denis Vivien "#, Nicolas Poirel *",

Jean-Philippe Salaiin

» 2% des femmes enceintes
ont une anesthésie
générale pendant la
grossesse

» Effets a long terme sur le
neurodéveloppement...?

Neurodevelopmental outcome at 5 years of age after general
anaesthesia or awake-regional anaesthesia in infancy (GAS): an
international, multicentre, randomised controlled equivalence

trial.

PAEDIATRIC ANAESTHESIA

Behavioural disorders after prenatal exposure to anaesthesia for
maternal surgery

Caleb Ing"**® | Jeffrey H. Silber**, Deven Lackraj', Mark Olfson”, Caleb Miles®, Joseph G. Reiter”,
Siddharth Jain™®, Stanford Chihuri®, Ling Guo'® , Cynthia Gyamfi-Bannerman’,
Melanie Wall**® and Guohua Li**f

Courfeille and coll ACCPM 2025



Neurodevelopmental impact of prenatal regional or general
anaesthesia: An ambidirectional pilot cohort study
Vanja Courteille **, Cdme Sauvage , Francis Veyckemans ", Shahad Albadri®, Lorna Le

Stanc, Gilles Orliaguet ®, Jean-Luc Hanouz °, Denis Vivien "#, Nicolas Poirel *",
Jean-Philippe Salaiin

» Etude pilote monocentrique
»2011/2018

» Critére principal: Evaluation fonctions exécutives chez enfants nés aprés AG
ou Rachi A durant grossesse versus groupe controle ( BRIEF score)

> Critére secondaire: Evaluation fonctions exécutives selon facteurs
confondants

Courféflie and coll ACCPM 2025



Caesarean sac
(=18}

Pramaturity {r:
MNaurodevalap:
disorders (n=3

Exposed
Childeen

Mo response
refusal

(m=18) (32%
IS 28* (n=1)

Table 2

Peri-operative data available in the anaesthesia-exposed groups.

GA-group RA-group pvalue Mean difference or OR
n=40 n=13
Clinical characteristics at admission
Age of the mother at surgery {years) 293 (+5.1) 282 {£56) 053 107 |-2.23-4.42]
Known pregnancy at surgery 38 (95%) 10 (T7%) 0.05 1.74 [-0.18-367]

Gestational week at surgery (Wa + days)

Pregnancy timester at surgery

19 % 3 (210 + 1}

21+ 1(£12+3) 054

1+50[-3+60-7« 22

First trimester B {20%) 3 (23%) 0.44 0.18 [-1.32-1849]
Second rrimester 33 [58%) 5(38%) 0.37 [-0.51-2.05]
Third trimester o (23%) 5 (38%) 0.77 |-0.58-2.11]
A58 Physical Sratus Classification
ASA =1 1{3%) 1(BE) 0.5 118 [~ LE7-4.03]
ASA =2 34 [85%) 12 (92%) 0.75 |- 1.47-2.97)
ASA =3 o 120 |-1.79-4.20]
ASA = 4 o 0.03 |-3.23-329)
Sepsis [1] 018 143 |- 1.53-4.39]
Hemodynamic instability {3%) o 0.57 0.03 |-3.24-329]
Emergency procedure status 33 (83%) 9 (B9E) 031 0.74 |-0.68-2.17]
Wital signs ar admission
Systolic blood pressure (mmHg) 122 (£12} 120 (+£8) 0.7 1.43 [-6.05-891]
(39/34) (12,12}
Diastolic blood pressure {mmHg) B8 [=11) T1(+12) 036 3.55 |-4.20-11.30|
{39/39) (12/12)
Mean blood pressure (mmHg) BS (=10) BY (+9) 0.6 1.75 |- 4.86-8.36]
(39/39) (1212}
sp02 (%) 100 (99-100)  100(99-100) 056 023 [-0.52-0.98)
{39/39) (1212}
Heart rate {bpm) 92 (212) BY (+10) 025 522 |-3.74-14.18)
{39/39) (12/12)
Duration of surgery
Duration of surgery {min) 40 (22-60) 20 (10-30) 0.13 14.00 | -4.19-32.19]
{39/39) (1313}
surgery duration > G0 min 11 (28%) 3(23%) 0.75 0.24 [-1.23-1.30]
{11/39) (28%)  (3/13)(23%)
FIT O eI T T ST meT T N\
Intraoperative hypotension (SEF <100 mmHg) 34 [85%) 3(23%) <0001 302 |141-4.62]
(34/39) (8TE)  (3(12)(25%) onse of
Severe intraaperative hypotension (SBP <90 mmHg) 20 (625} 1(B%) ooz 230 |0.10-4.51]
(2036) (58)  (1/12) (BX)
Duration of intracperative hypotension {min} 20413 540 0.06 14,84 [-0.75-30.42) |:32‘:'_,n;-‘]
(34/36) (945 (3/12) (25%) )in:u
Postoperative hospitalizanon data
i )
WHO Step 1 postoperative analgesics 40 [ 100%) 13 (100%) !
WHO Step 2 postoperative analgesics 34 [85%) 7 (54%) o001 1.76 [0.52-3.20]
(34/39) (8T} (7(13) (54%)
WHO Step 3 postoperative analgesics 15 [38%) 0013 =001 189 |0.01-5.7E]
{15/38) (392 J
Duration of hospitalization |days] [2-4] 2(1-2) 0.0 236 [-020-4.91]

group included in the
analysis (n=40)

group included in the
analysis (n=13}

pregnancy included in the

analysis
n=41)




Table 7
BRIEF scores among the three groups (GA-group, BA-group and contred group). \
GA-group RA-group Contral group p value Mean BMean Mean : i
(=40 (n=13] n =41 difference differencea difference z
between berween GA and hetween F
GA and Ra control groups BA and control f
groups AT
BRIEF [Global execurive 54.7 [£11.6] S56.8 (+ 14.48) 528 [+ 9.6)
composite T-score )
Metacognition index 562 [+ 121] 591 {+ 134) 552 (+12.0) 49 1.31 [-9.75-1237] 227 [-5.42-997] 3.58 |-T44-14.61]
Behavioural rating index 503 (= 11,10 528 {+ 148) 481 [+ 10.8) 061 2B0 [-14.04-5.08] 093 [-6.77-8.63] 391 [-7.11-14.93]
Inhibition 511 (£ 11.5] S544(+152) 509(+103) 062 3.26 [-10.52-17.04] 0.22 [-9.37-9.81) 3.48 [-10.26-17.22]
Flexibility 578 [+ 124) 584+ 101 S57.0(+ 134) 093 0.76 [-13.02-14.54] .72 [-B.B7-10.32] 1.49 [-12.25-15.22]
Initiation 53.1(+11.3] 55.1(:141) 502 (+9.5) .30 200 [-11.78-15.78] 283 [-6.76-1242] 483 |-890-1857]
Emational control 5E.5 [+ 11.5) 594 (+ 1217 552 (+11.7) .50 2E9 [-10.89-16.67] 148 [-8.11-11.07]  2.39 |-1089-1667)
Working memaory 85.6 [+ 124] 536(+ 1130 521 (+101) (38 1.98 [-11.79-15.76] 350 [-6.09-13.00] 152 |-12.22-15.26]
Planning/organisation 525 [+ 116] 553(+123) 51.2({+94) 049 276 [-11.02-16.54) 133 [-8.26-1092]  4.00 [-9.65-1743]
Material organizarion S0.6 [+ 9.4) 512 (£ 148) 506 (+ 9.6) (LT 063 [-13.15 - 14.41]  0.01 |-9.58-9.61] 0.64 [-13.09-14.38]
Monitoring scale 803 (£ 11.1) S28(+ 148) 481 (+ 108) 40 252 [-1126 - 1630] 223 [-736-1182] 4.75|-899-18.49]

» Aucune différence dans le score BRIEF entre 3 groupes
» Pas de facteurs confondants retrouvés




“NESTHESIOLOGY

Effects of
Dexmedetomidine-
Remifentanil on
Neurodevelopment

of Children after
Inhalation Anesthesia: A
Randomized Clinical Trial

Anesthésie générale chez les jeunes enfants
Neurotoxicité?

Diminuer dose sevoflurane par association
dexmédetomidine/remifentanyl améliore t
il le neurodéveloppement?

400 enfants de moins de 2 ans
Groupe Sevoflurane n=169

Groupe dex/remi /sevo n=176

T T aw%
= {
ey

A 2 vs. (S5 M S

— — .
>
n=169 n=176 w
Sevoflurane maintenance ~- “  Dexmedetomidine 1 pg/kg bolus —>1 pg-kg™-min’

Remifentanil 0.1-0.2 pg-kg"*-min"
Sevoflurane maintenance

© No significant differences between groups except mean end-tidal sevoflurane (2.6% vs. 1.8%, P< 0.001)




“NESTHESIOLOGY

Effects of
Dexmedetomidine-
Remifentanil on
Neurodevelopment

of Children after
Inhalation Anesthesia: A
Randomized Clinical Trial

Table 2. Comparison of Perloperative Variables between the Control and DEX Group

5 /
Différence sur Variable Control Group {n = 200) DEX-R Group (n=200) Mean Differences (95% CI) P Value
N
> Parametre S Intraoperalive varlables
Dparation lime, min 494 = 36.7 440 = 381 54 (—1.8 lo 12.6) [ERE b
2 % Anasthesia lima, min J7.1 432 728 =444 4.4 (—3.Bla 12.6 0,243
R s - -
hemodynamlques Dexmaetamidine dose, ppkn [ 18=048 —1.9-20 W -1.7) < 0
o SNy, Ramitanland dose. pg'kg L} S56=46 —6.6 {—6.2 0 -5.0) = (DA
> Fractlon CXplreC cn Haarl rta, beats/min 151.0 = 127 1251 =130 25.8 (23.5- 28.4) Eailiig]
\_ Sysielic blood pressure, mmHy BE1x B3 B4.2 + 76 4.1 (2.6 56 < (DA
Z Dizstedic blood prassura, mmHg 41+ 02 403I+848 —1.14-% B ko 0.6} [IKL:3]
SeVOﬂurane Mian blood pressuna, mmHg G056+ B2 04 x82 0.2¢4-1.3 0 1.7} 079
3po,, % 99.9+ 0.3 5.8+ 0.3 01 1.0k 0.0) {058
Maan BIS valup Ha+126 A03 =122 12141033 414
{ A Maximum end-lidal sewallurane concentration. vol% 12048 22=07 1.040.8 tw 1.7) < (L0A
Pas de leference sur scorc Minimum end-tidal sevolurane concentration, vol% 21 =08 1.3=05 0.7 {0.6 to D.E) < (LD
v Mean end-tidal saveflurang concentration, wal% 28 + 06 18=05 D.940.7 w0 1.0) = [
neurodeveloppem ent \— o or-vesuciw-drgra o ot ey e
(Postoperalg varlagles 1 PAC]
Haart rata, beatsimin 160.6 + 28.0 1N.Z2+290 28.3 (23.9 1o 347} < LD
Systoles blood pressuna, mmHg 1048 =126 971 =108 7.8 (3.6 10 10.0) < (LN
\ R m 243 a4 fon o o 13 fnna
o Dac -2 Bt et
Mean blood pressura, mmHg E2Z+141 T21=108 101 T8 125 < 000
3po,, % 887 = 06 BT + 08 0.0 {001 to 0.1) {635
Tha data ars prasanted as the mean = SO or the number [percentage). The DEX-A group recaned the desmedstomiding and remidentand infusion along weth sewaflrane during
anasihesia. while tha control groun received only savafiurana.
BIS, E=peciral Index; PACY, postanesthesa cars unit; Spo_ coygen saturation measured by puise axmetry,




JAMA Pediatrics | Original Investigation | TRANSLATIONAL SCIENCE

EEG-Guided Titration of Sevoflurane

and Pediatric Anesthesia Emergence Delirium

A Randomized Clinical Trial

Wiporyube W BMiyasaka, B5, MS, MD; Yasuyuki Sueruki, MD, PhD; Emery M. Brown, MD, PhD;

Yasuko Magasaka, MD, PhD
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Figure 2. Titration of Sevoflurana [SEV) Anesthesia
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» Pas de différence sur
Pagitation

» Diminution
concentration

sévoflurane

» Révelil plus rapide

» La dose « habituelle »
de 1 MAC de
sevoflurane pour
entretien anesthésie
générale pourrait etre
excessive

Table 2. Qutcomes

Contral EEG-guided Differamce
Outcome {n = 86} {n=g1) (96.B5%C1)
Framary
[rF'ﬁ.ED soore =10, Mo (%) 30{35) 1% (21} 14 (-0.001% to 28)™ ]
wploTatory
PAED score =10 stratified by ags,
Blo frotal Mo, (%)
Lto<ty 18/28 (4T) 14439 (36} MA
2oy 5012 {42) 214 (14} LT
Ito<d y 312 {25) 116 (E) MA
#to <5y 3112 {25) 11149} MA
Sto <6y 1/12 {8} 119 HA
Maximum PAED score, mean (509 [ranga] 6.3 (5.8} [0-19] 4.9 {5.9% [0-20] 14{-0.5t03 3}
Maximum sevoflurane concentration, S.0(0.ay 2.0{0:2) 306290 3:.0)
mean {50, 25
Sevofiurane concentration after intubation, 2.5(0.0) 0.9 {0.2) 1L6{1.6t01.8)
mean {50, 25
Sevoflurane exposure, mean {50, MAC-hoors Z1{11) DB {0.5) 1.4(1.1t01.8)
Sevoflurans consumption, mean (500, mLh 261 (9.5} 11.1(3.6) 150138 L7
Bean (50 TO(3.3) TE{TAa) OE{-1 Btod.2)
Median (range) 6 {3-28) T {4-25) L
Time to extubation, minh
Mean (500 10.9 (3.8% La{2.6) 13(2.3t04.3)
Median (range) 11{0-24) T{3-17) L
Time to emergencs, min®
Mean (500 #0.3 (21.4) 190857 214154 to 2740
Median (range) 375011151 13 (3-B1} LY
Buration of PACL stay, min
Mean (500 34.3(19.8) 17.8{157) 165 (E0.8 to22.3)
Median (rangpes) 2 {F-149) 12 (3-F7) M
SEF duwing surgery. Hz
Mean (500 17.0(2.7% 23 8(21) 6.9 (~7.7 to ~6.1)
Median (range) 17.5(11.0-20.9) 261 {14 7-28.3)
P51 during surgary, mean (500 42 (B &6 [6) =334 (=258 ta~21.00
Burst suppression detectad, Mo, {%)° 20:{23) 20 (22} M,
Duration of nonzero suppression ratio, &5 0(13.7) B4 (2690 =39 (=11.7 to 4.0)

ean (50}, 5

T ——




EDITORIAL

EEG-Guided Pediatric Anesthesia—A Quality Innovation?

C. Dean Kurth, MD; David A. Gabrielsen, MO lan Yuar, MD

» Douleur post opératoire
» Evénements cardiovasculaires et respiratoires
» Agitation post anesthésie générale

» Pas de monitorage du systéme nerveux central
en pratique courante

» Surdosage ?

» Agitation post anesthésie générale (20 a 40%)
» Uetilisation du sévoflurane (dexmédétomidine
réduit ce risque)

» EEG peropératoire en pédiatrie :3 Barrieres
1/ équipements

= 2/ validation de ces données a grande échelle
= 3/ Formation des anesthésistes pédiatres a
cette technologie




PAEDIATRIC ANAESTHESIA

BJ A ED50 and ED95 of remimazolam for loss of consciousness in young
children: a dose-finding study for induction of anaesthesia

» Benzodiazepines
» Utilisation de plus en plus fréquente pour

induction et entretien d’une anesthésie générale
» Effet sédatf proche de celui de ’hypnovel
» Elimination proche de celle du remifentayl
» Dose chez ’enfant reste débattue

methyl 3-[(4S)-8-bromo-1-methyl-6-pyridin-2-yl-4 H-
imidazo[1,2-a][1,4]benzodiazepin-4-yl|propanoate




PAEDIATRIC ANAESTHESIA

BJ A ED50 and ED95 of remimazolam for loss of consciousness in young
children: a dose-finding study for induction of anaesthesia G
130 ) 20 —_—
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FE aVaY. 1 TEAFy ] 2 Répﬂ& — % 100 4 | !
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ngs%‘éﬁcee&%m {%?g 1 Abser 601 l % ‘ ie (pincement
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> Erirdr S EC0AA N Es: EVETERSEnTS dutn o1z 5 4 s IEEEIEIREE:
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ihdésitables 0 Absel
6 a 12 ans pefmet la perte de —_— -+ Group A -s- Group B — Group C
connaissance I _{s 20 2 a0 3 40 )(24.3-39.8) 33.5(28.5-40.5)




EDITORIAL

B|A

paediatric anaesthesia

Tom Giedsing Hansen™="©

and Thomas Engelhardt™*@

The promise of precision: exploring the role of remimazolam in

» Benzodiazépines /
antagoniste connu
(flumazenil)

Peu de recherches sur
hypnotiques alors que
remifentanyl, suggmadex...

Etude controlée avec
comparaison a ces
molécules?

Drug Remimazolam Midazolam Propofol

Onset of action 1-2 min 2-5 min 30-40s

Duration of 5-10 min (bolus) 30-60 min 5-10 min (bolus)

action

Metabolism Rapid metabolism by CES1 Hepatic hydroxylation Hepatic metabolism via

(primarily in the liver). via CYP3A4 to active glucuronidation and
metabolites. CYP450 and extrahepatic

{lungs).

Elimination 5-10 min 1.5-3h 30-60 min

half-life

Context- Short and stable. Minimal  Prolonged with repeated Short. Stable with

sensitive half-

life

accumulation even with
prolonged use or repeated

doses.

doses because of
accumulation and active

metabolites.

repeated doses, but
increases with prolonged

infusion.




- . Regional anaesthesia for awake urgent upper limb surgery

Anaesthesic,

in children: a prospective cohort study

Peri-operative medicine, critical care and pain

Olivier Maupain, (") Bernard Delvaux, (' Davy Huynh, Franck Ehooman, () Nabil Zanoun,
Thierry Garnier, Bertrand Morel, Clemence Franck () and Thomas Giral ¢

> 99 enfants de 6 é 12 ans avec un Table 1 Characteristics of patients undergoing urgent upper limb surgery. Values are mean [5D) or number (proportion).
oty X SRR Total Regional anaesthesia alone Regional anaesthesia with sedation
suivi complet a J14 (145 éligibles, and/or general anaesthesia
. n=99 n=81 n=18
99 lﬂChlS) Ags;y B.8(2.0) 9.0(2.0) 7B{1.7)
, , Sex; female 40(40%) 35 (43%) 5{2B%)
> ALR proposée seule en présence e ) 0] Yoy
arents BMI; kgm™ 17.4(3.7) 17.5(3.8) 18.2(3.5)
p ASA physical status 1 F5{96%) 79 98%) 14 (B9%)
> Organlsatlon /Circuit dédiés ASA physical status 2 4(4%) 2(2%) 2(11%)
Surgical indication
= (1 MAR+IADE> Wound 59(60%) 45(56%) 14(78%)
5 3 3 %, Fracture 27(27%) 25(31%) 2{11%)
Distraction écran Wound and fracture 2(2%) 2(2%) 0
= Evaluation ALR a 20 minutes i N s -
Location of surgery
Hand B1(82%) 45 (B80%) 164 (B9%)
» Critére principal: Efficacité/ Wrist 1(11%) 10(12%) 1t6%)
3 RS Forearm 4(4%) 4(5%) i
Faisabilité ALLR seule Elbow 3(3%) 2(2%) 1(6%)
» Critére secondaire : anxiété .- |
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Table 2 Procedure characteristics in patiemts undergeoing urgent upper limb surgery. Values are number (proportion} «
mean(SD)
Total Regional anaesthesia alone Regional anaesthesia with sedatio
and/or general anaesthesia
n=99 n=18
; i ; Association

:::l:::;:;a:sﬂ'lesm P8(99%) A n a esth e S I a .‘ : gl' Aanaesct‘h?u:ts

Auillary 92(93%) P ap suns sedidos, et cars o ps i —

Forearm/wrist 5(5%)

Supraclavicular 1{1%) Editorial

Dgial , "% Regional anaesthesia for awake surgery in children: we can,
Time to perform the block; min 58030
Local anaesthesia patch® 93(95%) but Should we?
Blockapproach o-piene S6(57%) = This article relates to: v
Ropivacaine dose; mg.kg'1 1.9(0.5)
Pain atsurgical site after 20 min* 2(2%s)
Braton el gy 15(14%) Anpjalae! M. E. Pearson B4 Hannah Gil‘l.»qaude Ecoffey )
Transfer to PACU 17(17%) 4(5%) 13(72%) - -
Time spent in recovery room; min 16{14) 101(4) 1B{1&) oog

a8

& 7
(=18} n=16] m=11} {n=15) (n=14) {n=18) [n=10]

18 nécessitants sédation: it

» 15lors ALR Répartition selon I'age
» 13 pour anxiété




Preoperative Virtual Reality for Pediatric Patients
Undergoing General Anesthesia: A Meta-Analysis of
Randomized Controlled Trial

A NCC seore VR Control Mean Differance Mean Differance Risk of Blas
A —Study or Subgroup 3 otal Moa 5 oto elg cil IV, Fixod, 95% C| ABCDE
(s
Ay ” :
Ry Parental satisfaction R Control Mean Difference Mean Difference Risk of Blas _
L Eijj Study or Subaroup Mo = otal Mean SD =i eigh ixod, 95% T i 2y A B 0
ﬁ Riyu 2017 93 03 34 84 07 35 124%  0.00[065 1.15 2017 == L] X ]
w - Ryu2018 94 04 34 B5 06 35 137% 090066 1.14] 2018 — @0 6@®
Ry Jung 2021 85 08 33 B 07 37 63% 050[0.15 0.85 2020 —— @9 6@
G Wu 2022 94 04 48 BB 05 48 241% 060[0.42 0.78] 2022 - @207 @
Lo Ryw2022 74 06 M 6B 07 33 81% 0600209 081 2022 —— Ll T RA
e Turgut 2024 805 35 7505 35 144% 050027073 2024 2, Ll k&L .
e Lee 2025 96 05 51 B9 05 51 21.0% 0.70[0.51,0.89) 2025 - Ll 2L L
Te
Total (85% CI) 268 274 100.0% 0.68 [0.59, 0.77) +
- B Heterogeneity: Chi® = 10.44, df = 6 (P =0.11%; I = 43% J t i J
~8t  Test for overall effect: Z = 14,96 (P < 0.00001) Ao 0 0B
- Ry o ' Favours [Contral]  Favouwrs [VH]
El] Oirk Af hiar lArwemnAd
ﬁ Total (35% CI) 149 200 100.0% -0.44 [-0.61, -0.28] L 2 |

" £ Heterogeneity: Chi = 222, df = 2 (P = 0.33); ¥ = 10% ’ J i ‘ ‘

3 -1 0 1 2
La Test for overall effect: L = 533 (F < 0.0000T) Fawvours [WVR] Favours [Codinol]

1L SN w v g l
Te Heterogenaity: Chi® = 3,86, df = 2 (P = 0.14); F = 48% L ] = T,
He Test for overall effect: Z = 4.53 (P < 0.00001) Favours [VR] Favours [Control)

Tl serwrme s = srre e sty Favours Pn"R] Favours :C{H\ I'CH]

T — By P — —— e

Zhao and all paediatric Anesthesia 2025



[INESTHESIOLOGY

Pediatric Regional
Anesthesia: A Practical
Guideline for Daily Clinical
Practice

Marhofer and coll Anesthesiology 2025



= N ESTH E SI 0 LO GY ' Table 2. Ultrasound-guided Regional Technigues

Block Ultrasound An:
Ped' t H R H I Caudal Dura mater
Ia rlc eglona carus medullaris
- -
Anesthesia: A Practical
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Fig. 1. Longitudinal ultrasound image of the relevant anatomy 2" {or ppddural blockade. The spread of local anesthetic (LA) appears

e ab

for caudat blockade. The local EI.ﬂEﬂmEiIE. which |s administered :autunurs “ﬂln a eaudal l:”ghf SJII:'E n! tl'l'E Imaﬂe} 5 a uanla‘l dIIEET.IDH ae

diring caudal blockade, is mainly visible by downward move- . {
st ot i et o) the dire: ke (M. The rigbt aide. | st hypoecholc and the epbdural space distends between the flavum

is the caudal direction. (See also supplemental video 1, RUPSY/ oy ae figament (FL) and the dura mater (DM). The gray double-headed

links. lww. com/ALM/ES. | CE. caudal equina. sce  arrow Indicates the spinal cord. SP, spinous process.
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Ventilator-Associated Pneumonia: An Update on the
Role of Lung Ultrasound in Adult, Pediatric, and
Neonatal ICU Practice
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Affiliations - expand

» Pneumopathies acquises sous ventilation mécanique est une problématique
fréquente en Réanimation (2 a 32%)
» Diagnostic: Radiographie,
» Pas de Tomodensitométrie pour les plus petits
» Revue
» Role de ’échographie pulmonaire dans le diagnostic des pneumopathies
acquises sous ventilation mécanique
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