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sur tous ces repos de garde ou on allait grimper en brassière seules au monde où courir dans les calanques. Tu 
me manques tous les jours depuis mon retour.
Pierre, avec ta façon de charrier et ton humour piquant qui cache une sensibilité et une fidélité en amitié dont je 
ne doute plus. Hâte qu'on aille à Nord en vélo!
Étienne, promis pour ton anniversaire je t'achète de la crème solaire.

Aux copains de l’escalade 
A ces moments avec vous ou l’esprit est ailleurs, les mains sensibles et les pieds recroquevillés. Mais après 
l’effort toujours le réconfort, loin de la médecine et des tracas, dehors ou dedans.
Clem on t’attends toujours pour grimper en lendemain de garde, espèce de faible :p 
Guillaume, on passera récupérer ton ligament sur la route de la Jordanie promis.

Et à toutes les belles rencontres au boulot, parce que quand même on y passe du temps !
Julien M, et toutes ces gardes d'externat où je me demandais comment autant d'informations peuvent être 
stockés dans une aussi petite tête. Ton acharnement à toute épreuve pour aider tes amis, et ton humour toujours 
fin et bien placé. 
David, le premier qui m’a montré que la réanimation c’est avant tout de la bienveillance et du travail d’équipe, 
et qu’une sonde d’intubation il y a un ballonnet dessus. J’espère que tu continueras à donner envie aux externes 
de faire cette spécialité, mais je n’en doute pas une seconde.  
Et à Jeannot aussi, parce que tu m’appelles princesse.

A l'équipe d’anesth du PEV, pour m’avoir pris au berceau dans la spécialité
Greg, c’était trop bien de retourner se faire suturer au bloc après l’escalade. Yvan qui pensait être le seul IADE 
de France qui ne saurait jamais intuber. PYM, tu m’as quand même offert une clope d’anniversaire que j’ai fumé
en trois fois.  Dimitry qui m’aura donné pour la vie le surnom de chippo, le petit oignon avec un palmier sur la 
tête. Géraud et Camille, toujours là pour boire des coups..et des fois pour travailler aussi, mais pas trop :)

A l'équipe du PSR, Pour m'avoir appris que l'anesthésie en clinique ça peut être du travail propre, bien fait, 
efficace et éthique.

Aux Anesth et aux IADES de GM et du NHE qui me supportent depuis 4 ans
Dédicace à Thomas costilles pour m’avoir fait faire ma première trachéo et fâché parce que je ne mets pas de 
casque en vélo
Brigitte qui m'a appris que même quand on a l'expérience, le perfectionnement et l'écoute des autres sont 
toujours d'actualité.
AFF qui m'a montré que la bonne ambiance et l'efficacité ne sont pas incompatibles.
Margaux, ma première interne DESAR au MIR quand j'étais externe et maintenant j’ai copié pour faire pareil 
Seb pour ton élocution fournie et ton humour cynique, pour la PLS pendant des heures à l’AFGSU.
Benji pour recruter tous les patients de la région en garde…et aussi pour être resté m’aider à monter les désilets à
21h alors que tu n'étais pas de garde
Bernard parce que quand on fait un VD tous les deux entre chats noirs toute l’équipe démissionne (et nous on 
décède le lendemain)  
Hugo et Mathilde, famille et duo de choc 
Mika je sais enfin quel ballon pour quel enfant enfin seulement pour quelques semaines après ca sera oublié

Aux Anesth et aux IADES du CJP
Vous qui m'avez vu bébé et vieille…Nat c'est quand qu'on grimpe ? Sarah je n'oublierai pas comment on perfuse
une tubulure c'est promis. Ulrich je garde cette pensée en arrière tête.

A l'équipe du SAMU, pour tous ces moments adrenalinés dans la bonne humeur et le respect de la dignité des 
patients quel que soit le lieu d'intervention. 

A l'équipe de Marseille, pour m'avoir conforté encore plus dans le choix d'exercice en traumato pour la suite. 
Dédicace à Charlotte Arbelot avec ton protocole PIPE, et la plus belle toise de la réa poly.
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Liste des abréviations
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NSAID : NonSteroidal Anti Inflammatory Drug

PNB : Peripheral Nerve Block

PVB: Paravertebral Block

RA : Regional Anesthesia
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Résumé 

Contexte : 

La douleur est un problème majeur dans les unités de réanimation et de soins continus (USC) et

est souvent traitée de manière inappropriée. L'anesthésie loco-régionale (ALR) apparaît comme

un nouvel outil très intéressant pour la gestion de la douleur dans ces services. Étant donné qu’il

existe peu de données sur l'utilisation de l'ALR dans le cadre de la réanimation et des services

de soins continus, l'objectif de cette étude est d'évaluer l'utilisation des techniques d'ALR chez

les patients de réanimation et de soins continus.

Objectifs : 

Objectif  principal  :  Evaluation  de  l’utilisation  de  l’anesthésie  loco-régionale  (ALR)  en

réanimation et en unité de soins continus pour la prise en charge de l’analgésie 

Objectifs  secondaires  :  Evaluation  de  l’ALR  réalisée  directement  en  réanimation  et  USC,

évaluation de l’ALR réalisée au bloc opératoire chez un patient transféré en réanimation/USC,

description des types, modalités de réalisation, et complications potentielles des ALR réalisées

dans ce contexte.

Méthodes : Étude multicentrique de la pratique professionnelle. Les données ont été collectées

sur une période d'une semaine (jours ouvrables) du 18/10/2021 à 8h00 au 22/10/2021 à 18h00)

qui était la même pour tous les centres participants. Les données de tous les patients médicaux,

chirurgicaux  et  traumatiques  admis  dans  les  21  services  de  réanimation/USC  en  France  et

recevant une ALR pendant la période de l’étude ont été recueillies à partir des données déjà

renseignées dans les dossiers médicaux des centres participants. Un formulaire par centre était

également  complété  par  l’investigateur  de  chaque  centre  concernant  les  caractéristiques

organisationnelles  du  service  et  les  caractéristiques  démographiques  et  cliniques  de  la
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population générale des patients admis dans leur unité.

Résultats  :  Parmi les 472 patients hospitalisés pendant la période, 87 (18%) patients ont été

inclus dans l'étude. L’ALR n'a pas été réalisée chez 7 patients en raison d'un refus (2/7, 26%) et

de  la  présence  de  contre-indications  (5/7,  74%).  Un  total  de  90  ALR  a  été  réalisé  chez  80

patients. Soixante-douze (80 %) ALR ont été réalisées au bloc opératoire avant le transfert des

patients  vers  l'unité  de  réanimation/USC  et  18  (20  %)  directement  dans  l'unité  de

réanimation/USC. Les ALR ont été principalement réalisées par un anesthésiste-réanimateur

(86/90,  96%)  le  jour  de  l'admission  en  réanimation/USC.  Les  différents  types  de  d’ALR

réalisées étaient un bloc nerveux périphérique (54/90, 60%), une anesthésie épidurale (32/90,

36%) ou une rachianesthésie (4/90, 4%). Parmi les blocs nerveux périphériques, les blocs de la

paroi  thoracique  et  de  la  paroi  abdominale  étaient  majoritairement  réalisés  (28/54,  (52%) et

12/54,  (22%),  respectivement).  La  principale  indication  retenue  par  les  médecins  pour  la

réalisation du bloc nerveux périphérique était la gestion de l'analgésie (86/90, 96%). Le guidage

échographique  a  été  utilisé  pour  53%  des  RA.  La  Ropivacaïne  était  le  principal  agent

anesthésique utilisé. En plus du bolus initial, une perfusion continue a été utilisée pour 46% des

ALR. Des analgésiques intraveineux concomitants ont été administrés à la plupart des patients.

Trente-six ALR ont été réalisées sous traitement anticoagulant. Au cours de l'étude, seulement

3  complications  mineures  ont  été  enregistrées  pendant  la  réalisation  de  l’ALR.  Parmi  les

patients ayant reçu une ALR, la durée du séjour en soins intensifs et à l'hôpital était de 3 [2-7] et

12 [7-19] jours, respectivement. Au 28ème jour, 97% des patients ayant reçu une RA étaient en

vie.    

 

Conclusion : 
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Il s'agit de la première étude prospective visant à fournir un aperçu et à évaluer l'utilisation de

l'anesthésie  loco-régionale  chez  les  patients  de  réanimation.  La  principale  indication  de

l'utilisation de l'ALR dans les unités de réanimation/USC était la gestion de la douleur après une

chirurgie majeure. L’ALR était moins pratiquée réanimation médicale et en traumatologie, bien

que le taux de complication rapporté soit faible. 

Mots clés : Réanimation, Soins Continus, Anesthésie Loco-régionale, Analgésie
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ARTICLE SCIENTIFIQUE 

Point-of-care  Regional  Anesthesia  in  the  Intensive  Care  Unit:  a  Multicenter  Study  of

Professional Practice

ABSTRACT

Point-of-care  Regional  Anesthesia  in  the  Intensive  Care  Unit:  a  Multicenter  Study  of

Professional Practice 

Introduction:  Pain  is  a  major  problem  in  the  Intensive  Care  Unit  (ICU)  and  is  frequently

treated inappropriately. Regional anesthesia (RA) emerges as a new and very interesting player

for pain management in the ICU. Because very little data exist about the use of RA in the ICU

setting,  the  objective  of  this  study is  to  evaluate  the use of  RA techniques in  both ICU and

stepdown units patients. 

Material  and Methods: Multicenter  study of professional  practice aiming at  describing the

types, modalities and indications of RA performed in ICU/stepdown units patients. Data were

collected over a one-week long period (i,e,; one week of working day, starting on October 18,

2021 at 8:00 a.m. to October 22, 2021 at 06:00 p.m.) which was the same for all participating

centers.  Data  from all  consecutive  medical,  surgical  and  trauma patients  admitted  to  the  21

ICUs in  France and receiving RA during the  study period were  collected from data  already

filled into the medical  charts  of  the participating centers.  One investigator  from each center

completed  one  questionnaire  before  beginning  the  collection  of  the  organizational

characteristics  of  the  ICU  and  the  demographics  and  clinical  characteristics  of  the  general

population of patients admitted to their ICU. 

Results:  Among  the  484  patients  hospitalized  during  the  one-week  study  period,  87  (18%)

patients were included in the study. RA was not performed in 7 patients because of refusal (2/7,

26%) and presence of contraindications (5/7, 74%). A total of 90  RA were performed in 80
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patients. Seventy-two (80%) RA were performed in the operating room before transferring the

patients  to  the  ICU  and  18  (20%)  directly  in  the  ICU.  RA  was  mainly  performed  by  an

intensivist-anesthesiologist  (86/90,  96%)  on  the  day  of  admission  to  the  ICU.  The  different

types of RA performed were peripheral nerve block (54/90, 60%), epidural anesthesia (32/90,

36%) and spinal anesthesia (4/90, 4%). Within the peripheral nerve block, chest and abdominal

wall blocks were mainly performed (28/54, (52%) and 12/54, (22%), respectively). The main

indication restrained by the physicians for performing RA was the management of analgesia

(86/90, 96%). Ultrasound guidance was used for 53% of RA. Ropivacaine was the main local

anesthetic used. In addition to the initial bolus, continuous infusion was used for 46% of RA.

Additional  intravenous  analgesics  were  administered  to  most  of  the  patients.  Thirty-six  RA

were  performed  under  an  anticoagulant  treatment.  During  the  study,  only  3  non-lethal

complications were recorded during RA. Among the patients who received RA, the length of

the ICU and hospital stay were 3 [2-7] and 12 [7-19] days, respectively. On day 28, 97% of

patients who received RA were alive.     

Discussion: This is the first prospective study to evaluate RA use in ICU patients. The main

indication to perform RA in ICU sustained by the physicians was the management of pain for

patients after major surgery. In medical and trauma ICU patients,  RA was clearly used less,

although  RA use  was  not  associated  with  higher  rates  of  complications  in  the  ICU patients

enrolled in our study. 

Keywords: Intensive Care Unit, Regional anesthesia, Analgesia
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INTRODUCTION

Pain  is  a  major  problem  in  the  intensive  care  unit  (ICU).  Despite  numerous

improvements, it has been estimated that as many as 70% of patients experience moderate to

severe  postoperative  pain  during  their  stay  in  the  ICU  [1–3].  Despite  improvements  in  our

understanding of the pathobiology of acute pain, the development of new analgesics [4], novel

methods  of  drug  delivery,  and  pain-reducing  minimally  invasive  surgical  techniques,  pain

management in the ICU remains a huge challenge [5]. 

Pain is frequently treated inappropriately in the ICU to avoid depressing spontaneous

ventilation,  inducing  opioid  dependence,  and  precipitating  cardiovascular  instability.

Moreover,  the  methods  for  assessing  pain  may  not  be  clearly  understood,  as  well  as  the

techniques for optimally treating it, and the potential long-term benefits of effective analgesia.

The  complex  problems  involved  in  pain,  analgesic  interventions,  and  outcomes  have  been

emphasized in several surveys over the past few decades. However, only small improvements

have been made, despite several existing guidelines for perioperative pain management [5–8].

Adequate  pain  management  means  not  only  decreasing  pain  intensity  but  also

improving functionality and allowing early mobilization, which are prerequisites for improving

recovery and decreasing the risk of complications in the ICU. Minimizing opioid side effects,

such as nausea, vomiting, urinary retention, and sedation, may indeed facilitate patient recovery

and improve patient outcomes, such as shortening ICU and hospital stays [9,10]. Furthermore,

effective acute pain management may reduce the development of both chronic neuropathic pain

[11] and posttraumatic stress disorders [12]. 

Regional analgesia (RA) techniques (i.e., peripheral and neuraxial nerve blocks) have

the potential to decrease the physiological stress response to trauma or surgery, thus reducing
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the  possibility  of  surgical  complications  and  improving  outcomes.  Recent  studies  have

suggested  that  surgical  and  trauma  ICU  patients  receive  continuous  infusions  of

opioid–hypnotics  to  prevent  pain  and  agitation  that  could  increase  the  risk  of  posttraumatic

stress  disorder,  chronic  neuropathic  pain  symptoms,  and  chronic  opioid  use.  RA techniques

may also reduce the total amount of opioid analgesic necessary to achieve adequate pain control

and  prevent  the  development  of  potentially  dangerous  side  effects.  However,  the  use  of  the

regional  anesthesia  technique  in  the  ICU  can  be  partially  limited  by  the  presence  of

hemodynamic instability, bleeding diathesis, and the reluctance to perform procedures that are

potentially associated with significant side effects in heavily sedated patients[12,13].

Other  factors  that  limit  the  use  of  RA techniques  in  the  ICU are  the  presence  of  an

infectious  process  and  the  patient’s  coagulation  status.  Careful  consideration  of  the  risk-to-

benefit ratio, the correct indication and timing of the intervention, and adherence to guidelines

[14–16] are strongly recommended. Thus, correct indications for RA and the appropriate timing

of its use is required to increase their beneficial effects.

Not  all  ICU  systems  have  staffing  models  that  support  extensive  anesthesiology

involvement  in  early  resuscitation,  airway  management  outside  the  operating  room,  and

availability for emergent surgical needs. As physicians become familiar with the advantages of

incorporating RA techniques early in patient care, the interest in developing expertise in these

analgesic  modalities  is  likely  to  grow,  particularly  in  fields  beyond  anesthesiology.  Thus,

physician  anesthesiologists  are  poised  to  lead  other  health  professionals  in  refining  ICU

pathways to include considerations of regional anesthetic options to improve patient comfort

and potentially avoid the problematic side effects of other interventions. 
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Regional anesthesia can be challenging in the ICU because of competing priorities in

early  resuscitation  and  surgical  care  as  well  as  the  complexity  of  the  ICU patient.  In  many

instances,  peripheral  nerve  block  offers  a  more  favorable  side-effect  profile  than  systemic

opioids,  often providing superior analgesia.  Because of these advantages,  further research is

warranted to assess the effects of peripheral nerve blocks on specific indications in the ICU,

with  particular  attention  to  surgical  outcomes,  LOS,  the  development  of  chronic  pain,  and

opioid dependence. 

Although RA has emerged as a new and interesting player in pain management in the

ICU, there are limited data on the use of RA, including peripheral nerve blocks and neuraxial

nerve blocks, by practicians in ICUs and stepdown units.  The objective of this study was to

assess the use of RA for pain management initiated in the operating room for surgical patients

who were then transferred to  the ICU or  a  stepdown unit.  RA was administered directly by

practicians in several ICUs and stepdown units in France. 

MATERIAL AND METHODS

Study Design

Data were collected over a one-week period (i.e., work days from October 18, 2021 at

8:00 a.m. to October 22, 2021 at 06:00 p.m.) in all participating centers. Data on all consecutive

medical,  surgical,  and  trauma  patients  admitted  to  21  ICUs  in  France  (Hôpital  Gabriel

Montpied  et  Hôpital  Estaing  (CHU  Clermont-Ferrand);  CHU  Nîmes;  Hôpital  Louis  Pradel

(Hospices  Civils  de  Lyon);  Centre  des  Brûlés  (Hospices  Civils  de  Lyon);  CHU Toulouse  –

Rangueil; CHU Lyon Sud; Hôpital Sainte Camille; CHU de Marseille La Timone et Hôpital

Nord (AP-HM); CHU Grenoble; CHU Lille; Hôpital Saint Antoine (APHP); CHU Strasbourg;

CHU Rennes; CHU Bichat (AP-HP); CH Aix en Provence; CH Martigues; CH Albertville; CH
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Chambéry; CH Jean Perrin; Clinique Pôle Santé République). Eligible RAs during the study

period were prospectively included by representatives of each unit. Data  on only adult patients

in ICUs and stepdown units who received RA during the one-week study period were collected

from  ICU  and  hospital  medical  charts,  which  were  kept  strictly  confidential.  Details  on

practitioner training, patient conditions, type of RA, conditions for performing RA, indications,

RA  modalities,  and  side  effects  were  recorded  on  electronic  case  report  forms  (eCRF)

(REDCap). The ECRF is shown in Supplemental Content 1. There was no incentive to perform

RA  that  week.  Before  the  study,  each  participating  center  was  required  to  complete  a

questionnaire about  the organizational  characteristics  of  their  ICU and the demographic and

clinical  characteristics  of  the  patients  admitted  to  their  ICU  (Supplemental  Content  2).  In

addition to the local coordinator, other doctors participating in the study were unaware of its

goals. On Day 28, data were collected on the vital status of each patient, their length of stay in

the ICU, total length of stay in hospital, and the number of days without mechanical ventilation.

Inclusion Criteria

All  patients  admitted  to  the  ICU  during  the  study  period  and  eligible  for  RA  were

eligible for the study.

Exclusion Criteria

The main exclusion criteria were allergic to local anesthetics, patient opposition, minor

patients, and legal protection (e.g., guardianship).

Ethics

This study was conducted according to “Reference Methodology” (MR-004) under the

Act of 6 August 2004 on the protection of individuals with regard to the processing of personal
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data, which amended the Act of 6 January 1978 relating to computers, files, and freedoms. This

amendment  was  approved  on  January  5,  2006.  CHU  Clermont-Ferrand,  the  study  sponsor,

signed a commitment to comply with the “Reference Methodology,” dated October 11, 2018.

The study was approved by the institutional review board of the French National Society of

Anesthesia and Intensive Care (Comité d’Éthique de la Recherche en Anesthésie-Réanimation

[CERAR] - IRB 00010254 - 2020 - 204) on October 03, 2020, and was registered in Clinical

Trials (NCT05131633). Before being enrolled in the study, patients were informed fully and

fairly in understandable terms about the objectives and constraints of the study, possible risks,

monitoring  measures,  their  right  to  refuse  to  participate  in  the  study,  and  their  ability  to

withdraw  from  the  study  at  any  time.  This  study  was  performed  in  accordance  with

Strengthening  the  Reporting  of  Observational  Studies  in  Epidemiology  (STROBE).  The

datasets  generated  during  the  study  are  available  from  the  corresponding  author  upon

reasonable request.

Statistical Analysis

All  analyses  were  performed  using  Stata  software  (version  14,  StataCorp,  College

Station,  USA)  and  R  project  software  (www.R-project.org)  in  collaboration  with  Celine

Lambert,  PhD  Biostatistics,  Biostatistics  unit,  DRCI,  and  Bruno  Pereira,  PhD  Biostatistics,

Biostatistics  unit,  DRCI,  CHU  Clermont-Ferrand.  Continuous  variables  were  presented  as

means and standard deviations or as medians and quartiles according to statistical distribution.

The Shapiro–Wilks test was used to assess normality. Categorical data were presented in exact

numbers and percentages.  Comparisons of  percentages were performed using Fisher’s  exact

test. Univariate and multivariate analyses were performed to assess the independent factors of

therapeutic  and  diagnostic  effects.  Variables  with  a  significance  level  of  at  least  0.1  were

included in the logistic regression multivariable model. The variables were selected by a step-

by-step forward–backward model to minimize Akaike’s criterion. 
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This study was intended to be exhaustive; all patients receiving RA for a given week

were  included.  Our  primary  objective  was  to  assess  the  prevalence  of  RA  in  the  reported

number of patients who received at least one RA among the total number of patients admitted to

the  ICU  and/or  a  stepdown  unit  during  the  study  period.  Valuation  accuracy  was  proposed

retrospectively. Concerning the secondary objectives of this study, the statistical analyses were

descriptive  in  nature.  Comparisons  between  independent  groups  (procedure:  yes/no,  ICU:

yes/no)  were  conducted  using  standard  statistical  tests  and  models  (i.e.,  univariate  and

multivariate  analyses).  All  statistical  analyses  were  performed using Stata  and/or  R.  A two-

sided P value of less than 0.05 was considered statistically significant in all analyses.

RESULTS

Among the 472 patients admitted to the ICU during the study period, 97 RA procedures

were indicated, and a total of 90 RAs were performed on 80 patients (Figure 1). 

Center Characteristics

The  features  of  the  units  and  patient  characteristics  are  summarized  in  Table  1  and

Table 2. A referral pain doctor was appointed in 81% of the cases; however, only 47% of the

units  had  an  established  pain  protocol.  Among  the  participating  centers,  76%  had  an  RA

protocol in their units. 

Regional Anesthesia

RA  was  usually  performed  on  the  day  of  admission  (77%  [75/97])  by  intensivist

anesthesiologists  (96%  [86/90]).  RA  was  usually  performed  in  the  operating  room  (80%

[72/90]); 20% (18/90) were performed directly in the ICU. A single RA was performed in 87%
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(78/90) of the procedures. In 13% (12/90) of the procedures, RA was administered in addition

to  a  concomitant  procedure  of  another  RA.  The  types  of  RA  performed  were  as  follows:

peripheral nerve blocks in 60% (54/90) of the procedures; epidural anesthesia in 36% (32/90) of

the procedures; and spinal anesthesia in 4% (4/90) of the procedures. The locations of the RA

procedures are shown in detail in Table 3. 

Indications and Expected Benefits of Regional Anesthesia

An  analgesia  indication  for  RA  was  reported  in  96%  (86/90)  of  the  procedures  to

improve  analgesia  (91%,  82/90),  allow early  mobilization  (43%,  39/90),  optimize  analgesia

during  care  (12%,  11/90),  and  relieve  pain  after  the  failure  of  oral  or  intravenous  analgesia

treatments  (4%,  4/90).  One  RA  was  performed  for  pancreatitis.  Anesthetic  indication  for

performing RA was reported in 19% (17/90) of the procedures. 

Approximately  51%  (45/90)  of  the  RA  procedures  were  performed  on  calm  and

cooperative patients as assessed by a RASS equal to 0; 41% (32/78) were performed on sedated

patients as assessed by a RASS score less than or equal to -2. Among the patients who received

RA,  56%  (54/97)  of  the  procedures  were  performed  on  unassisted  spontaneously  breathing

patients,  40% (39/97)  on  controlled  mechanical  ventilation  patients,  and  4% (4/97)  on  non-

invasive  ventilation  patients.  Among  the  patients  who  received  RA,  37%  (36/97)  of  the

procedures  were  performed  under  anticoagulation  therapy  (prophylactic  [75%,  27/36]  and

therapeutic [25%, 9/36]) and 20% (19/97) of the procedures were performed under antiplatelet

therapy. The values derived from the blot clotting test are summarized in Supplemental Content

3.
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Technical Implementation and Drugs Used

Ultrasound was used to guide the RA in 88% (46/52) of the procedures. All neuraxial

RA were performed without ultrasound guidance. Electrical nerve stimulation was used in only

one RA procedure.

The median time to complete an RA was 07 min 33 sec [5–15]. Ropivacaine was the

most  commonly  used  local  anesthetic  (87% [76/87])  at  a  median  concentration  of  2  mg/ml

[2–3.75] and a median volume of 20 ml [8–30]. Adjuvant agents were added to local anesthetics

in  37%  (34/90)  of  the  procedures.  Pumps  or  peri-nervous  catheters  were  inserted  in  46%

(41/89)  of  the  procedures  compared  with  54%  (48/89)  of  the  procedures  in  which  a  single

injection was administered. If continuous administration was prescribed, the most frequently

used local  anesthetic  was ropivacaine (76/87,  87%),  at  a  median continuous flow rate of  10

mg/h  [6.3-10]  and  median  boluses  of  6.5  mg  [3.4-10].  Regarding  concomitant  oral  or

intravenous  analgesics,  acetaminophen  was  the  most  commonly  used  agent  (90%,  86/90),

followed  by  nefopam  (60%,  54/90),  morphine  (51%,  46/90),  NSAIDs  (21%,  19/90)  and

tramadol (17%, 15/90).

Catheter Removal for Epidural Anesthesia

Among the 41 perinervous catheters inserted during the study period, 74% (30/41) were

removed after Day 3. The most frequently reported reason for removal was a decrease in the

patient’s  analgesic  needs  (80%).  Three  catheters  were  accidentally  removed,  and  two  were

removed because of minor complications.

Complications
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Concerning the performance of RA procedures, no major complications were reported (

Table  4).  During  the  90  procedures,  three  minor  complications  (3%,  3/90)  were  reported

concerning only a neuraxial anesthesia that included one unintentional dural puncture and two

failed dural punctures. No complications concerning peripheral RA were described. Regarding

catheter  removal  for  analgesia,  no  major  complications  (i.e.,  hematoma,  infection,  or

neurological  disorders)  were  reported.  Two  catheters  were  removed  because  of  minor

complications (one because of intrathecal insertion of the catheter and one because of persistent

hypotension following epidural catheter placement).

Outcomes on Day 28

On Day 28, the number of ventilator-free days was 27 [27–28] days, and 87% of the

patients had not been ventilated for more than 24 hours. On Day 28, the median ICU length of

stay was 3 [2–7] days, and the median hospital length of stay was 12 [7–19] days. Two deaths

were reported on Day 28.

DISCUSSION

This is the first prospective study to evaluate the use of RA in ICU patients. The main

indication for performing RA in the ICU sustained by physicians was the management of pain

in patients after major surgery. In medical and trauma ICU patients, RA was clearly used less

although  its  use  was  not  associated  with  higher  rates  of  complications  in  the  ICU  patients

enrolled in our study.

In the ICU, when indicated, RA has the potential to offer excellent pain relief. Indeed,

RA effectively addresses several ICU challenges in reducing severe pain using a non-opioid

technique. The sparse use of opioids in the ICU allows for the early rehabilitation of patients by

avoiding or decreasing opioid complications and their adverse effects. In the ICU, analgesia
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remains the cornerstone of patient management [17,18], and RA is a valuable tool for achieving

this goal. Nevertheless, other non-opioid strategies should be used in addition to RA [19]. To

optimize efficiency, RA should be included in care bundles and enhanced recovery pathways

[20]. Another important benefit of RA in the ICU could be its effect on decreasing delirium. In

perioperative settings, the use of RA could prevent the occurrence of postoperative delirium

[21,22]. Although the benefits of RA during surgery for both short- and long-term outcomes

have been demonstrated, no previous data exist on the use of RA in the ICU, which warrants

further investigation. 

In contrast to its use in perioperative settings, the role of RA in the ICU has not been

thoroughly  evaluated  to  date.  However,  the  potential  benefits  offered  by  RA  could  be

significant and extend beyond the provision of analgesia [23]. The results of the present study

showed that, despite its various advantages, RA remains an underutilized modality in the ICU.

The results showed that only 4% (18 of 472 patients admitted over the study period) received

RA directly in the ICU. All 18 patients were trauma patients (data not shown). This result could

be  explained  by  the  presence  of  various  challenges  and  perceived  disadvantages,  such  as

potential but unproven higher incidences of rare and serious complications, repeated position

changes leading to dislodgement and disconnection of continuous peripheral nerve blocks, or

difficulty in monitoring side effects in sedated patients [23]. Although numerous randomized

controlled trials and large cohort studies have been performed to explore the intraoperative and

postoperative effects of various neuraxial and peripheral RA techniques, except for blunt chest

trauma [24,25], only low-grade evidence is available for many aspects of the application of RA

in the ICU. Thus, even if physicians are conscious of the valuable effects of performing RA in

trauma  patients  in  the  ICU,  the  lack  of  experience  of  both  medical  and  paramedical  staff

remains the main inhibitory factor, which highlights the need to strengthen initial training and

provide continuing education about RA in the ICU [13].
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Because  of  the  increased  risk  of  hematoma,  particularly  with  neuraxial  anesthesia,

performing RA requires adherence to certain criteria, such as a platelet count greater than 75

G/L and normal coagulation tests  for the placement of an epidural  catheter [26,27].  Beyond

these requirements, kinetics and variations in coagulation balance must also be considered. In

trauma  patients,  for  example,  the  first  normal  coagulation  test  does  not  exclude  the  future

occurrence  of  coagulation  disorders  due  to  underlying  trauma,  such  as  disseminated

intravascular  coagulation  [28].  There  is  a  limited  amount  of  data  on  the  safety  of  reversing

coagulation disorders to perform neuraxial  anesthesia in the ICU [29].  Furthermore, there is

little  available  evidence  regarding  the  frequency  and  consequences  of  hemorrhagic

complications after peripheral nerve blocks in the ICU [29]. Overall,  physicians considering

peripheral nerve block techniques in patients who have coagulation disorders must consider the

likelihood and consequences of hemorrhagic complications and the compressibility of the site

[29]. 

In  general,  because  of  the  lack  of  cooperation  and  communication  in  many  ICU

patients, RA techniques using continuous catheters or those not performed in the ICU require

higher  vigilance  than  is  required  for  regular  ward  patients.  In  contrast  to  performing RA in

patients before surgery, when verbal contact is usually maintained or is possible when needed,

the performance of RA directly in the ICU is usually achieved in patients that are either sedated

or  have  impaired  consciousness,  which  theoretically  could  lead  to  nerve  injuries  during  the

procedure.  Although  concerns  have  been  expressed  about  the  safety  of  performing  RA  in

unconscious  patients,  there  is  reassuring  evidence  of  the  low  frequency  of  complications

associated with this practice [30,31]. The fact that the patient is sedated may be less important

than the skills of the operator and the observation of the patient after the RA has been performed

[32]. Close cooperation between the medical and paramedical staff in the ICU is required. Both
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critical care nurses and medical personnel should be specifically trained and educated in the

management of RA in the ICU. Moreover, they must be made aware of potential complications

and  their  early  warning  signs  [33].  Furthermore,  the  availability  of  new  technologies  (e.g.,

ultrasonography) has improved the quality and safety of neuraxial and peripheral nerve blocks,

even in heavily sedated ICU patients. This improvement has allowed the increased use of RA in

the ICU in recent years. Prehospital and emergency medical providers could also be important

partners with anesthesiology-trained physicians in bringing the advantages of RA techniques,

for example, to a greater number of trauma victims.

Complications  associated  with  RA  or  pain  medicine  procedures  are  rare  [34].

Nevertheless,  previous  data  have  usually  referred  to  complications  arising  from  anesthesia

involving exclusively neurologic injuries after  RA. The practice of  RA in the ICU could be

challenging for non-neurologic complications, such as pneumothorax or infection. However, no

major complications directly attributable to RA were found in the present study. Furthermore,

minor complications occurred only during the neuraxial anesthesia procedure, and they did not

involve  peripheral  nerve  blocks.  However,  these  results  should  be  interpreted  with  caution

because several RAs were performed in the operating room before the patients were transferred

to the ICU. Even if these data are supportive, the validation of the safety profile of RA in the

ICU should be further explored in a large cohort of patients. 

Anesthesia has a long history of contributing to investigative endeavors in medicine,

biology,  and  physics,  including  important  contributions  to  the  understanding  of  basic

cardiovascular  behavior,  respiratory  physiology,  fluid  dynamics,  gas  exchange,  and

pharmacokinetics and pharmacodynamics [35]. In recent decades, physicians could attend the

growing contributions of intensive care to anesthesia, such as in low-tidal volume ventilation

[36,37].  As  RA  has  been  applied  outside  the  traditional  perioperative  arena,  this  “old”
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anesthesia technique represents a “new” major opportunity to impact critically ill patient care.

Anesthesia plays a major role in intensive care, and vice versa because of strong links that exist

between the two specialties worldwide [35,38,39]. 

Our  study  has  several  limitations.  First,  it  was  conducted  over  a  brief  period,  which

made it difficult to avoid doubts about possible fluctuations in activity over a longer period.

Because  of  the  short  data  collection  period,  the  number  of  patients  who  received  local

anesthesia was low. Therefore, the proportion of patients who received RA directly in the ICU

was low. However, a longer data collection period with a larger number of patients would be

required to confirm this finding. However, our prospective study was the first to investigate the

use  of  RA  in  the  ICU.  Second,  all  participating  centers  were  in  France,  which  limits  the

generalizability of the findings to other countries. Third, the findings of our study do not allow

us  to  conclude  whether  RA  in  the  ICU  could  affect  the  outcomes  of  critically  ill  patients.

Nevertheless, our results regarding complications are both hopeful and comforting. 

. 

CONCLUSION

This prospective study is the first to provide an overview of and evaluate the use of RA

in  ICU  patients.  The  main  indication  for  physicians  performing  RA  in  the  ICU  was  the

management of pain in patients after major surgery. RA was clearly used less in medical and

trauma ICU patients although RA use was not associated with higher rates of complications in

the ICU patients enrolled in our study. Although it is feasible that the attributes of RA could

affect  outcomes,  to  date,  no  conclusive  evidence  has  supported  this  assumption.  Therefore,

future research should be conducted to determine the effects of RA on patient outcomes. 
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TABLES AND FIGURES

Table 1.  Features of intensive care units (n = 21)  .  ICU: intensive care units;  ISS: Injury

Severity Score

Type of hospital (n, %)
- Teaching hospital
- General hospital
- Private medical center
- Non-profit private institution 

15 (71)
4 (19)
1 (5)
1 (5)

Type of ICU (n, %)
- Polyvalent ICU
- Surgical ICU
- Medical ICU 

11 (52)
8 (38)
1 (5)

Step-down unit (yes, %) 7 (33)

Resuscitation room (yes, %) 12 (57)

Patients per year (n) 900 (609-1156)

Median length of stay (day) 4 (4-6)
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Table  2.  Characteristics  of  the  patients  (n=80).  Data  are  presented  as  numbers  (with
associated percentages), means [interquartile ranges] or as medians [interquartile ranges]. BMI:

Body Mass Index; SOFA Sepsis-related Organ Failure Assessment; ISS: Injury Severity Score;

ICU: intensive care units.

Median Age (years) 63 [49-77]

Gender (Male, %) 46/80 (57,5)

BMI (kg.m-2) 26 (±4,5)

SOFA Score 2 [0-5]

SAPS II Score 26 [17-32]

McCabe scale (n, %)
0 
1 
2 

42/80 (52,5)
26/80 (32,5)
12/80 (15)

ISS for trauma patients (n, %)
- <15
- >15

3/9 (33)
6/9 (67)

Type of ICU admission (n, %)
- Scheduled surgery
- Trauma 
- Medical 
- Emergency surgery 

59/80 (74)
9/80 (11)
6/80 (7,5)
6/80 (7,5)

Total of ICU admission on the study period (n, %)
- Surgical 

■ including trauma patients 
- Medical 
- Unknown

235/472 (50)
58/472 (12)
158/472 (33)
79/472 (17)
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Table 3. Locations of the RA. Data are presented as numbers (with associated percentages).
PVB: Paravertebral  Block;  TAP: Transverse Abdominis  Plane; IPACK: Interspace between

Popliteal Artery and Knee Capsule

Neuraxial anesthesia (n,%) 36 (40)

Epidural anesthesia
Spinal anesthesia

32/36 
4/36

Peripheral nerve block (n,%) 54 (60)

Chest wall blocks (n, %)
Erector spinae
Parasternal
PVB 

28 (32)
10/28 
9/28 
3/28 

Abdominal wall blocks (n, %)
TAP block

12 (14)
12/12

Peripheral blocks of the upper limb (n, %)
Axillary block (%)
Intersqualenic block (%)

3 (3)
2/3 
1/3 

Peripheral blocks of the lower limb (n, %)
Femoral 
Adductor canal
Sciatic
IPACK
Lateral thigh cutaneous

10 (11)
6/10 
1/10 
1/10 
1/10 
1/10 
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Table 4.  Complications.  Data are  presented as  numbers  (with associated percentages).  RA:
Regional Anesthesia

Complication during RA
Puncture failures 
Including Meningeal breach.

3/90 (3)
2/90 (2)
1/90 (1)

Complication during removal of the catheters 
- Major complications (hematoma, infection, neurological failure) 
- Minor complications 

  Persistent hypotension with an epidural catheter 
  Meningeal breach.

2/41 (5)
0/40 (0)
2/41 (5)
1/41 (2)
1/41 (2)

Figure 1. Flow Chart
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CONCLUSION

This prospective study is the first to provide an overview of and evaluate the use of RA in ICU

patients. The main indication for physicians performing RA in the ICU was the management of

pain  in  patients  after  major  surgery.  RA  was  clearly  used  less  in  medical  and  trauma  ICU

patients  although  RA use  was  not  associated  with  higher  rates  of  complications  in  the  ICU

patients  enrolled  in  our  study.  Although  it  is  feasible  that  the  attributes  of  RA could  affect

outcomes,  to  date,  no  conclusive  evidence  has  supported  this  assumption.  Therefore,  future

research should be conducted to determine the effects of RA on patient outcomes.
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Supplemental content 3 : Values of the blot clotting test. Data are presented as numbers 
means (± SD). PT : Prothrombin Time;  ACT : Activated Clotting Time

PT (%)  (n=94) 87 (±14.5) 

ACT ratio (n=94) 1.05 (±0.18) 

Platelets (G/L) (n=95) 265 (±126) 

Fibrinogen (g/L) (n=83) 4.5 (±1.99) 
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