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BACKGROUND

The control of pain following trauma has been clearly associated with the reducing of numerous adverse effects such as neuroendocrine stress response, traumainduced hyper-inflammatory cascade or thromboembolic events. [START_REF] Desborough | The stress response to trauma and surgery[END_REF][START_REF] Roberts | Sedation for critically ill adults with severe traumatic brain injury: a systematic review of randomized controlled trials[END_REF] Ribs fractures are seen in more than 50% of patients presenting with blunt chest trauma and are associated with significant morbidity, long-term disability and mortality [START_REF] Sharma | Perils of rib fractures[END_REF] . Elderly patients are especially particularly vulnerable and have poor respiratory reserve. [START_REF] Livingston | CT diagnosis of Rib fractures and the prediction of acute respiratory failure[END_REF][START_REF] Abdulrahman | Clinical outcomes of multiple rib fractures: does age matter?[END_REF] If pain control is not adequately addressed, patients may experience difficulty coughing and shallow respirations, which can result in respiratory complications including a decrease of respiratory capacity, atelectasis or pneumonia. Ultimately, ventilationperfusion mismatch from reduced lung compliance causes hypoxia and respiratory failure. [START_REF] Ramin | Acute respiratory distress syndrome after chest trauma: Epidemiology, specific physiopathology and ventilation strategies[END_REF] To reduce the incidence of these complications, catheter-based regional analgesic techniques have become a mainstay of rib fracture management. Thoracic

Epidural analgesia and Paravertebral blocks (PVB) have traditionally been employed.

Epidural analgesia is considered by many authors as the gold standard of pain relief although several side-effects are frequently describe including hypotension, urinary retention nausea and vomiting. [START_REF] Bachoumas | Epidural analgesia in ICU chest trauma patients with fractured ribs: retrospective study of pain control and intubation requirements[END_REF] Paravertebral nerve blockade is an adequate alternative that provide a satisfactory quality of analgesia. Thoracic paravertebral regional anesthetic techniques produce a unilateral sensory, motor and sympathetic block that is very effective in producing chest wall analgesia. [START_REF] Wasfie | The Use of Paravertebral Analgesia in the Management of Pain in the Elderly Patient With Rib Fractures[END_REF] However, the procedures are relatively demanding. The failure rate with PVB is about 13% and PVB may be associated with hypotension (4.6%), accidental vascular puncture (3.8%), accidental pleural puncture (1.1%) and pneumothorax (0.5%). [START_REF] Naja | Somatic paravertebral nerve blockade. Incidence of failed block and complications[END_REF] PVB is not indicated in the presence of conditions such as coagulopathy, hemodynamic instability and vertebral fractures. [START_REF] Jabaudon | Epidural analgesia in the intensive care unit: An observational series of 121 patients[END_REF][START_REF] Womack | Safety, complications and clinical outcome after ultrasound-guided paravertebral catheter insertion for rib fracture analgesia: a single-centre retrospective observational study[END_REF] --29

Recently, ultrasound-guided fascial plane block techniques, such as the Erector Spinae Plane (ESP) block and serratus anterior plane block, have emerged as alternatives to PVB and are purported to provide excellent analgesia while being simpler and theoretically safer to perform. [START_REF] Adhikary | The effect of erector spinae plane block on respiratory and analgesic outcomes in multiple rib fractures: a retrospective cohort study[END_REF]13 ESP block is a novel fascial plane block recently introduced into clinical practice. [START_REF] Truitt | Out with the old, in with the new: a novel approach to treating pain associated with rib fractures[END_REF] It has been successfully utilized in the management of pain after rib fractures, thoracic surgery, and in the management of chronic thoracic pain. [START_REF] James | Erector spinae plane vs. paravertebral blockade for rib fracture analgesia[END_REF][START_REF] Elsabeeny | Serratus Anterior Plane Block and Erector Spinae Plane Block Versus Thoracic Epidural Analgesia for Perioperative Thoracotomy Pain Control: A Randomized Controlled Study[END_REF] In contrast to the serratus anterior plane block, the ESP block may have the capability to provide analgesia to both the anterior and posterior hemithorax, making it particularly useful in the management of pain after extensive thoracic trauma. 13,[START_REF] Forero | The Erector Spinae Plane Block: A Novel Analgesic Technique in Thoracic Neuropathic Pain[END_REF] In the study, we hypothesized that continuous ESP Block would improve analgesia compared with total intra venous opioid analgesia, and would be as effective as continuous PVB. Our primary outcome was cumulative morphine consumption 24 hours after intensive care unit (ICU) admission. The secondary outcomes were dynamic pain score, inspiratory volume and safety. 

METHODS

Patient's management

Following admission, a standard procedure was performed in our institution during the study period for each severe trauma patient. [START_REF] Charbit | A French regional network for management of severe trauma patients: the pelvic ring injury model[END_REF] All patients were managed by a trauma team with prompt clinical and ultrasound diagnostics, immediately followed by a CT scan. Initial management was mainly focused on different organ failure according international recommendations, especially correction of blood spoliation and coagulopathy, and surgical control of bleeding. Patients were randomly assigned in a 1:1:1 ratio either into the ESP block group, PVB block group or the Control group using a computerized process. Group allocation and study number were concealed in sealed envelopes and opened at the time of enrolment.

Erector Spinae Plane Block

The ESP block was performed in the ICU by one physician who regularly performs regional anaesthesia techniques. The target vertebral level was chosen to correspond to the approximate mid-point of the extent of fractured ribs. Where bilateral fractures were present, ESP blocks were performed on both sides. Each patient was placed in either a seated or lateral position. The skin was prepared with chlorhexidine gluconate 2% isopropyl alcohol 70% (ChloraPrep; Becton Dickinson, New Jersey, NJ, USA). A high-frequency linear ultrasound probe (11-12 MHz, Vivid Q, Ge Healthcare, US) covered with a sterile sheath was placed in a longitudinal parasagittal orientation in the area of interest. The transverse process of the target vertebra was identified. The skin over the needle insertion site was anaesthetized with 2 ml of lidocaine 1% The block needle was advanced in-plane to the ultrasound --transducer in a cranio-caudal direction to bone contact with the transverse process.

Correct needle tip position was confirmed by injecting 0.5-1 ml of saline and visualizing linear fluid spread deep to erector spinae muscle, separating it from the transverse process. [START_REF] Luftig | Successful emergency pain control for posterior rib fractures with ultrasound-guided erector spinae plane block[END_REF] Continuous fenestrated catheters (SonoLong Sono Pajunk®)

were used for all subjects. The target anatomical location was initially hydro-dissected with 20ml of plain ropivacaine 5 mg.ml -1 , before the catheter was inserted to leave 3 cm beyond the needle tip in the hydro-dissected space. The catheter was secured with a sterile transparent adhesive bandage. Each 4 hours, a 20 ml bolus of ropivacaine 2 mg.ml -1 was injected. An additional 10 ml bolus of ropivacaine 2 mg.ml -1 was administred in case of insufficient analgesia. Catheters were kept in place for a minimum of 3 days.

ParaVertebral Block

The target vertebral level was chosen to correspond to the approximate midpoint of the extent of fractured ribs. When bilateral fractures were present, a PVB blocks was performed on both sides. Each patient was placed in either a seated or lateral position. The skin was prepared with chlorhexidine gluconate 2% isopropyl alcohol 70% (ChloraPrep; Becton Dickinson, New Jersey, NJ, USA). A highfrequency linear ultrasound probe (11-12 MHz, Vivid Q, Ge Healthcare, US) covered with a sterile sheath was used. The target area was identified as previously described. [START_REF] Renes | In-plane ultrasound-guided thoracic paravertebral block: a preliminary report of 36 cases with radiologic confirmation of catheter position[END_REF] Fenestrated catheters (SonoLong Sono Pajunk®) were used for all subjects. The target anatomical location was initially hydro-dissected with 20ml of plain ropivacaine 25mg.ml -1 , before the catheter was inserted to leave 3 cm beyond the needle tip in the hydro-dissected space. Each 4 hours, a 20 ml bolus of ropivacaine 2 mg.ml -1 was

injected. An additional 10 ml bolus of ropivacaine 2 mg.ml -1 was administred in case of insufficient analgesia. Catheters were kept in place for a minimum of 3 days.
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Control group

Patients randomized to this group received morphine via a patient-controlled analgesia device 1 mg.ml -1 , Bolus of 1 ml with a refractory delay of 7 minutes.

In each 3 groups, pain management was acheived using intravenous acetaminophen ketoprofen, and nefopam according to physician decisions. All patients also received morphine via a patient-controlled analgesia device 1 mg.ml -1 , Bolus of 1 ml with a refractory delay of 7 minutes. In cases of insufficiency pain management, an epidural analgesia was realized. Insufficiency pain management was defined as a VAS> 3 despite well-managed analgesia, pain preventing coughing efforts or minimal patient mobilization. Inspiratory volumes were recorded 2 times per day via measure of Sniff test values.

Data Collection

Demographic, anthropometric, clinical, and biological data on admission and emergency treatment in the emergency room were collected from medical records. The ISS and the Abbreviated Injury Scale (AIS) score by body area (head, chest, abdomen, pelvic, and extremity) were calculated for each patient. Severe anatomic injuries were defined by an AIS score ≥ 3. [START_REF] Garthe | Abbreviated injury scale unification: the case for a unified injury system for global use[END_REF] Hypotensive status on admission (systolic blood pressure < 90 mmHg) and transfusion requirements were studied, as well as surgical management, radiologic arterial embolization, hospital length of stay, mechanical ventilation recourse and mortality. A specific collect of data about amount of intravenous morphine and ropivacaine was performed. Values of dynamics pain score were also colligated. Finally specific data concerning regional analgesia such as, number and location of catheters, failure of implementation, complication (i.e, intraneural or intravascular injection, local infection, arrhythmia, and convulsions) were collected.

--

Statistical analysis

The sample size was estimated a priori with calculation based on expected morphine consumption. Mohta and al [START_REF] James | Erector spinae plane vs. paravertebral blockade for rib fracture analgesia[END_REF] 

RESULTS

Patients

From January 2018 to June 2021, 250 patients admitted to our critical care unit were assessed for eligibility. A total of 174 patients were excluded: 47 patients declined to participate in the study, 47 were intubated within the first hour of treatment, 48 had a contraindication to regional anesthesia (coagulopathy or fracture of the spine). The other excluded patients presented one of the following exclusion criteria: <18 years old, VAS <3, thoracic trauma dating back more than 24 hours.

Seventy-six patients were enrolled and randomly assigned to one of the three groups.

No harm was observed in our study. Four patients were excluded from the per-protocol analysis because of analgesia protocol deviation (Fig. 1). Patients' characteristics were comparable between groups at baseline (Table 1).

Univariate Analysis

At this time of inclusions, intermediate results are presented. The cumulative morphine consumption 24 hours after ICU admission (primary outcome measure) observed in the ESP block group and in the PVB group compared to the Control group were not significantly different (respectively 17.0 mg [13.0 -35.0] vs 18.0 mg [12.0 -35.0] vs 30.5 mg [15.0 -59.0], p=0,07). The use of ESP Block was also significantly non inferior to PVB according to the primary outcome, p=0,004. The cumulative morphine consumption was also not statistically different during the 72 hours of follow up, p=0,03 for both time, 48 hours and 72 hours (Fig. 2, Table 2).

Maximum VAS scores during cough at H24 were not significantly higher in control group compared to ESP Block group and PVB group (respectively 6.0 [4.0 -7.0]; 6.0 [4.50 -8.0] and 5.0 [4.0 -6.50], p=0,34) (Table 2). Analysis of pain measurements during the first 72 hours show that VAS scores during cough differ between groups with a statistical significant lower VAS score during cough in the PVB group (β = -2.1 [-3.3; -0.9], p=0,001. VAS scores differ over time without group-time interaction (p=0,0001; p=0,57 respectively) (Figure 3a). The comparison of the --difference of the VAS scores values between H1 and H24, then H1 and H72 is expressed in Figure 3b. The decrease in VAS score did not reach statistical significance in the ESP block group and in the PVB group, p=0,21 and p=0,47 respectively (Table 2). No significant increase was found between groups according Sniff test volume during the first 24 hours, p=0,54 (Table 2.).

No statistical difference was found between groups according continuous epidural analgesia requirement (11 

Safety and feasibility

In our studied population, 26 ESP blockade and 26 PVB were realized. The mean time duration of continuous regional analgesia with catheter implantation was 20.0 min [15 -25] in each group. Catheters were implanted with success in all 52 cases. No major complication was recorded except one vascular puncture and one pneumothorax in PVB group (Table 3).

DISCUSSION

This study is the first randomized, prospective study to evaluate the effects of ESP block on the analgesic management of rib fractures. This is a non-inferiority study aimed at demonstrating the safety of ESP block, as well as equivalent efficacy to PBV block which we know is safe and effective [START_REF] Womack | Safety, complications and clinical outcome after ultrasound-guided paravertebral catheter insertion for rib fracture analgesia: a single-centre retrospective observational study[END_REF] . With our preliminary results relating to 76 of 90 patients planned, reductions in cumulative morphine consumption 24 hours after ICU admission in ours severe trauma patients with ribs fracture were observed did not achieve statistical significance between the ESP block, the PVB and the control The use of epidural analgesia may be considered as gold standard in management of pain control after ribs fractures. However, recommendation is based on low-quality evidence, explaining perhaps in part the low compliance rates of 10% to 18% in several studies. [START_REF] Baker | A Retrospective Observational Study Examining the Effect of Thoracic Epidural and Patient Controlled Analgesia on Short-term Outcomes in Blunt Thoracic Trauma Injuries[END_REF] Epidural analgesia may, indeed, be provider of major sides effects. [START_REF] Bachoumas | Epidural analgesia in ICU chest trauma patients with fractured ribs: retrospective study of pain control and intubation requirements[END_REF][START_REF] Gage | The effect of epidural placement in patients after blunt thoracic trauma[END_REF][START_REF] Robinson | Application of the Berlin definition in PROMMTT patients: the impact of resuscitation on the incidence of hypoxemia[END_REF] PVB has been shown to be as effective as epidural analgesia in managing patients with multiple ribs fractures. [START_REF] Mohta | Prospective, randomized comparison of continuous thoracic epidural and thoracic paravertebral infusion in --42 patients with unilateral multiple fractured ribs--a pilot study[END_REF] A recent randomized trial has shown that PVB is superior to intravenous patient-controlled analgesia in providing better analgesia and improving pulmonary function in patients with ribs fractures. [START_REF] Yeying | Thoracic paravertebral block versus intravenous patient-controlled analgesia for pain treatment in patients with multiple rib fractures[END_REF] However PVB has a steep learning curve and a risk of procedure-associated complications such as pneumothorax. These latter factors have contributed to the enthusiasm surrounding the erector spinae plane block, which holds promise as a simpler and safer version of thoracic paraspinal analgesia. [START_REF] Costache | Paravertebral by proxy -time to redefine the paravertebral block[END_REF] Conversely, we observed a tendency to more frequent and more serious side effects (death, intubation, ARDS) in our PBV group.

The thoracic spinal nerves emerge from the spinal cord and cross through the intervertebral foramina. Then, thoracic spinal nerves split into ventral and dorsal rami.

The ventral rami continue as intercostal nerves innervating the lateral and anterior chest wall, whereas the dorsal rami innervate the posterior chest wall after exiting the paravertebral space. ESP block targets the musculofascial plane superficial to the transverse processes and target the dorsal rami, producing anesthesia to the posterior hemithorax. Ventral rami and intercostal nerves may be blocked by anterior spread, providing analgesia to ribs. [START_REF] Yang | Comparison of injectate spread and nerve involvement between retrolaminar and erector spinae plane blocks in the thoracic region: a cadaveric study[END_REF] Consequently, the mechanism of action appears to be ventral spread of local anaesthetic in sufficient quantities to produce analgesia. [START_REF] Schwartzmann | Mechanism of the erector spinae plane block: insights from a magnetic resonance imaging study[END_REF] --Since its first description in 2016 by Forero et al [START_REF] Forero | The Erector Spinae Plane Block: A Novel Analgesic Technique in Thoracic Neuropathic Pain[END_REF] , numerous case reports have advocated the efficacy of ESP Block in thoracic surgery and trauma. [START_REF] Luftig | Successful emergency pain control for posterior rib fractures with ultrasound-guided erector spinae plane block[END_REF][START_REF] Nandhakumar | Erector spinae plane block may aid weaning from mechanical ventilation in patients with multiple rib fractures: Case report of two cases[END_REF] [START_REF] Adhikary | The effect of erector spinae plane block on respiratory and analgesic outcomes in multiple rib fractures: a retrospective cohort study[END_REF] . In our study, boluses of ropivacaine were injected every 4 hours in order to better target the anterior branches of the thorax.. In fact, according to anatomical description, the spread of the ropivacaine evaluated by imageries (Fig. 4) or after cadaver studies, the anterior branches can only be blocked by an important volume of ropivacaine 32 but more trials are required to determine if repeated boli provide superior analgesiacompared to continuous infusion.

Importantly, ESP Block can be used safety in cases where thoracic epidural and paravertebral techniques might be contraindicated, including patients with abnormal coagulopathic status especially in trauma setting [START_REF] Adhikary | Continuous erector spinae plane block as an effective analgesic option in anticoagulated patients after left ventricular assist device implantation: a case series[END_REF] . During ESP Block performance, the needle tip thus remains distant from pleura, major vessels. In our study, no serious adverse event was identified such as failure of catheter insertion, vascular puncture or pneumothorax. Current data suggest that ESP block could be a safe alternative technique for analgesia in chest trauma patients, however we lack evidence for it to be integrated into routine. Indeed, the advent of ultrasound techniques might help to --significantly minimize possible serious complications with an increased success rate and potential benefits.

Tissue injury is responsible for the inflammatory reaction and physiologic stress response. The importance of this inflammatory response depends obviously on degree of trauma and genetic profile of patients. A previous work by Tompkins et al. [START_REF] Xiao | A genomic storm in critically injured humans[END_REF] showed in severe trauma population that the early leukocyte genomic response was associated with simultaneously increased expression of genes involved in the systemic inflammatory, innate immune, and compensatory anti-inflammatory responses, as well as in the suppression of genes involved in adaptive immunity. All these modifications induce a massive release of damage-associated molecular pattern molecules from injured tissues. One of the prime target of these molecules are Toll like receptor.

Furthermore, the use of opioid is well proven to activate Toll like receptor. Opioidinduced glial cells activation suppresses acute opioid-induced analgesia, enhances the development of analgesic tolerance, and contributes to negative side-effects highlighting the massive release of interleukin-1b, interleukin-6, and tumor necrosis factor-a. All these phenomena may also favor multi organ failure and death. [START_REF] Bugada | Continuous regional anesthesia: a review of perioperative outcome benefits[END_REF] ESP Blockade and more generally all regional analgesia may modulate the inflammatory response mainly through direct anti-inflammatory effects of local anesthetic and the effective block of neural afferents and sympathetic activation in inhibiting Toll Like Receptor activation. [START_REF] Lee | Inhibition of toll-like receptor-4, nuclear factor-kappaB and mitogen-activated protein kinase by lignocaine may involve voltagesensitive sodium channels[END_REF][START_REF] Capdevila | Regional anesthesia and analgesia after surgery in ICU[END_REF] Our study has several limitations. Firstly, we lack the power because we did not include all the patients planned in the study due to the covid epidemic which greatly slowed down the inclusions initially due to end in June 2021. We are currently in the process of including the latest patients. Indeed, we can think at the light of the first results that after the inclusion and analysis of the last 14 patients we will obtain significant results according our primary outcome measure. Second, no comparison was made between ESP Block and Epidural analgesia. However, it has been reported that fewer than 3% of patients in England and Wales in 2017 with rib fractures received epidural analgesia. [START_REF] Womack | Safety, complications and clinical outcome after ultrasound-guided paravertebral catheter insertion for rib fracture analgesia: a single-centre retrospective observational study[END_REF] Third, population of trauma patients is a very --heterogeneous population. Each patient has specific characteristics and different opioid requirements depending on injuries association. Consequently, ESP Blocks and PVB cannot systematically cover all painful areas. Furthermore, in cases of bilateral or extend ribs fractures or flail chest, only one catheter may be not sufficient. In our study, multiport catheters were used. In a previous work by Truitt and al [START_REF] Truitt | Continuous Intercostal Nerve Blockade for Rib --43 Fractures: Ready for Primetime?[END_REF] , authors concluded to an improvement in respiratory parameters and pain control with this kind of catheter, even in presence of several rib fractures. Our study is also a real-life study in trauma settings. Third, it was technically impossible to conduct a blinded study. It seems, indeed ethically difficult to implant catheters with physiological saline infusion. Fourth the administration of IV lidocaine has been shown to be safe in many applications, being above all a diffusion block, we could have compared our two blocks with the IV administration of lidocaine. [START_REF] De La Gala | Effect of intraoperative paravertebral or intravenous lidocaine versus control during lung resection surgery on postoperative complications: A randomized controlled trial[END_REF] In addition, local anesthetic assays was not perform during this study. In intensive care, there is an increase in the free fraction of local anesthetics, with a lower myotoxicity of ropivacaine. [START_REF] Zink | The long term myotoxic effects of bupivacaine and ropivacaine after continuous peripheral nerve blocks[END_REF] Furthermore, the doses used were those in the recommendations, often less than 20 mg/h. [START_REF] Pere | Pharmacokinetics of ropivacaine in patients with chronic renal failure[END_REF] CONCLUSION This is the first randomized controlled study which compares ESP block to PVB block with a control group. ESP block was associated, like PVB block, with a slight reduction in morphine consumption. We expect to demonstrate a significant reduction in the cumulative consumption of morphine in ESP block group at the completion of all inclusions.. Anyway in any given patient, the ultimate choice should also take into account ease of performance and risk profile of the regional anesthesia technique.
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Participants

  This randomized, controlled trial was conducted in Trauma intensive care unit of the Lapeyronie University Hospital (Level I Regional Trauma Centre, Montpellier, France) between January 2018 and June 2021. The study protocol was prospectively registered in ClinicalTrials.gov (NCT03396692), and written informed consent was obtained for all patients. All trauma patients admitted in this unit were included within 24 hours after admission if they presented simultaneity the two following criteria: (1) Hospitalized following severe trauma associated with at least 2 unilateral ribs fractures; (2) Visual Analogue Scale (VAS) scores during cough or mobilization care ≥3. The exclusion criteria included: (1) minor patients; (2) patients with previous admission to another hospital; (3) patients under mechanical ventilation; (4) patients with chronic pain; (5) patients with severe and persistent coagulopathy; (6) patients with an allergy to local anesthetic drugs; (7) patients with neuromuscular pathology;(8) pregnant women. After inclusion, written informed consent was obtained from the relatives or from patients before intensive care unit discharge.

  

  

  

  

  

  

  

  

Ben Mounet, Thomas Laumont, Alexandre Laplace, Clément A, Charlotte L, cette

  Michel, Claire, Benoit, Cyril, Laurent, etc. Merci de m'avoir mis le pied à l'étrier dans notre belle spécialité.

	Pierre, Sarah, Dimitri, PB je crois bien qu'on était LA team d'anesthésie à Perpignan, ils avaient rarement vu ça. Entre Pierrot qui draguait toutes les IADE, Dimitri qui venait en oubliant de porter quelque chose sous le pyjama vert, PB qui passait plus de temps dans l'eau qu'au bloc, heureusement qu'avec Sarah nous avons tenu la baraque.. équipe d'ortho, ces baby-foots, ces pauses du midi bien trop longues, merci de m'avoir si facilement intégré, un semestre mémorable. Romain D, on s'est probablement rencontré autour du baby-foot mais je crois que nous avons eu un vrai coup de foudre amical ce jour là. Merci pour tous les conseils que tu as pu donner à la petite interne que j'étais jusqu'à aujourd'hui où tu es devenu un véritable ami. Bon … on la renomme quand cette piscine ? -eu un peu froid (sans mentir il n'y avait vraiment pas de chauffage dans cette coloc…..) -Amélie F, Mathias, Manon pour toutes nos soirées (surtout une) même si on a A l'équipe médicale et ses très bons IADES en Uro/UPC
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  . However, ours study indicates that ESP Block was as effective as PVB in context of ribs fracture to reduce morphine consumption. ESP block did no reduce VAS scores during cough and no increase results of Sniff Test values at this time of inclusions. Finally, ESP Block was not associated with better outcome in studied population.

--group

  Adhikary et al did not demonstrate a significant difference in the consumption of morphine at H12. They suggest that this result is partly explained by the presence in 85% of the patients in the study of extra thoracic injuries, the consumption of morphine does not therefore depend only on rib fractures

	Hamilton and
	Manickam especially reported a successful ESP block using a continuous catheter for
	pain relief in patients with multiple unilateral rib fractures 31 . A previous randomized
	controlled trial about post-sternotomy pain following cardiac surgery has shown that
	bilateral erector spinae plane blocks provide equivalent analgesia compared with
	thoracic epidural analgesia. Indeed, comparable VAS scores during cough were
	revealed at 0 h, 3 h, 6 h, and 12 h after surgery (p>0.05). More recently, in a
	retrospective cohort study, Adhikary et al. have shown pain scores was significantly
	reduced from 7.7 to 4.7 (p<0.01) after ESP Block in cases of patients with ribs
	fractures. Using , a continuous infusion of ropivacaine 2 mg.ml -1 at a rate of 6-10
	ml.h -1
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ANNEXES
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➢ Respectueuse et reconnaissante envers mes Maîtres, je rendrai à leurs enfants l'instruction que j'ai reçue de leurs pères.

➢ Que les hommes m'accordent leur estime si je suis fidèle à mes promesses. Que je sois couverte d'opprobre et méprisée de mes confrères si j'y manque.
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ABSTRACT

Background: The control of pain is the cornerstone of patient's management with multiple ribs fractures. Ribs fractures are indeed associated with significant morbimortality. Epidural analgesia or Paravertebral block (PVB) are proven to be efficient in pain management but these techniques may be provider major adverse event. Erector spinae plan (ESP) block may be a credible alternative. The main goal of our study was to compared the efficacy of continuous Erector spinae plan Block with Paravertebral Block and IV opioid analgesia alone in cumulative morphine consumption.

Methods: A prospective, randomized comparative clinical study was conducted. A total of 76 patients were enrolled, who were randomized to either ESP block, PVB group and control group. The primary endpoint was the cumulative morphine consumption 24 h after randomization. Secondary endpoints were analysis of Visual Analogue Scale scores during cough, Sniff test values and outcomes.

Results:

The cumulative morphine consumption 24 hours after ICU admission (primary outcome measure) was not significantly lower in the ESP Block group and in the PVB group compared to the control group, (Respectively 17.0 mg [13.0 -35.0] vs 18.0 mg [12.0 -35.0] vs 30.5 mg [15.0 -59.0], p=0,07). The use of ESP Block was also significantly non inferior to PVB according to the primary outcome, p=0,004.

Conclusion:

The use of the ESP block seems to reduce the consumption of morphine. A lack of statistical power prevents us from achieving the significance of the results. ESP may be a strong alternative to PVB. Keywords: Trauma patients, Regional analgesia, Epidural analgesia, Pain management.
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RÉSUMÉ

Introduction: Le contrôle de la douleur est la pierre angulaire de la prise en charge des patients atteints de multiples fractures de côtes. Ces dernières sont en effet associées à une morbi-mortalité importante. L'analgésie péridurale ou le bloc paravertébral (PVB) se sont avérés efficaces dans la gestion de la douleur, mais ces techniques peuvent causer des événements indésirables majeurs. Le bloc des muscles érecteurs du rachis (ESP) peut être une sérieuse alternative. L'objectif principal de notre étude était de comparer l'efficacité de l'analgésie continue des muscles érecteurs du rachis par rapport à l'analgésie continue en espace paravertébral et à l'analgésie opioïde IV seule sur la réduction de la consommation cumulée en morphine.

Méthodes: Une étude clinique comparative, prospective et randomisée a été réalisée. Un total de 76 patients ont été inclus. Ils ont été randomisés en trois groupes : le groupe du bloc ESP, le groupe PVB et le groupe témoin. Le critère de jugement principal était la consommation cumulée en morphine 24 h après la randomisation. Les critères de jugements secondaires étaient l'analyse du score de l'échelle visuelle analogique pendant la toux et les valeurs du Sniff test.

Résultats: La consommation cumulée de morphine au cours des 24 premières heures après l'admission en unité de soins intensif n'est pas significativement diminuée dans le groupe ESP et dans le groupe PVB par rapport au groupe contrôle, (Respectivement 17.0 mg [13.0 -35.0] vs 18.0 mg [12.0 -35.0] vs 30.5 mg [15.0 -59.0], p=0,07). Selon le critère de jugement principal, l'utilisation du bloc érecteur du rachis est significativement non inférieure à l'utilisation du bloc paravertébral, p=0,004.

Conclusion:

Le bloc des muscles érecteurs du rachis semble réduire l'utilisation de la morphine chez les patients présentant de multiples fractures de côtes. Un manque de puissance dû au fait que cet article ne présente que des résultats intermédiaires nous empêche de démontrer la significativité des résultats. Le bloc des muscles érecteurs du rachis pourrait être une solide alternative au bloc paravertébral.

Mots clefs : Patients traumatisés, Analgésie régionale, Analgésie péridurale, Gestion de la douleur.
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