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ABSTRACT 

Introduction: Lung resection surgery provides major postoperative pain which reduces 

postoperative recovery and increases morbidity. Regional anaesthesia (RA) techniques 

reduce postoperative pain but controversies remain regarding the best technique to use in 

this situation. In our institution, the strategy of analgesia depends on the kind of surgery. 

The aim of this study was to assess the efficacy of our current RA strategy for lung resection 

surgery on postoperative recovery.   

 

Methods: In this observational prospective monocentric study conducted at Angers 

University Hospital in France, all patients operated on for a lung resection were included if a 

RA technique was planned, following our unit procedure. Patients were compared according 

to the RA technique used, i.e. an erector spinae plane block (ESP), a thoracic epidural 

analgesia (TEA), or an intrathecal analgesia (IA). To assess postoperative recovery, our 

primary end point was the postoperative pain. Secondary end-points included postoperative 

morphine consumption, pulmonary function and length of hospital stay. 

 

Results: One-hundred and sixteen patients were included, 70 (60%) in the ESP group, 32 

(28%) in the TEA group and 14 (12%) in the IA group. Forty-six patients (40%) had a lung 

resection by thoracotomy. There were no significant differences at rest on Days 1 and 2 and 

during chest physiotherapy exercises from Day 1 to Day 3 between the groups, with medians 

numerical rating scale of pain ≤ 4 and ≤ 50% of patients experiencing moderate to severe 

pain during this period in each group. In the thoracotomy subgroup, a significant reduction in 

the intensive care unit stay was observed in patients who had an IA. 
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Conclusion: In our institution, a strategy combining ESP for VATS, TEA for thoracotomy, 

and IA as a possible alternative, allowed for effective analgesia after lung resection. In case 

of thoracotomy, the dogma of TEA as the gold standard was questioned by the reduction in 

intensive care unit stay in patients who received an IA. Further studies are needed to confirm 

these results.  
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INTRODUCTION 

La chirurgie thoracique pulmonaire est marquée par des douleurs postopératoires souvent 

sévères (1), responsables d'une augmentation de la morbi-mortalité postopératoire (2). Ces 

douleurs thoraciques impactent fortement la réhabilitation du patient et sont associées à une 

augmentation de la durée de séjour hospitalier (3). 

 

La douleur en postopératoire de chirurgie thoracique est plurifactorielle. Il existe d’une part 

une composante pariétale en lien avec l’incision chirurgicale, la section musculaire, la mise 

en place de système de drainage et l’écartement intercostal. D’autre part, une composante 

viscérale est présente, médiée par les nerfs vagal et phrénique, avec notamment les 

douleurs induites par l’irritation de la plèvre pariétale et une composante neuropathique en 

lien avec la lésion du nerf intercostal (4). 

 

Différentes techniques analgésiques ont été mises en place pour prendre en charge de 

manière efficace ces douleurs. Dans ce cadre, l’anesthésie locorégionale a pris une place 

prépondérante (5). Celle-ci procure en effet une analgésie puissante, et permet par ailleurs 

de limiter le recours aux morphiniques et de diminuer les effets secondaires fréquents et 

importants associés à leur utilisation (6). Dans le cadre de la chirurgie thoracique, les 

possibilités d’anesthésie locorégionale sont multiples et incluent notamment des blocs 

centraux (péridurale thoracique, rachianalgésie) et des blocs compartimentaux dorsaux (bloc 

paravertébral, bloc des muscles érecteurs du rachis…). 

 

L’analgésie péridurale thoracique est longtemps apparue comme l’anesthésie locorégionale 

de choix en postopératoire de chirurgie thoracique (7). Elle permet une réduction des 

douleurs postopératoires après chirurgie par vidéo-thoracoscopie assistée (8) ou 
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thoracotomie (9).  En outre, il est décrit une réduction de l’iléus digestif postopératoire (10). 

Toutefois, la péridurale induit un bloc sympathique qui favorise notamment les hypotensions 

per et postopératoires et les rétentions aiguës d'urine. De plus, la pose du cathéter peut être, 

dans de rares cas, responsable de lésions neurologiques (11,12). Ainsi, de nouvelles 

techniques d’anesthésie locorégionale ont été développées et évaluées en chirurgie 

thoracique pour éviter les effets secondaires liés à l’analgésie péridurale, en particulier des 

blocs péri-rachidiens tels que le bloc paravertébral ou le bloc des muscles érecteurs du 

rachis, mais aussi la rachianalgésie  (13). 

 

Le bloc paravertébral consiste en une injection d’anesthésique local dans l’espace 

paravertébral. Cet espace est délimité par le ligament costo-transversal supérieur, le corps 

vertébral et la plèvre pariétale. Les espaces paravertébraux sus et sous-jacents 

communiquent entre eux. L’espace paravertébral est traversé par le nerf spinal qui émerge 

du foramen intervertébral. Il se divise en un rameau dorsal innervant les muscles 

paravertébraux, et en un rameau ventral correspondant au nerf intercostal. Une troisième 

branche plus antérieure est liée au système sympathique. 

  

Le bloc paravertébral a montré son efficacité analgésique après chirurgie thoracique (14), 

ainsi que son intérêt pour diminuer le risque d'hypotension, de rétention aiguë d'urine, de 

prurit et de nausées/vomissements postopératoires en comparaison avec la péridurale 

(15,16). Il permet une diminution des douleurs postopératoires après vidéo-thoracoscopie 

assistée (17) et après thoracotomie (18). Ainsi, il apparaît comme la technique analgésique 

de référence selon les recommandations communes des Sociétés Françaises de Chirurgie 

Thoracique et Cardio-Vasculaire et d’Anesthésie-Réanimation de 2019 pour faciliter la 

réhabilitation précoce après lobectomie pulmonaire (19). 
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Le bloc des muscles érecteurs du rachis, plus superficiel que le bloc paravertébral, consiste 

en l’injection d’anesthésique local entre le muscle érecteur du rachis et son fascia antérieur. 

Le rameau dorsal du nerf spinal est directement bloqué. La diffusion de l’anesthésique local 

via le foramen costo-transverse permet de bloquer le rameau ventral (Figure 1). Ce bloc, 

décrit en 2016 par Forero et al. (20), semble posséder des intérêts similaires au bloc 

paravertébral. Anatomiquement, sa réalisation apparaît comme plus aisée et rapide que le 

bloc paravertébral. Une étude en chirurgie cardiaque ne mettait pas en évidence de 

différence significative sur l’efficacité analgésique des 24 premières heures postopératoires 

entre le bloc bilatéral des muscles érecteurs du rachis et la péridurale thoracique (21). De 

même, ce bloc semble induire une analgésie efficace et réduire la consommation de 

morphine dans le cadre des mastectomies (22). Toutefois, ce bloc est encore peu étudié en 

chirurgie thoracique.  

 

Figure 1 Erector Spinae Plane Block 
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Enfin, la rachianalgésie morphinique est utilisée depuis de nombreuses années dans notre 

centre car de réalisation aisée et rapide. Elle permet une analgésie efficace (23,24) et une 

diminution de la durée totale d’hospitalisation comparativement une analgésie multimodale 

sans anesthésie locorégionale (25). L’utilisation du sufentanil permet une installation rapide 

de la rachianalgésie (inférieur à 5 minutes). La morphine permet quant à elle une analgésie 

prolongée sur les premières 24 heures (26). Cependant, malgré son utilisation possible en 

chirurgie thoracique, très peu d'études ont comparé la rachianalgésie à la péridurale, et aux 

autres blocs péri-rachidiens. 

 

L’anesthésie péridurale, la rachianalgésie et le bloc des muscles érecteurs du rachis sont des 

méthodes d’anesthésie locorégionale régulièrement utilisées en chirurgie thoracique 

pulmonaire au sein du Centre Hospitalier Universitaire d’Angers. Le choix de la technique 

s’effectue le plus souvent selon les habitudes de service et des praticiens. Toutes ces 

techniques présentent une efficacité analgésique démontrée, mais chacune semble posséder 

des intérêts particuliers, en termes de réalisation, de gestion, ou de réhabilitation péri-

opératoire. En particulier leur intérêt respectif pour permettre une réhabilitation précoce, 

désormais recommandée pour diminuer la morbidité postopératoire, reste à démontrer. 

L’objectif de notre étude était d'évaluer l’efficacité de la stratégie analgésique proposée au 

Centre Hospitalier Universitaire d’Angers pour traiter la douleur postopératoire et améliorer la 

réhabilitation de ces patients. 
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INTRODUCTION 

Lung resection surgery is responsible for major postoperative pain (1) which increases both 

morbidity and mortality (2). This thoracic pain has a strong impact on patient recovery and 

increases the length of hospital stay (3). 

 

Regional anaesthesia (RA) has a predominant role among pain relief therapies available in 

this context (5), as it provides a strong analgesia and allows for reducing morphine 

consumption and prevalent side effects related to their use (6). 

 

Thoracic epidural analgesia (TEA) has long been considered as the preferred technique of 

analgesia after thoracotomy (7). It reduces postoperative pain after Video-Assisted 

Thoracoscopic Surgery (VATS) (8) or thoracotomy (9), and reduces postoperative ileus (10). 

However, epidural analgesia induces a sympathetic block that can cause intra and 

postoperative hypotension and acute urinary retention. Furthermore, catheter placement can 

lead in rare cases to neurological damage (11,12). Thus, various RA techniques have been 

developed and assessed in thoracic surgery, such as paravertebral block, erector spinae 

plane block (ESP), and intrathecal analgesia (IA) (13).  

 

The paravertebral block has proved its analgesic efficiency after thoracic surgery and its 

ability to reduce hypotension, acute urinary retention, pruritus and postoperative nausea and 

vomiting (PONV), in comparison with TEA (15,16). Its benefit in reducing postoperative pain 

has now been shown in both VATS and thoracotomy surgeries (17,18). Therefore, the recent 

2019 guidelines from the French Societies of Cardio-Vascular and Thoracic Surgery (SFCTCV) 

and of Anaesthesia and Critical care (SFAR) recommend its first-line use (i.e. before epidural 

analgesia) to facilitate early recovery after pulmonary lobectomy (19). 
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The ESP, more superficial, seems to have similar properties to the paravertebral block (20), 

although its realisation seems to be easier and faster. Since 2016, the ESP has been 

increasingly used (27) and its use has shown to provide adequate short (28) and long term 

pain control in thoracic surgery (29). Nevertheless, few studies have compared the ESP with 

other RA technique so far. 

 

Conversely, morphine IA seems to be little used in lung surgery and has been little studied in 

this context. However, it has shown to provide effective analgesia (23,24,26) and to reduce 

length of hospitalisation stay in comparison with multimodal analgesia without RA (25).  

 

ESP, TEA, and IA are commonly used in our institution for thoracic surgery, following a unit 

procedure. The procedure was developed in order to facilitate postoperative recovery 

depending on the type of surgery, while allowing effective analgesia. To our knowledge, the 

three chosen blocks have not been evaluated as part of an overall strategy for the 

management of patients who undergo lung surgery, depending on the surgical approach. The 

aim of our study was to assess the impact of a strategy using these three regional 

anaesthesia techniques on postoperative recovery after lung resection. 
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METHODS 

We conducted a prospective observational study at Angers University Hospital in France. The 

study was approved by the local Ethics Committee (Comité d’Ethique du CHU d’Angers, 

reference number 2019/97). It was registered in the French National Technologies and Civil 

Liberties Commission (number: ar19-0061v0) and in the ClinicalTrials base (number: 

NCT04147754). Patients were informed during anaesthesia consultation and a patient 

agreement to record their data was obtained before inclusion. 

 

 Population  

Inclusion criteria were adult patients undergoing an elective lung resection between 

November 1, 2019 and November 1, 2020 and who had a pre or intraoperative regional 

anaesthesia technique using either an erector spinae plane block, a thoracic epidural 

analgesia or an intrathecal analgesia. Non-inclusion criteria were: emergency or revision 

surgery, patients under of 18 years old, pregnancy, patients with legal guardianship, no 

French speaking patients or contraindication to regional techniques. 

 

 Unit procedure for analgesic management 

In our department, the procedure of choice for the RA technique in lung surgery was based 

on the surgical approach (VATS or thoracotomy) and on the estimated conversion risk to 

thoracotomy, assessed by the surgeon and discussed with the anaesthesiologist (Figure 2). 

However, the final choice of the RA technique was made at the discretion of the 

anaesthesiologist in charge of the patient. 
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Figure 2 Procedure of choice for regional anaesthesia technique in lung surgery at Angers University 

Hospital 

 

The erector spinae plane block was performed immediately after general anaesthesia 

induction, in the lateral decubitus position. A 22-Gauge 50 or 80-mm needle (Braun 

Ultraplex® 360) was inserted at a level between T5 and T8 under in-plane ultrasound 

guidance. After gentle suction, about 30 mL of 3.8 mg/mL ropivacaine was slowly injected 

between the erector spinae muscle and its anterior fascia. 

 

The thoracic epidural catheter was inserted on the day of surgery (before induction of 

anaesthesia) or on the day before surgery. In the sitting position, the puncture was done at 

the T7-T8 interspace with an 18-Gauge Tuohy needle (Braun Perifix® ONE). A 2 or 3 mL test 

dose of 2% xylocaine 0.0005% adrenaline was done in the epidural space after catheter 

insertion. At the start of surgery, a bolus (5 to 20 mL) of a 2 mg/mL ropivacaine and 1 

µg/mL sufentanil mixture could be done in the epidural catheter and could be followed by an 

epidural infusion of a 2 mg/mL ropivacaine and 0,5 µg/mL sufentanil mixture. The decision to 

inject a bolus and the initial epidural infusion rate was chosen by the anaesthesiologist in 

charge of the patient.  
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Intrathecal analgesia was performed immediately before general anaesthesia induction. In 

the sitting position, a needle (25 or 27 Gauge needle depending on the anaesthesiologist 

habit, BD Whitacre®) was inserted into the L4-L5 interspace. A single intrathecal bolus was 

done, using about 300 µg of morphine and 25 µg of sufentanil. 

 

After surgery, patients were either admitted in the thoracic surgery ward (after at least 1 

hour of monitoring in the post-anaesthesia care unit (PACU)) or in the intensive care unit 

(ICU). The choice was based on patient’s comorbidities, type of surgery (Wedge, lobectomy 

or pneumonectomy, VATS or thoracotomy), intraoperative complications, and the type of RA 

used. In our unit, patient monitoring was done in ICU for patients who had an IA (24 hours 

minimum) and for patients who had a TEA (as long as the epidural infusion was in progress). 

 

 Outcome measurements 

Data were prospectively collected in the preoperative period, during the surgery, and in the 

first three postoperative days. Three groups of patients were compared: patients who 

received an erector spinae plane block (ESP group), those who received a thoracic epidural 

analgesia (TEA group), and those who received an intrathecal analgesia (IA group).  

 

To assess the efficiency of our analgesic strategy on recovery after lung surgery, our primary 

outcome was the pain at Day 2 after surgery, using the numerical pain rating scale (NRS).  

 

 

 



13 

Main secondary outcomes included pain at other perioperative times (H2, Days 0, 1, and 3), 

at rest (morning and evening) and during chest physiotherapy exercises, cumulative 

morphine consumption until the third postoperative day, morphine-related adverse effects, 

ICU or hospital length of stay, and effects on pulmonary function (Peak Expiratory Flow 

(PEF)). Respiratory complications requiring specific therapies (non-invasive ventilation (NIV), 

high-flow oxygen therapy, re-intubation, new pleural drainage, bronchoscopic suction, lung 

infection treated with antibiotic therapy), readmissions to ICU, revision surgery requirements 

and deaths were recorded. The incidence of postoperative neuropathic pain was also 

assessed. 

 

Data assessing the safety of regional anaesthesia were also collected: neurological 

complications (epidural hematoma, dural breach, motor function impairment, transient 

radicular irritation, confusion), hemodynamic complications (episodes of fluid bolus 

requirements or use of vasoactive drugs) and cardiac complications (supra-ventricular 

tachycardia, acute cardiac failure, cardiac arrest). 

 

As oxycodone and morphine were used, orally and intravenously, an equianalgesic table 

proposed by the French Society for Palliative Care and Support (available at 

http://www.sfap.org) was used to get the morphine-equivalent consumption, as follows: 1 

oral morphine = 1/2 oral oxycodone = 1/3 intravenous (IV) morphine and 1 IV morphine = 1 

IV oxycodone. 
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  Data analysis 

Anonymized data were recorded in EXCEL® software and statistical analysis was performed 

using JMP® software (SAS Institute). 

 

Data are reported as medians [interquartiles (IQ) 25%-75%] or numbers (percentages). 

Categorical and numerical data were compared using the Fisher’s exact test and the Mann–

Whitney test respectively. Each group was compared with each other. All tests were two-

tailed and a p-value less than 0,05 was considered significant. 

 

As pulmonary outcomes are known to be different depending on the surgical approach and 

because TEA and IA were mostly done in patients who had a thoracotomy incision, a post hoc 

analysis was performed in the subgroup of patients who had a thoracotomy incision 

(including converted VATS, lateral, posterolateral and anterolateral thoracotomies) in order 

to compare outcomes of patients who had a TEA with those who had an IA.  
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RESULTS 

 Population characteristics 

One-hundred and sixteen patients were included, 70 (60%) in the ESP group, 32 (28%) in 

the TEA group and 14 (12%) in the IA group (Figure S 1). Patients’ demographic data are 

detailed in Table I. The main surgical indication was lung tumour resection (92%). 

Preoperative spirometry results were not significantly different between the three groups but 

there were significantly more chronic obstructive pulmonary disease (COPD) patients in the 

TEA group than in the ESP group. Preoperative PaO2 was significantly lower and HCO3- higher 

in the IA group, in comparison with the ESP group. 

 

Table I Preoperative characteristics 

  ESP group TEA group IA group 
ESP vs TEA            

P value 
ESP vs IA          
P value 

TEA vs IA              
P value 

Sample size, n 70 32 14       

Patients' characteristics             

Age 64 (11,3) 63 (9,5) 66 (12,2) 0,7 0,3 0,19 

Male 41 (59%) 21 (66%) 11 (79%) 0,5 0,2 0,5 

Height (cm) 169 (9,2) 169 (7,6) 170 (10) 1 0,48 0,4 

Weight (kg) 70 (15,9) 72 (17,6) 81 (21,9) 0,55 0,06 0,17 

ASA status       0,4 0,8 0,7 

I 2 (3%) 2 (6%) 1 (7%)    

II 28 (40%) 14 (44%) 5 (36%)    

III 39 (56%) 16 (50%) 8 (57%)    

IV 1 (1%) 0 0    

Patients’  history             

Chronic respiratory failure 1 (1%) 1 (3%) 2 (14%) 0,53 0,07 0,21 

COPD 19 (27%) 16 (50%) 4 (29%) 0,04 1 0,21 

Sleep apnoea syndrome 5 (7%) 3 (9%) 1 (7%) 0,7 1 1 

Active smokers 16 (23%) 7 (22%) 4 (29%) 0,4 0,17 1 

Previous thoracic surgery 13 (19%) 8 (25%) 3 (21%) 0,4 0,7 1 

Previous thoracic radiotherapy 6 (9%) 3 (9%) 1 (7%) 1 1 1 

Diabetes 12 (17%) 5 (16%) 1 (7%) 1 0,68 0,65 

Severe chronic renal failure 1 (1%) 1 (3%) 0 0,53 1 1 

Chronic alcoholism 10 (14%) 4 (12%) 1 (7%) 1 0,68 1 

Psychiatric disease 4 (6%) 3 (9%) 1 (7%) 0,67 1 1 

Previous spinal surgery 5 (7%) 1 (3%) 1 (7%) 0,66 1 0,52 
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Spinal deformities 0 1 (3%) 2 (14%) 0,31 0,02 0,21 

Chronic pain 16 (23%) 5 (16%) 3 (21%) 0,59 1 0,68 

Drug addiction 1 (1%) 0 0 1 1   

Preoperative medication             

Paracetamol 9 (13%) 8 (25%) 2 (14%) 0,15 1 0,7 

NSAIDs 4 (6%) 0 0 0,3 1   

Codeine 3 (4%) 2 (6%) 0 0,65 1 1 

Morphine 4 (6%) 0 1 (7%) 0,31 1 0,3 

Antidepressant 6 (9%) 2 (6%) 1 (7%) 1 1 1 

Pregabalin 2 (3%) 4 (13%) 1 (7%) 0,07 0,42 1 

Hypnotic 5 (7%) 0 1 (7%) 0,32 1 0,3 

Benzodiazepine 12 (17%) 7 (22%) 1 (7%) 0,59 0,68 0,4 

Preoperative respiratory function             

FEV1 (L)  2,5 [1,9-3,0] 2,4 [1,8-2,8] 2,0 [1,8-3,1] 0,21 0,35 0,7 

FEV (L)  3,5 [2,8-4,3] 3,4 [2,9-4,0] 3,1 [2,9-4,2] 0,57 0,53 0,7 

Tiffeneau index 71 [63-80] 66 [57-78] 69 [60-78] 0,14 0,33 0,87 

FRC (L)  3,5 [2,9-5,2] 3,8 [3,1-4,7] 3,4 [3,0-4,7] 0,81 0,95 0,9 

TLC (L)  5,8 [5,0-6,6] 5,7 [5,2-6,5] 6,6 [5,1-7,4] 0,98 0,33 0,28 

Preoperative SpO2 (%) 98 [97-99] 98 [96-99] 99 [97-100] 0,61 0,28 0,21 

PO2 (mmHg) 86 [85-112] 75 [69-85] 68 [57-74] 0,1 0,04 0,06 

PCO2 (mmHg) 38 [33-39] 36 [34-41] 44 [38-52] 0,7 0,1 0,08 

HCO3- (mmol/L) 23 [22,5-25] 25 [23,2-25,7] 27,4 [24,8-30,5] 0,24 0,04 0,18 

Hb (g/dL) 13,4 [12,5-14,5] 13,4 [11,8-14,0] 13,0 [12,3-14,0] 0,29 0,44 0,9 

Surgical indication             

Diagnostic biopsy 4 (6%) 0 1 (7%) 0,3 1 0,3 

Lung infection 1 (1%) 0 1 (7%) 1 0,3 0,3 

Tumour resection 65 (93%) 30 (93%) 12 (86%) 1 0,33 0,57 

Other 0 2 (6%) 0 0,09   1 

Pain at rest 0 [0-0] 0 [0-0] 0 [0-0] 0,67 0,6 0,9 

Values are expressed as numbers (%), mean (SD) or median [IQ 25-75%] 

NSAIDs, Non-steroidal anti-inflammatory drugs; FEV1, Forced expiratory volume in one second; FEV, Forced expiratory volume; FRC, 

Functional residual capacity; TLC, Total lung capacity 

 

 Anaesthetic and surgical data 

Concentrations and volumes used for the different types of RA generally followed the unit 

procedure. TEA infusion was used intraoperatively for 14 (44%) of patients in this group, and 

with ropivacaine only (i.e. without sufentanil) for 8 (25%) patients. The postoperative 

infusion rate between 3 and 8 mL/hour, with a median rate of 5 [5-6] mL/hour. 
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IV anaesthetic data and surgical data are detailed in Table II. Total doses of remifentanil and 

propofol were less important in the ESP group. In most cases (69 patients (59%)), the lung 

resection was a lobectomy. As shown in Table II, the surgery was performed using VATS or 

thoracotomy, with a rate of unconverted VATS significantly higher in the ESP group. The vast 

majority of patients in TEA and IA groups had a thoracotomy (27 patients (84%) and 13 

patients (93%) respectively).  

 

Table II Intraoperative anaesthetic and surgical data 

  ESP group TEA group IA group 
ESP vs TEA            

P value 
ESP vs IA           
P value 

TEA vs IA              
P value 

Sample size, n 70 32 14       

Intravenous anaesthesia             

Remifentanil (mg) 1,5 [0,9-1,9] 1,8 [1,4-2,6] 2,0 [1,5-2,6] < 0,01 0,01 0,74 

Propofol (g) 1,6 [1,3-2,3] 1,9 [1,5-2,5] 2,2 [1,6-3,2] 0,07 0,01 0,24 

Coanalgesia             

IV morphine equivalent (mg) 4 [4-5] 4 [4-5] 5 [3,75-5,25] 0,57 0,9 0,69 

Paracetamol 69 (98%) 30 (94%) 14 (100%) 0,23 1 1 

Nefopam 43 (61%) 19 (59%) 8 (57%) 1 0,77 1 

NSAIDs 18 (26%) 2 (6%) 2 (14%) 0,03 0,5 0,57 

Ketamine 52 (74%) 23 (72%) 3 (21%) 0,81 < 0,01 < 0,01 

Surgery             

Right side 31 (44%) 17 (53%) 10 (71%) 0,5 0,08 0,33 

Surgical incision             

Thoracotomy 6 (9%) 27 (84%) 13 (93%) < 0,01 < 0,01 0,24 

Lateral 1 (1%) 3 (9%) 0 0,09 1 0,54 

Antero-lateral 0 1 (3%) 0 0,31   1 

Postero-lateral 2 (3%) 23 (72%) 8 (57%) < 0,01 < 0,01 0,49 

Converted VATS 3 (4%) 0 5 (36%) 0,55 0,52 0,3 

Not converted VATS 64 (91%) 5 (16%) 1 (7%) < 0,01 < 0,01 0,24 

Resection             

Lobectomy 37 (53%) 23 (72%) 9 (64%) < 0,01 0,24 0,17 

Pneumonectomy 0 6 (19%) 1 (7%) < 0,01 0,16 0,65 

Segmentectomy 7 (10%) 0 0 0,33 1 0,41 

Wedge 26 (37%) 2 (6%) 4 (29%) 0,26 1 0,49 

Biopsy 0 1 (3%) 0 < 0,01 0,02 0,4 

Dredging 43 (61%) 26 (81%) 11 (79%) 0,06 0,3 1 

Drains 1 [1-1] 2 [1-2] 1,5 [1-2] < 0,01 0,01 0,57 

Rib fractures 1 (1%) 3 (9%) 0 0,09 1 0,54 

Operating room time (min) 170 [129-204] 191 [143-238] 170 [150-219] 0,03 0,44 0,42 

PACU time (min) 132 [120-165] 120 [84-256] 131 [67-195] 0,39 0,7 0,88 

Values are expressed as numbers (%) or median [IQ 25-75%] 

NSAIDs, Non-steroidal anti-inflammatory drugs; VATS, Video-assisted thoracoscopic surgery; PACU, Post-anaesthesia care unit 
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 Postoperative pain 

Results are shown in Figure 3. In post-anaesthesia care unit (PACU), pain was lower in the IA 

group than in other groups. There were no significant differences at rest on Days 1 and 2 

between the three groups (Figure 3A). On H2 and on the evening of Day 3, pain at rest was 

significantly lower in the IA group, in comparison with the TEA group. During chest 

physiotherapy exercises, there was no significant difference in pain intensity between groups 

(Figure 3B). On Day 0, there was a significant higher rate of patients with at least one 

episode of a moderate to severe pain (NRS ≥ 4) in the ESP group (Figure 3C). 

 

All patients received opioids in the postoperative period, in the form of IV morphine for 21 

(16%) patients, IV oxycodone for 96 (83%) patients, oral morphine for 1 (<1%) patients, 

and/or oral oxycodone for 87 (75%) patients. Details of opioids consumption are shown in 

Table III. There was no significant difference in the rate of patients who required opioids 

throughout the hospitalisation between the groups, except on H2 where a fewer rate of 

patients required opioids in the TEA group than in the ESP group. Amounts of morphine 

equivalents received (oral or IV) were not significantly different between the groups on Days 

0, 1 and 2 and in total until the third postoperative day. However, these amounts were 

higher on Day 3 in the TEA group. Likewise, nefopam was more frequently prescribed in 

patients in the TEA group on Days 2 and 3. The use of other analgesic drugs (paracetamol, 

non-steroidal anti-inflammatory drugs (NSAIDs) and ketamine) was not significantly different 

between groups. 

 

The incidence of postoperative neuropathic pain assessed by the surgeon at the 

postoperative consultation (50 days after surgery on average) was not significantly different 

between the three groups, although higher in TEA and IA groups (overall p-value = 0,39). 
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A, Pain at rest; B, Pain during mobilisation (chest physiotherapy for Days 1 to 3); C, Percentage of patients with 

a moderate to severe pain (NRS ≥ 4).  

Points with blue line, ESP group; squares with orange line, TEA group; triangle with green line, IA group.  

The charts A and B show medians and [25%-75%] interquartile range and the chart C shows percentages.  

*, p<0,05 between ESP and IA groups; #, p<0,05 between TEA and IA groups; §, p<0,05 between ESP and 

TEA groups.  

ESP, erector spinae plane block; IA, intrathecal analgesia; TEA, thoracic epidural analgesia; NRS, numerical 

rating scale of the pain; PACU, post-anaesthesia care unit.  

Figure 3 Postoperative pain in the three groups 
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Table III Pain and drug consumption 

  ESP group TEA group IA group 
ESP vs TEA            

P value 
ESP vs IA           
P value 

TEA vs IA              
P value 

Sample size, n 70 32 14       

Opioids             

IV or oral opiods use             

Day 0 70 (100%) 31 (97%) 14 (100%) 0,31 1 1  

Day 1 64 (91%) 19 (59%) 12 (86%) < 0,01 0.61 0.09 

Day 2 50 (71%) 24 (75%) 10 (71%) 0,81 1 1.0 

Day 3 38 (54%) 23 (71%) 8 (57%) 0,12 1 0.49 

IV opioids use             

Day 0 63 (90%) 22 (68%) 13 (92%) 0,01 1 0,13 

Day 1 40 (58%) 19 (59%) 10 (71%) 1 0,39 0,52 

Day 2 6 (9%) 18 (56%) 5 (36%) < 0,01 0,02 0,33 

Day 3 0 (0%) 13 (40%) 2 (14%) < 0,01 0,03 0,1 

IV morphine equivalent 

(for oral or IV opioids) (mg) 
            

H2 5 [0-8] 0 [0-3,5] 0 [0-4,5] < 0,01 0,03 0,97 

Day 0 16 [7-25] 10 [0-27] 16 [5-33] 0,16 0,94 0,46 

Day 1 12 [6,5-22] 6,5 [0-35] 16 [6-24,5] 0,31 0,6 0,49 

Day 2 8.75 [0-12,5] 11 [0,25-29,5] 7,5 [0-16,25] 0,05 0,69 0,28 

Day 3 5 [0-10] 10 [0-18] 2,75 [0-10] < 0,01 0,9 0,049 

Total 44 [28-74] 41 [16-97] 57 [16-79,5] 0,96 0,80 0,86 

Non-opioid analgesics             

Paracetamol             

Day 0 68 (97%) 32 (100%) 13 (93%) 1 0,4 0,3 

Day 1 67 (96%) 31 (97%) 14 (100%) 1 1 1 

Day 2 56 (81%) 30 (94%) 14 (100%) 0,13 0,11 1 

Day 3 41 (65%) 27 (84%) 9 (64%) 0,06 1 0,24 

Nefopam             

Day 0 27 (39%) 16 (50%) 6 (49%) 0,29 0,77 0,75 

Day 1 25 (36%) 19 (59%) 6 (43%) 0,03 0,7 0,35 

Day 2 13 (19%) 19 (59%) 3 (21%) < 0,01 1 0,03 

Day 3 5 (8%) 11 (34%) 1 (7%) < 0,01 1 0,07 

NSAIDs             

Day 0 7 (10%) 3 (9%) 0 1 0,59 0,54 

Day 1 8 (11%) 2 (6%) 2 (14%) 0,49 0,7 0,57 

Day 2 4 (6%) 3 (9%) 1 (7%) 0,67 1 1 

Day 3 3 (5%) 1 (3%) 0 1 1 1 

Ketamine             

Day 0 1 (1%) 0 0 1 1   

Day 1 1 (1,4%) 0 0 1 1   

Day 2 1 (1,4%) 1 (3%) 0 0,54 1 1 

Day 3 0 2 (6%) 0 0,11 1 1 

Values are expressed as numbers (%) or median [IQ 25-75%] 

NSAIDs, Non-steroidal anti-inflammatory drugs 
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 Postoperative recovery 

There were no significant differences in peak expiratory flows measured on Days 1, 2 and 3. 

The first standing mobilisation was earlier in the ESP group. 

 

Lengths of ICU and hospital stays were significantly longer in the TEA group than in the two 

other groups (Table IV). When patients were hospitalised in ICU after the surgery, the length 

of stay in ICU was significantly shorter in the ESP group, in comparison with other groups.  

 

There were significantly more lung infections, confusion, hypotension, supraventricular 

tachycardia and postoperative ileus in the TEA group compared to the ESP group. There were 

no significant differences between the three groups on other respiratory, hemodynamic, 

neurological, digestive, cardiac and urological complications (Supplementary material, Table 

S I). Moreover, there were no significant differences in the rates of ICU readmission, early 

surgical revision or death. 

Table IV Recovery 

  ESP group TEA group IA group 
ESP vs TEA            

P value 

ESP vs IA           

P value 

TEA vs IA              

P value 

Sample size, n 70 32 14       

First time setting in the chair (days) 1 [1-1] 1 [1-1] 1 [1-1] 0,02 0,18 0,49 

First standing up (days) 1 [1-1] 1 [1-2] 1 [1-2] < 0,01 0,01 0,94 

Drain removal             

≤ Day 3 52 (74%) 9 (28%) 7 (50%) < 0,01 0,1 0,18 

Urinary catheter removal             

≤ Day 3 39 (93%) 25 (78%) 12 (92%) 0,09 1 0,4 

PEF (% theoretical value)             

Day 1 37 [27-47] 35 [27-43] 25 [21-47] 0,62 0,37 0,44 

Day 2 28 [24-40] 31 [21-35] 31 [24-38] 0,8 0,8 0,6 

Day 3 41 [29-46] 31 [17-54] 34 [29-53] 0,19 0,7 0,42 

Postoperative admission to ICU  

(vs ward) 
47 (67%) 32 (100%) 14 (100%) < 0,01 < 0,01 1 

Length of ICU stay (days) 1 [0-2] 4 [3-6] 1 [1-2,5] < 0,01 < 0,01 < 0,01 

Length of hospital stay (days) 4 [3-5] 10 [6-15] 6 [4-11] < 0,01 0,07 0,046 

Values are expressed as numbers (%) or median [IQ 25-75%] 

ICU, Intensive care unit ; PEF, Peak expiratory flow 
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 Post hoc analysis in patients who underwent a 

thoracotomy 

Forty patients underwent an elective or unplanned thoracotomy, 27 (67,5%) of them had a 

TEA and 13 (32,5%) an IA. In these patients, the length of ICU stay was reduced in those 

who had an IA in comparison with a TEA (2 [1-4] vs 4 [3-6] days respectively, p-value = 

0,01). There were no significant differences in other analgesia and postoperative recovery 

parameters (Supplementary material, Table S II). 
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DISCUSSION 

In our centre, a regional anaesthesia strategy based on the kind of surgery and on the risk of 

conversion to thoracotomy allowed satisfactory postoperative analgesia, regardless of the 

type of block used, and rapid recovery adapted to the type of surgery received. Interestingly, 

in the subgroup of patients who underwent a thoracotomy, postoperative pain and recovery 

tended to be better in those who received intrathecal analgesia, in comparison with epidural 

analgesia. 

 

Postoperative pain after lung surgery is often severe, and RA has shown its value in this 

context. Epidural analgesia has long been shown to be the gold standard for this surgery, 

because of its benefits on postoperative pain, pulmonary function and on limiting side effects 

associated with the use of morphine (30,31). However, two important developments marked 

a turning point for pain and recovery after thoracic surgery: the development of VATS (32), 

which limits the surgical incision and prevents pain associated with rib fractures, and the 

development of lateral and posterior wall blocks, which limit the hemodynamic and 

respiratory repercussions linked to central blocks (33,34). These blocks have been the 

subject of a relatively large number of studies, most of which have been shown to be 

effective, compared to placebo (35,36), or compared to epidural or other blocks (37). In 

clinical practice, however, the choice of a technique remains difficult and often depends on 

the experience of the centre and especially of the anaesthesiologist in charge of the patient. 

In our centre, we have mainly decided to adapt this choice to the risk of conversion to 

thoracotomy. To our knowledge, this type of strategy has been little evaluated, and, in 

particular, the three blocks that we have chosen have not been compared together, although 

they are probably frequently used in other centres. 
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We observed here that the use of these three blocks allowed adequate analgesia in patients, 

with less than 50% of patients having had at least moderate pain and relatively low pain 

scores at rest. These results are compatible with those found in the existing literature. 

Indeed, with VATS, the mean pain score are most of the time inferior to 3 (38). For 

thoracotomy, when multimodal analgesia included a RA, pain was low or moderate in most 

cases (16,32). Furthermore, even if there was no intrathecal infusion when IA was used in 

our unit, there was no significant difference in pain scores from Day 0 to Day 2 between IA 

and TEA. Despite the small number of patients who had intrathecal analgesia in our study, 

this result is interesting because it confirms the effectiveness of this technique in thoracic 

surgery (39). 

 

Despite the effectiveness of central blocks, more peripheral blocks such as pectoralis block, 

serratus block and ESP have been proposed with the aim of facilitating recovery (40). One of 

the underlying ideas is that, at the doses achieved, central blocks most often require 

hospitalisation with continuous monitoring or hospitalisation in ICU, which could slow down 

the recovery despite the less invasive nature of the surgery (in the case of VATS in 

particular). In our study, as expected, patients who had an ESP often corresponded to those 

who had a VATS (not converted to thoracotomy) and we confirmed that their hospital length 

of stay had been shorter than in the other groups. However, when we compared TEA and IA 

groups, patients who had an IA had less severe pain on Day 3, but also shorter ICU length of 

stay, including in the subgroup of patients who only had a thoracotomy. While studies have 

already compared IA with TEA in thoracic surgery (41), new, prospective and randomized 

controlled studies now seem necessary to verify whether intrathecal analgesia could allow 

earlier recovery than epidural analgesia, especially since we know that early recovery can 

improve postoperative morbidity in this context. 
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Additionally, and interestingly, we did not observe any differences between IA and TEA using 

respiratory recovery criteria such as pain during chest physiotherapy, removal of drains, and 

early patient mobilisation. On the other hand, this strategy made it possible, as desired, to 

obtain good results in patients who had an ESP, i.e. those who had mainly a VATS surgery, 

as already observed in previous studies (42,43). 

 

Our study has some limitations, linked in part to its observational nature and the relatively 

low number of patients (number of patients over one year in our centre). This design had the 

advantage of assessing in real practice the impact of our protocol on pain and recovery. Its 

limited duration made it possible to observe these results with similar anaesthetic and 

surgical techniques and by the same anaesthesiologists and surgeons. In addition, the study 

included all types of surgical approaches, i.e. VATS, VATS converted to thoracotomies, and 

thoracotomies. This design resulted in the inclusion of patients with different postoperative 

conditions and an uneven number of patients between groups, especially in the, smaller, IA 

group. This choice allowed us to verify under similar conditions if this strategy, that included 

three possible RA techniques, was relevant for the management of all of these patients who 

undergo lung resection in our department. These results now encourage exploring the value 

of this strategy, or of strategies using other blocks, in a controlled and multicentric trial.  
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CONCLUSION 

In our institution, a regional anaesthesia strategy based on the risk of conversion to 

thoracotomy and combining erector spinae plane block for video-assisted thoracoscopic 

surgery, thoracic epidural analgesia for thoracotomy, and intrathecal analgesia as a possible 

alternative, allowed adequate postoperative analgesia and rapid recovery. Interestingly, in 

the subgroup of patients who underwent a thoracotomy, those parameters were better in 

patients who received intrathecal analgesia, in comparison with epidural analgesia. These 

results need now to be confirmed by stronger prospective and controlled studies.  
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ANNEXES 

 Flow chart 

   

Figure S 1 Flow chart 



II 

 Complications 

Table S I Complications 

  

  
ESP group TEA group IA group 

ESP vs TEA                   
P value 

ESP vs IA                  
P value 

TEA vs IA                    
P value 

Sample size, n 70 32 14       

Complications of regional anaesthesia       0,04 0,03 1 

Difficulty puncture 0 4 (12,5%) 3 (21%)       

Other 2 (3%) 3 (9,5%) 0       

Lung infections 3 (4%) 7 (22%) 2 (14%) 0,01 0,19 0,7 

Fibroscopic aspiration 4 (6%) 6 (19%) 2 (14%) 0,07 0,26 1 

NIV 4 (6%) 5 (16%) 2 (14%) 0,13 0,26 1 

High flow oxygen therapy 2 (3%) 3 (9%) 0 0,17 1 0,54 

Re-intubation 1 (1,4%) 2 (6%) 1 (7%) 0,23 0,3 1 

Thoracic drainage 2 (3%) 0 0 1 1   

Epidural haematoma 0 0 0       

Motor dysfunction 0 0 0       

Transient radicular irritation 0 0 0       

Confusion 1 (1,4%) 5 (16%) 0 0,01   0,3 

Over sedation 0 0 1 (7%)   0,16 0,3 

Hypotension 6 (9%) 11 (34%) 2 (14%) < 0,01 0,61 0,28 

Supraventricular tachycardia 2 (3%) 7 (22%) 1 (7%) < 0,01 0,42 0,4 

Cardiorespiratory arrest 0 1 (3%) 0 0,31   1 

Acute heart failure 1 (1,4%) 0 (0) 0 (0) 1 1   

PONV 14 (20%) 10 (31%) 1 (7%) 0,2 0,44 0,13 

Postoperative ileus 12 (17%) 13 (40%) 3 (21%) 0,01 0,7 0,31 

Acute urinary retention 7 (10%) 3 (9%) 1 (7%) 1 1 1 

ICU re-admission 0 0 1 (7%)   0,16 0,3 

Revision surgery 1 (1,4%) 1 (3%) 1 (7%) 0,53 0,3 0,52 

Death 0 1 (3%) 0 0,31   1 

Neuropathic pain 14 (28%) 9 (41%) 5 (45%) 0,29 0,29 1 

Values are expressed as numbers (%) 

NIV, Non-invasive ventilation; PONV, Postoperative nausea and vomiting; ICU, Intensive care unit 
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 Post hoc analysis 

Table S II Post hoc analysis in patients who underwent a thoracotomy 

  TEA group IA group P value 

Sample size, n 27 13   

Length of ICU hospitalisation stay (days) 4 [3-6] 2 [1-4] 0,01 

Length hospitalisation stay (days) 10 [7-15] 11 [6-12] 0,65 

Total IV morphine equivalent (mg) 44 [12,5-97,5] 73 [52-89] 0,51 

Pain on admission 3 [0-7,25] 0 [0-2,75] 0,22 

Pain at H2 3 [1-6,5] 0,5 [0-5] 0,16 

Pain at Day 0 2 [0-4] 2 [0,5-2,5] 0,73 

Pain at rest in morning    

Day 1 2 [0-4] 2 [0-3,5] 0,52 

Day 2 2 [0-3] 2 [0-4] 0,63 

Day 3 0 [0-2] 3 [0-3,5] 0,28 

Pain at rest in evening    

Day 1 2 [0-4] 2 [0-4] 0,79 

Day 2 2 [0-3] 1 [0-2] 0,37 

Day 3 2 [0-3] 0 [0-0] 0,03 

Pain at chest physiotherapy    

Day 1 3 [2-7] 6 [3,5-7] 0,1 

Day 2 4 [1-5] 7 [2-7] 0,21 

Day 3 3 [1-5] 3 [3-4] 0,25 

Lung infections 6 (22%) 2 (22%) 1 

Fibroscopic aspiration 5 (18,5%) 2 (22%) 1 

NIV 5 (18,5%) 2 (22%) 1 

High flow oxygen therapy 3 (11%) 0 0,55 

Re-intubation 2 (7% ) 1 (11%) 1 

Confusion 5 (18,5%) 0 0,3 

Hypotension 11 (41%) 2 (22%) 0,44 

Supraventricular tachycardia 7 (26%) 1 (11%) 0,64 

Cardiorespiratory arrest 1 (4%) 0 1 

PONV 6 (22%) 0 0,3 

Postoperative ileus 10 (37%) 3 (33%) 1 

Acute urinary retention 3 (11%) 0 0,55 

ICU re-admission 0 1 (11%) 0,25 

Revision surgery 1 (4%) 1 (11%) 0,44 

Death 1 (4%) 0 1 

Neuropathic pain 6 (35%) 4 (50%) 0,48 

First time setting in the chair (days) 1 [1-1] 1 [1-1] 0,37 

First standing up (days) 1 [1-2] 1 [1-1] 0,77 

Drain removal ≤ Day 3 8 (30%) 6 (22%) 1 

Urinary catheter removal ≤ Day 3 20 (74%) 12 (89%) 0,65 

Values are expressed as numbers (%) or median [interquartiles 25-75%] 

NIV, Non-invasive ventilation; PONV, Postoperative nausea and vomiting; ICU, Intensive care unit 
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Catégorie : Médecin 

Thème : Douleur/ ALR 

Etude clinique 

Titre : Anesthésie locorégionale pour résection pulmonaire : impact sur la douleur et la réhabilitation d’une 

stratégie adaptée au type de chirurgie.  

 

William Dupuis, Marion Trouillard, Florian Denou, Hélène Siaudeau, Emmanuelle Longeau, Maxime Léger, Myriam Ammi, Sigismond Lasocki, 

Emmanuel Rineau. 

 

Affiliation : CHU et Université d’Angers 

 

Position du problème et objectif de l’étude : La chirurgie de résection pulmonaire est pourvoyeuse de 

douleurs postopératoires sévères impactant fortement la morbi-mortalité. L’anesthésie locorégionale (ALR) 

diminue nettement les douleurs postopératoires, mais le choix du type d’ALR reste controversé dans ce 

contexte. Dans notre service, le protocole diffère selon le type de chirurgie et les comorbidités du patient. Notre 

étude avait pour objectif d’évaluer l’efficacité de cette stratégie pour limiter la douleur postopératoire et faciliter 

la réhabilitation.  

 

Matériel et Méthodes : Nous avons réalisé une étude prospective observationnelle monocentrique. Tous les 

patients opérés pour une chirurgie pulmonaire en 2020 et ayant une ALR étaient inclus. Nous réalisions soit un 

bloc des muscles érecteurs du rachis (MER), soit une péridurale thoracique (APD), soit une rachianalgésie 

morphine (RA), selon notre protocole de service (Figure 1A). Le critère de jugement principal était la douleur 

postopératoire (échelle numérique) jusqu’à J2 au repos et à la mobilisation. Les critères secondaires incluaient 

la fonction pulmonaire et la durée d’hospitalisation. Les données qualitatives et quantitatives étaient comparées 

entre chaque groupe au moyen d’un test de Fisher ou de Mann-Whitney respectivement. 

 

Résultats et Discussion : 116 patients opérés de résection pulmonaire ont été inclus, 70 (60%), 32 (28%) et 

14 (12%) dans les groupes MER, APD et RA respectivement, dont 60% par vidéo-thoracoscopie assistée. La 

douleur était contrôlée de manière satisfaisante dans les 3 groupes avec des EN médianes <4 et <50% des 

patients ayant un épisode avec EN>3 au repos (Figure 1B-C). De manière peu attendue, la douleur était 

significativement plus basse dans le groupe RA à H2 et à J3 en comparaison avec le groupe APD. Il n’y avait pas 

de différence significative concernant la douleur à la mobilisation et la consommation de morphine jusqu’à J3. 

Les données de réhabilitation sont présentées dans le Tableau 1. On note une augmentation significative des 

durées d’hospitalisation en réanimation et totale dans le groupe APD. 
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Tableau 1. Réhabilitation postopératoire. 

Les données sont présentées en nombre (%) et médiane [IQ 25-75]. * et #, différence significative avec MER et 

APD respectivement 

 

MER 

(n=70) 

APD 

(n=32) 

RA 

(n=14) 

Peak Flow à J3 (% valeur théorique) 41 [29-46] 41 [29-46] 34 [29-53] 

Drain(s) retiré(s) ≤ J3 52 (74%) 9 (28%)* 7 (50%) 

Sonde urinaire retirée ≤ J3 39 (93%) 25 (78%) 12 (92%) 

Premier lever (jours) 1 [1-1] 1 [1-2]* 1 [1-2]* 

Temps d'hospitalisation en réanimation (jours) 1 [0-2] 4 [3-6]* 1 [1-2,5]*# 

Temps d'hospitalisation totale (jours) 4 [3-5] 10 [6-15]* 6 [4-11]# 

 

 

Conclusion : Une stratégie d’ALR associant MER, APD ou RA selon le type de chirurgie semble satisfaisante en 

termes d’analgésie et de réhabilitation après une chirurgie de résection pulmonaire. De manière intéressante, 

pour de mêmes indications opératoires, la RA semble diminuer la douleur et la durée d’hospitalisation en 

comparaison avec l’APD. Cette observation devra être confirmée par des études de plus forte puissance. 

 

Figure 1 (page suivante) 
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 Introduction : La chirurgie de résection pulmonaire est pourvoyeuse de douleurs postopératoires sévères 

impactant fortement la morbi-mortalité. L’anesthésie locorégionale a montré un intérêt majeur pour diminuer les 

douleurs postopératoires dans ce contexte, mais le choix du type d’anesthésie locorégionale à réaliser reste 

controversé. Dans notre service, le protocole diffère selon le type de chirurgie. Notre étude avait pour objectif 

d’évaluer la stratégie actuelle de prise en charge de la douleur.  
Sujets et Méthodes : Dans cette étude observationnelle prospective monocentrique réalisée au CHU d’Angers, 

tous les patients opérés d’une chirurgie de résection pulmonaire étaient inclus si une anesthésie locorégionale 

était prévue. Les patients étaient comparés en fonction de la technique d’anesthésie locorégionale reçue selon le 
protocole de service (bloc des muscles érecteurs du rachis, péridurale thoracique ou rachianalgésie morphine). 

Afin d’évaluer la réhabilitation postopératoire, le critère de jugement principal était la douleur postopératoire. Les 

critères de jugement secondaires incluaient notamment la consommation de morphine postopératoire, la 
réhabilitation respiratoire et le temps d’hospitalisation. 
Résultats : Cent-seize patients ont été inclus, 70 (60%) dans le groupe du bloc des muscles érecteurs du rachis, 

32 (28%) dans le groupe péridurale thoracique et 14 (12%) dans le groupe rachianalgésie. Quarante-six patients 
(40%) ont été opérés d’une résection pulmonaire par thoracotomie. Il n’y avait pas de différence significative sur  

la douleur au repos à J1 et J2 et lors de la kinésithérapie respiratoire de J1 à J3 entre les groupes. Les valeurs 

médianes de douleur (échelle numérique) étaient inférieures ou égales à 4 et moins de 50% des patients de 
chaque groupe ont eu une douleur modérée à sévère durant cette période. L’analyse post hoc montre que la 

rachianalgésie permet une réduction significative du temps d’hospitalisation en réanimation comparativement à 

la péridurale, chez les patients ayant eu une thoracotomie (groupe rachianalgésie : 2 jours [1-4], groupe 

péridurale : 4 jours [3-6], p : 0,01). 
Conclusion : Le bloc des muscles érecteurs du rachis apparaît comme une analgésie efficace en chirurgie de 

résection pulmonaire par vidéo-thoracoscopie assistée non convertie. Dans les chirurgies avec incision de 

thoracotomie, la rachianalgésie semble favoriser la réhabilitation postopératoire et participe à remettre en 
question le dogme de la péridurale comme gold standard. Cette observation devra être confirmée par d’autres 

essais de plus forte puissance. 
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 Introduction: Lung resection surgery provides major postoperative pain which reduces postoperative recovery 

and increases morbidity. Regional anaesthesia (RA) techniques reduce postoperative pain but controversies 

remain regarding the best technique to use in this situation. In our institution, the strategy of analgesia depends 

on the kind of surgery. The aim of this study was to assess the efficacy of our current RA strategy for lung 
resection surgery on postoperative recovery. 

Methods: In this observational prospective monocentric study conducted at Angers University Hospital in France, 

all patients operated on for a lung resection were included if a RA technique was planned, following our unit 
procedure. Patients were compared according to the RA technique used, i.e. an erector spinae plane block (ESP), 

a thoracic epidural analgesia (TEA) or an intrathecal analgesia (IA). To assess postoperative recovery, our 

primary end point was the postoperative pain. Secondary end-points included postoperative morphine 
consumption, pulmonary function and length of hospital stay.  

Results: One-hundred and sixteen patients were included: 70 (60%) in the ESP group, 32 (28%) in the TEA 

group and 14 (12%) in the IA group. Forty-six patients (40%) had a lung resection by thoracotomy. There were 
no significant differences at rest on Days 1 and 2 and during chest physiotherapy exercises from Day 1 to Day 3 

between the groups, with medians numerical rating scale of pain ≤ 4 and ≤ 50% of patients experiencing 

moderate to severe pain during this period in each group. In the thoracotomy subgroup, a significant reduction in 

intensive care unit stay was observed in patients who had an IA. 
Conclusion: In our institution, a strategy combining ESP for VATS, TEA for thoracotomy, and IA as a possible 

alternative, allowed for effective analgesia after lung resection. In case of thoracotomy, the dogma of TEA as the 

gold standard was questioned by the reduction in intensive care unit stay in patients who received an IA. Further 
studies are needed to confirm these results. 

 


