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H24/48/72 :  24/48/72 Hours after surgery 
 24/48/72 heures après la chirurgie 
ICU : Intensive Care Unit 
 Unité de Soins Intensif 
IV : Intra-veinous 
 Intra-veineux 
NRS :  Numerical rating scale 
 Echelle d’évaluation numérique 
QoR :  Quality of Recovery 
 Qualité de récupération 
QoR-15:  Quality of recovery-15 score 
 Score de recuperation en 15 questions 
SFAR Société Française d’Anesthésie Réanimation 
SPIP Superficial Parasternal Intercostal Plane block 
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INTRODUCTION 

Plus d'un million d'interventions chirurgicales cardiaques sont réalisées chaque année dans le 

monde¹. La douleur post-opératoire est une conséquence fréquente de la sternotomie, en 

particulier au cours des 48 premières heures suivant l'intervention². Cette douleur est 

multifactorielle et associée à diverses complications postopératoires, notamment de 

potentielles nausées, vomissements, confusion, arythmies et infarctus du myocarde, qui 

affectent négativement la qualité de la récupération (QoR) après chirurgie et contribuent à une 

augmentation de la mortalité postopératoire². 

 

Une stratégie analgésique multimodale visant à limiter l'utilisation des opioïdes, incluant 

l'anesthésie loco-régionale (ALR)³, a déjà démontré son utilité en chirurgie cardiaque⁴. Les 

recommandations les plus récentes de la Société Française d’Anesthésie et de Réanimation 

(SFAR) concernant la réhabilitation améliorée après chirurgie cardiaque ont également mis en 

avant les bénéfices potentiels de l’ALR⁵.  

 

Parmi les différentes techniques d’ALR disponibles en chirurgie cardiaque, les blocs de 

diffusion, en particulier les blocs de la paroi antérieure du thorax, apparaissent comme les plus 

prometteurs, car ils sont plus faciles à réaliser et plus sûrs. Parmi eux, le bloc parasternal 

superficiel (SPIP) et le bloc parasternal profond (DPIP), précédemment appelés respectivement 

« bloc pectoral parasternal »	6-8 et « bloc du muscle thoracique transverse »9-10, couvrent la 

zone de la sternotomie et pourraient donc être intéressants en chirurgie cardiaque. 

 

Le DPIP consiste en une injection d’anesthésique plus proche des branches antérieures des 

nerfs intercostaux, ce qui pourrait théoriquement renforcer son efficacité par rapport au SPIP. 
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Cependant, un nombre limité d’essais randomisés ont comparé ces deux techniques, et ceux-

ci n’ont pas mis en évidence de différences significatives entre les deux blocs¹². En outre, alors 

que ces évaluations se sont principalement concentrées sur l’intensité de la douleur et la 

consommation d’opioïdes, aucune étude n’a évalué l’impact du SPIP et/ou du DPIP sur la 

qualité de récupération précoce après l’intervention. 

 

Notre objectif était de comparer l’impact d’un SPIP ou d’un DPIP en complément des soins 

standards sur la qualité de récupération postopératoire précoce après une chirurgie cardiaque 

avec sternotomie, par rapport aux soins standards seuls. 
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ABSTRACT  

Background: Pain is common after cardiac surgery and may impair recovery. Regional 

anaesthesia has been proposed to limit pain, but its impact on recovery is unknown. This study 

aims to compare the impact of superficial or deep parasternal intercostal plane blocks (SPIP or 

DPIP) in addition to standard care versus standard care alone on postoperative quality of 

recovery (QoR) following cardiac surgery with sternotomy. 

 

Materials and Methods: In this monocentric, randomised, single-blind, controlled, trial adult 

patients undergoing cardiac surgery under sternotomy were randomly assigned to one of three 

groups (with a 1:1:1 allocation ratio): control group (standard care without regional 

anaesthesia), SPIP group or DPIP group. The primary endpoint was QoR assessed using the 

FQoR-15 at 24 hours post-surgery. Secondary outcomes included postoperative pain scores, 

analgesic consumption, ICU and hospital length of stay, and adverse events.  

 

Results: Between 1st July 2022 and 30th August 2023, we randomised 254 patients (81.1% 

men, 65.54 (9.74) years). FQoR-15 did not significantly differ between any parasternal block 

group (SPIP or DPIP) and the standard care group (p=0.248). Postoperative pain and analgesic 

consumption were similar across groups, with low pain scores (median [IQR] 24h NRS: 2.0 

[3.0-0.0]). There were more pneumothoraxes in the DPIP group (p=0.032). No significant 

differences were observed for other complications. 

 

Conclusion: Regional anaesthesia after sternotomy did not improve QoR at 24 hours 

compared to standard care. SPIP appears safer, as DPIP was associated with a higher incidence 

of pneumothorax in this study. 
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BACKGROUND 

More than one million cardiac surgeries are performed worldwide annually.1 Postoperative pain 

is a common consequence of sternotomy.2 This pain is multifactorial and associated with 

various postoperative complications, including nausea, vomiting, confusion, arrhythmias, 

myocardial infarction, which negatively impact the QoR and contribute to increased 

postoperative mortality.2 

 

A multimodal analgesic strategy aimed at sparing opioids, and including the use of regional 

anaesthesia3 has already been shown to be useful in cardiac surgery.4 The most recent 

guidelines concerning Enhanced Recovery After Surgery in cardiac surgery also highlighted the 

potential benefits of regional anaesthesia.5 Among the various techniques of regional 

anaesthesia available in cardiac surgery, chest wall blocks appear to be easier to perform and 

safer.6, 7 Among them, the Superficial Parasternal Intercostal Plane block (SPIP) and the Deep 

Parasternal Intercostal Plane block (DPIP), previously referenced as the “pectoral parasternal 

block”8–10, and the “transversus thoracic muscular plane block”11, 12, cover the area of the 

sternotomy. The DPIP involves injecting local anaesthetic closer to the anterior branches of 

the intercostal nerves, which may theoretically enhance its effectiveness, compared to the 

SPIP. However, only a limited number of randomised trials have compared SPIP and DPIP, and 

those have found no significant differences in analgesia between the two blocks.6 Furthermore, 

no studies have evaluated the impact of SPIP and/or  DPIP on early postoperative quality of 

recovery.  

 

We aimed to compare the impact of a SPIP or a DPIP in addition to standard care on early 

postoperative QoR after cardiac surgery with sternotomy, versus standard care alone.  
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METHODS 

This was a monocentric, randomised, single-blind, controlled superiority trial involving patients 

undergoing cardiac surgery with sternotomy, conducted at the University Hospital of Angers 

(Angers, France). The trial was approved by the French Institutional Review Board "North-

West IV" (Lille, France, number: 2022-A00238-35). It was registered on ClinicalTrials.gov on 

22 March 2022 (NCT05345639). The trial was conducted in accordance with the Declaration of 

Helsinki, and all patients provided written informed consent after being fully informed during 

the anaesthetic visit, following the French law.13 The protocol was published prior to the start 

of the trial.14 

 

1. Population 
Eligible participants were French-speaking adults (≥ 18 years old) undergoing cardiac surgery 

under sternotomy, with ability to complete a questionnaire. Exclusion criteria were a known 

hypersensitivity to local anaesthetics, a redo cardiac surgery, an emergency surgery, a septic 

context (e.g., endocarditis, intravascular device infection), weight less than 30 kg, psychiatric 

disorders or severe cognitive impairments, and participation in another interventional study 

modifying postoperative pain management. 

Inclusion was confirmed at the end of surgery (i.e., at the time of skin suture), in the absence 

of haemodynamic instability (defined as norepinephrine infusion ≥ 1 µg.kg-1min-1) and in the 

absence of bleeding requiring immediate surgical revision. Patients were then randomly 

assigned to one of three groups: the SPIP group (SPIP in addition to standard care), the DPIP 

group (DPIP in addition to standard care), or the standard group (standard care alone). 
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2. Randomisation and blinding 
Enrolled patients were randomised in a 1:1:1 ratio to one of the three groups (SPIP, DPIP, or 

standard). Randomisation was stratified on whether or not an internal thoracic artery graft was 

performed, as patients undergoing cardiac surgery with internal thoracic arteries are more 

likely to experience acute or chronic postoperative pain.15 

This was a single-blind study, since patients were unaware of their assigned group (control, 

SPIP or DPIP).  

 

3. Standard care 
Each patient in the three groups underwent surgery under general anaesthesia and received 

standard care. Anaesthetic induction was performed using propofol and sufentanil, atracurium 

and dexamethasone (8 mg IV). For anaesthesia maintenance, sufentanil and sevoflurane were 

used. During the cardiopulmonary bypass period, propofol was used. All patients received pre-

operative physiotherapy to learn how to cough with minimise post-operative pain. 

At the end of surgery, patients were transferred to the ICU under intravenous propofol sedation 

as per routine practice. The protocol for ICU pain management is detailed in the supplementary 

materials (Table S1). 

 

4. Intervention 
Parasternal intercostal plane blocks (SPIP or DPIP) were performed under general anaesthesia 

in the operating room at the end of surgery, following skin closure. In accordance with the 

recommendations of the French Society of Anaesthesia and Intensive Care (SFAR)16, the block 

was performed under ultrasound guidance with ultrasound protection and sterile ultrasound 

gel. A 50-mm regional 22G needle was used. Both techniques consisted of puncturing in the 
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craniocaudal plane, about 2 cm laterally from the sternum, adjacent to the space between the 

4th and 5th ribs, and injecting 20 mL of 0.2% ropivacaine on each side. Day 0 (D0) 

corresponded to the day of surgery.  

 

5. Primary outcome 
The primary outcome was the early postoperative QoR, assessed using the French version of 

the QoR-15 questionnaire score (FQoR-15)17 (Figure S1), measured 24 hours after surgery 

(H24). 

The QoR-15 is a self-administered questionnaire consisting of 15 items scored on an 11-point 

scale with a total score (sum of each item) ranging from 0 to 150 (0 for very poor recovery, 

150 for excellent QoR). The questionnaire was given by nurses to the patient in the ICU on a 

paper sheet for self-completion. 

 

6. Secondary outcomes 
To evaluate the effect of SPIP or DPIP on QoR, the QoR-15 score was reassessed at 48 hours 

(H48) and 72 hours (H72) post-surgery. Analgesic efficacy at rest and during activity (e.g., 

coughing, physiotherapy, mobilisation) was compared between groups by assessing pain 

intensity using a Numeric Rating Scale (NRS; 11 points, 0 for no pain and 10 for maximum 

pain) up to H72 after surgery. The proportion of patients with significant pain (defined as NRS 

> 3 at rest or during effort) was determined at H24 and H48. The primary areas of pain during 

the first 24 hours (e.g., back, head, chest, abdomen, or saphenous scar) were also recorded. 

Postoperative analgesic use (both intravenous morphine equivalents and non-opioid drugs) 

was compared between groups up to five days post-surgery.  
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The tolerability of the techniques was assessed by evaluating the proportion of patients with 

systemic local anaesthetic intoxication, haematoma or infection at the puncture site within 30 

days (D30), pneumothorax, or mediastinitis. Additionally, major postoperative complications 

were compared between groups18 (Table S2). 

Other endpoints included proportion of patients returning to preoperative weight, proportion 

of patients with bowel movements, delay to extubation (in hours), ICU length of stay, hospital 

length of stay and ICU readmission rate (censored at D30).  

Anaesthetist satisfaction with the ease of performing the techniques (DPIP or SPIP) was 

evaluated using a 5-point Likert scale. 

 

7. Sample size 
In the dataset used to validate the FQoR-15 questionnaire, 21 patients had undergone cardiac 

surgery with sternotomy, with a mean score of 90 (18) at 24 hours post-surgery. Assuming a 

minimal clinically important difference of at least 8 points in the QoR-15 score19, with a type I 

error risk of 0.05 in a two-sided test and a power of 0.8, the estimated number of patients 

required was 160 (80 patients in each intervention group, assuming mean scores of 98 in the 

SPIP group and 106 in the DPIP group). With an additional 80 patients in the standard group, 

the study was powered at over 95% for the primary outcome analysis (intervention groups 

versus standard care). Considering the three groups (SPIP, DPIP, and standard) and 

accounting for a maximum 5% rate of missing primary endpoint data, the plan was to 

randomise 254 patients. 
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8. Statistical analysis 
Analyses were performed using R software (version 4.1.3) on an intention-to-treat basis, 

including all randomised patients analysed by their assigned group. A per-protocol analysis 

was not performed as all randomised participants adhered to the allocated protocol. Data are 

summarised as mean (standard deviation), median [interquartile range] or counts (%) as 

appropriate. For comparisons, absolute (differences in means/percentages) and relative 

measures (odds ratios) were reported with 95% confidence intervals (CIs). To control the type 

I error at 5%, a hierarchical testing strategy was pre-specified (Figure S2). The primary 

comparison assessed the effect of regional anaesthesia (SPIP or DPIP) versus standard care 

on the QoR-15 score at 24 hours (H24). Subsequent comparisons, including SPIP versus DPIP 

for QoR-15 at 48 hours (H48), pain evolution (H48), opioid consumption (H72), post-operative 

complications, and hospital stay length, were planned sequentially. However, if a p-value 

exceeded 0.05 at any stage, the hierarchical testing plan was discontinued, and remaining 

analyses were conducted for exploratory purposes only. Missing data, confirmed to be missing 

at random, were handled using multiple imputations (MICE package, 5 imputations, 30 

iterations), with covariates including treatment arm and stratification factor (internal thoracic 

artery graft). Linear regression was used for the QoR-15 comparisons at H24 and H48. Pain 

evolution and morphine consumption were analysed using linear and Poisson mixed models, 

respectively, while complications were assessed with pooled logistic regression. Time-to-event 

outcomes (extubation, bowel recovery and recovering the baseline weight) were analysed 

using semi-parametric Cox models. Sensitivity analyses addressed imputation effects, applying 

“best–worst” and “worst–best” scenarios.  
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RESULTS 

1. Patient characteristics 
Between 1st July 2022 and 30th August 2023, 444 patients were screened for eligibility at the 

University Hospital of Angers (Figure 1).  Of the 293 patients who provided consent, 39 could 

not be randomised. The remaining 254 patients (57%) were included in the study. Following 

randomisation in a 1:1:1 ratio, 85 patients (33%) were allocated to standard care, 85 (33%) 

to the DPIP group, and 84 (33%) to the SPIP group. All randomised patients were included in 

the analysis. 

 

Baseline demographic and clinical characteristics were comparable across the three groups 

(Table 1). Additionally, no significant differences were observed between groups regarding the 

number of patients with cancer, drug dependance, COPD, alcoholism, or those on 

antidepressants or analgesics.  
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Figure 1. Flow chart. 
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 OVERALL (N=254) CONTROL (N=85) SPIP (N=84) DPIP (N=85) 

AGE (YEARS) 65.54 (9.7) 66.87 (9.6) 64.30 (10.0) 65.45 (9.4) 

MALES/FEMALES 206/48 67/18 70/14 69/16 

BMI (KG.M2-1) 27.28 (4.3) 27.84 (4.3) 27.58 (4.3) 26.41 (4.3) 

DIABETES 55 (21.7) 21 (24.7) 17 (20.2) 17 (20.0) 

ARTERIAL HYPERTENSION 131 (51.6) 43 (50.6) 43 (51.2) 45 (52.9) 

CHRONIC PAIN 5 (2.0) 2 (2.4) 2 (2.4) 1 (1.2) 

PRE-OPERATIVE QOR-15 127.57 (19.7) 126.19 (21.4) 128.06 (15.8) 128.52 (21.2)   

TYPE OF CARDIAC SURGERY      

VALVE 

CABG 

VALVE & CABG 

AORTA 

OTHERS 

94 (37.0) 

119 (46.9) 

27 (10.6) 

7 (2.8) 

7 (2.8) 

32 (37.6) 

38 (44.7) 

10 (11.8) 

3 (3.5) 

2 (2.4) 

34 (40.5) 

44 (52.4) 

5 (6.0) 

1 (1.2) 

0 (0.0) 

28 (32.9) 

37 (43.5) 

12 (14.1) 

3 (3.5) 

5 (5.9) 

INTERNAL MAMMARY ARTERY GRAFTS     

BILATERAL 

RIGHT 

LEFT 

NO 

89 (35.0) 

4 (1.6) 

47 (18.5) 

114 (44.9) 

29 (34.1) 

1 (1.2) 

18 (21.2) 

37 (43.5) 

30 (35.7) 

3 (3.6) 

12 (14.3) 

39 (46.4) 

30 (35.3) 

0 (0.0) 

17 (20.0) 

38 (44.7) 

OPENING OF THE PLEURA     

BILATERAL 

RIGHT 

LEFT 

NO 

46 (19.3) 

44 (18.5) 

27 (11.3) 

121 (50.8) 

14 (17.1) 

19 (23.2) 

11 (13.4) 

38 (46.3) 

22 (27.8) 

14 (17.7) 

5 (6.3) 

38 (48.1) 

10 (13.0) 

11 (14.3) 

11 (14.3) 

45 (58.4) 

SURGICAL TIME (MIN) 
222.6 [165.0,272.4] 222.6 [159.9,272.4] 

226.20 

[171.0,270.6] 
218.4 [163.2,273.0] 

RE-TRANSFUSED BLOOD (ML)  753.0 

[611.7,1072.2] 
758.0 [607.0,1082.5] 

723.00 

[577.0,986.0] 
814.0 [685.0,1177.0] 

SUFENTANIL DOSE (UG) 192.0 [147.0,239.0] 199.5 [148.5,237.0] 193.0 [142.0,248.2] 186.0 [152.0,233.0] 

KETAMINE DOSE (MG) 25.0 [0.0, 45.6] 21.6 [0.0, 41.4] 30.0 [0.0, 50.0] 29.0 [0.0, 40.0] 

Data are presented as mean (SD), as median [IQR] or as the number of patients.   

 

Table 1. Patient demographic and baseline characteristics 
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2. Primary outcome 
Missing data for the QoR-15 at H24 accounted for 22.8% of cases, primarily due to patients 

being confused, drowsy, or failing to complete the questionnaire. The mean QoR-15 score was 

89.9 (20.4) in the regional anaesthesia group compared to 86.4 (17.4) in the standard care 

group, with an adjusted mean difference of 1.8 (95% CI: -4.0 to 7.7, p = 0.532). Sensitivity 

analyses using imputed data did not alter the results: the mean difference for the best-worst 

scenario was -2.7 (95% CI: -7.7 to 2.3, p = 0.288), and for the worst-best scenario, -4.2 

(95% CI: -9.2 to 0.7, p = 0.092). 

 

As no statistically significant difference was observed between the regional anaesthesia and 

standard care groups for the QoR-15 at H24, subsequent analyses were considered 

exploratory. The mean QoR-15 scores at H24 were 90.4 (20.7) for the SPIP group and 89.3 

(20.2) for the DPIP group, with no significant differences compared to the standard group 

(Table S3). No significant differences were found in any of the 15 individual items of the QoR-

15 across the groups (Table 2). 
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 Overall (n=254)  Regional anaesthesia 

(n=169) 

Control (n=85) p 

    QoR-15 H24 88.8 (19.5) 89.9 (20.4) 86.4 (17.3) 0.532* 

Q1 - breath 7.5 (2.4) 7.5 (2.5) 7.5 (2.2) 0.993 

Q2 - appetite 6.2 (3.4) 6.2 (3.5) 6.3 (3.1) 0.778 

Q3 – feeling rested 5.3 (2.6) 5.4 (2.7) 5.2 (2.2) 0.632 

Q4 - sleep 4.7 (3.0) 4.9 (3.2) 4.2 (2.6) 0.119 

Q5 – personal toilet 1.4 (2.4) 1.5 (2.6) 1.2 (2.1) 0.472 

Q6 - communication 8.1 (2.7) 8.2 (2.7) 7.8 (2.5) 0.344 

Q7 – getting support 9.4 (1.4) 9.4 (1.3) 9.3 (1.7) 0.496 

Q8 – go back home 1.4 (2.7) 1.4 (2.7) 1.3 (2.6) 0.804 

Q9 – confort 4.2 (3.0) 4.2 (3.2) 4.0 (2.7) 0.621 

Q10 – weel-being 5.7 (2.5) 5.7 (2.6) 5.6 (2.2) 0.898 

Q11 – moderate pain 5.2 (2.6) 5.4 (2.7) 4.7 (2.5) 0.097 

Q12 – severe pain 7.1 (3.1) 7.2 (3.0) 6.8 (3.1) 0.289 

Q13 - PONV 7.3 (3.0) 7.2 (3.0) 7.4 (2.9) 0.624 

Q14 - anxious 6.8 (2.9) 6.8 (3.0) 6.8 (2.7) 0.922 

Q15 - depressed 8.6 (2.4) 8.7 (2.3) 8.3 (2.5) 0.330 

Data are presented as mean with standard deviation in brackets (SD), P-value < 0.05 (significant), P-value> 0.05 (non-
significant). *After multiple imputations with covariates including treatment arm and stratification factor. 
 
Table 2. QoR-15 - Main outcome measure 
 

3. Secondary outcome 
The mean QoR-15 score at H48 was 93.7 (17.8) in the standard care group, 96.8 (19.4) in the 

SPIP group, and 98.2 (21.7) in the DPIP group, with no significant differences (Table S4). 

NRS scores during exercise (Figure 2) and at rest (Figure S3 and Table S5) were similar across 

groups. The proportion of patients reporting pain at H24 was comparable: 44 (52.3%) in the 

control group, 43 (51.1%) in the SPIP group, and 44 (52.3%) in the DPIP group (p = 0.283). 

Pain location did not differ significantly between groups, with chest pain reported in 76.6% of 

cases. Postoperative morphine consumption was similar across groups, peaking at H24 (Figure 

3, and Table S6). The use of rescue level I analgesics also showed no differences (Table S6). 
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Figure 2. NRS at effort. 
 
 

 

Figure 3. Morphine consumption (mg intravenous morphine equivalent). 
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ICU stay was 5 [4–6] days in the standard care group, 5 [3–5] days in the SPIP group, and 5 

[4–6] days in the DPIP group. Survival analysis suggested earlier ICU discharge for the SPIP 

group compared to standard care (p = 0.018), but no significant differences were found 

between SPIP and DPIP (p = 0.375, Figure 4). Survival analysis for hospital discharge was 

non-significant (Figure S4). 

No significant differences were observed between groups in time to extubation, return of bowel 

movements, or return to baseline weight. 

 

Figure 4. Length of stay in ICU 
 

4. Complications and safety 

In the overall cohort, 91 patients (35.8%) experienced postoperative complications: 27 

(31.8%) in the standard care group, 31 (36.9%) in the SPIP group, and 33 (38.8%) in the 

DPIP group. The risk of postoperative complications was comparable across groups, with odds 
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ratios versus standard care of 1.25 (95% CI: 0.66–2.37, p = 0.496) for SPIP and 1.37 (95% 

CI: 0.73–2.59, p = 0.335) for DPIP. 

There were no significant differences in specific complications between groups, except for 

pneumothorax, which occurred in 16 cases: 2 in the standard care group, 4 in the SPIP group, 

and 10 in the DPIP group (p = 0.032, Table 3).  

 

 Overall (n=254) Control (n=85) SPIP (n=84) DPIP (n=85) p 

Atrial fibrillation 44 (17.3) 15 (17.6) 14 (16.7) 15 (17.6) 0.515 

Pericardial effusion 11 (4.3) 2 (2.4) 6 (7.1) 3 (3.5) 0.281 

Cardiac tamponade 4 (1.6) 1 (1.2) 2 (2.4) 1 (1.2) 0.769 

Pneumonia 7 (2.8) 2 (2.4) 5 (6.0) 0 (0.0) 0.059 

Pneumothorax  16 (6.3) 2 (2.4) 4 (4.8) 10 (11.8) 0.032 

Ileus 20 (7.9) 9 (10.6) 3 (3.6) 8 (9.4) 0.194 

Infection at the 

puncture site 
0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) NA 

Mediastinitis 3 (1.2) 0 (0.0) 1 (1.2) 2 (2.4) 0.365 

Adverse effects of 

ropivacaine 
4 (1.6) 0 (0.0) 2 (2.4) 2 (2.4) 0.360 

Data are presented as the number of patients (%).  P-value < 0.05 (significant), P-value> 0.05 (non-significant) 
 
Table 3.  Post-operative complications 
 

No significant differences were observed regarding side effects related to ropivacaine 

injections. A single case of arterial hypotension was reported in the DPIP group, while three 

episodes of PONV occurred in the regional anaesthesia groups. No haematomas or puncture 

site infections were recorded. 

Anaesthetist satisfaction varied significantly across groups, with the DPIP group reporting 

higher levels of dissatisfaction (Table S7). No deaths occurred during the follow-up period in 

any group.  
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DISCUSSION 

The addition of regional anaesthesia (SPIP or DPIP) to the standard care of patients undergoing 

cardiac surgery by sternotomy did not improve postoperative recovery assessed by the QoR-

15 score. Pain scores and analgesic consumption did not differ between groups. Safety criteria 

were met except for pneumothorax, which was more frequent in the DPIP group. 

 

Our study provides valuable additional data on anterior chest wall blocks. To assess the value 

of those blocks, we focused on early patient recovery as the primary endpoint. A recent 

international consensus (i.e., the SteP-COMPAC group) has highlighted the importance of this 

patient-centred criterion in perioperative medicine20. The Quality of Recovery-15 (QoR-15) is 

one of the current most reliable and reproducible tools for assessing QoR after surgery.21, 22 

The use of this tool as an endpoint had been recommended by a recent international 

consensus20 and had already been employed in previous randomised trials.23 The QoR-15 has 

already demonstrated its reproducibility, sensitivity, and ease of use in assessing postoperative 

recovery. It is increasingly used as an endpoint in randomised anaesthesia trials.23 

 

The potential benefits of chest wall blocks in cardiac surgery have been reported in recent 

studies, with varying degrees of success. In the best cases, SPIP has been associated with 

reduced hospital stay duration, postoperative pain during exercise and at rest, and lower 

postoperative analgesic consumption when compared to placebo in continuous modalities.24 

Similarly, DPIP has demonstrated effectiveness in reducing postoperative pain, hospital stay 

length, and analgesic consumption.25, 26 Recent meta-analyses confirm the value of parasternal 

blocks (DPIP or SPIP) in reducing pain within the first 24 hours and significantly decreasing 

postoperative nausea and vomiting.27, 28 However, those studies present considerable 

heterogeneity in regional anaesthesia techniques, which limits the generalisability of their 
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findings. It is noteworthy that in the cited meta-analyses, regional anaesthesia was not 

beneficial when the mean NRS at rest during the first 24 hours was ≤2 in the control group, 

which was the case in our study. The low mean NRS in our patients may explain the lack of 

benefit from regional anaesthesia. Those differences between study populations highlight the 

need to identify risk factors for acute post-sternotomy pain to better target patients who may 

benefit from specific regional anaesthesia. 

 

To date, few studies have investigated the side effects of SPIP and DPIP blocks. In our study, 

we observed no increased risk of infection or bleeding with either technique. While the risk of 

pneumothorax with DPIP has been previously mentioned, even meta-analyses provide 

insufficient data to draw definitive conclusions.29 In our randomised study, after stratification 

for the presence of mammary artery sampling and comparable pleural incision, we found an 

increased risk of pneumothorax with DPIP. Additionally, anaesthetists reported lower 

satisfaction with the DPIP procedure. Although the efficacy of both techniques appear 

comparable in terms of postoperative pain.30–32 Some studies also present biases ("spins") that 

could mislead readers and disproportionately favour one  regional anaesthesia technique over 

another. 32,33 

 

1. Limitations 
Our study has several limitations. First, as a single-center study, its generalisability may be 

limited, on the other hand, the standard care was thus standardised so that solely the presence 

and type of regional anaesthesia differ between group. Second, due to budget constraints, 

double-blinding and placebo injections could not be implemented, primarily for ethical reasons. 

However patients remained blind to the intervention and the primary endpoint was obtained 

from them (QoR-15). 
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Third, the regional anaesthesia could have been performed preoperatively rather than 

immediately postoperatively. However, for awake and mobile patients, immediate 

postoperative analgesia offers the advantage of a longer duration of effect, potentially lasting 

until the day after surgery. The study by Padala and colleagues found no significant difference 

in postoperative pain between preoperative and postoperative parasternal injections, 

supporting our approach34, in addition this ensured the blinding of the patients. Fourth, a lack 

of statistical power must be acknowledged, as the study was negative. Nevertheless, the mean 

QoR-15 observed (89 (19)) was close to the expected value (90 (18)), used to calculate the 

required sample size, and the number of subjects included was relatively large compared to 

other studies on chest wall regional anaesthesia. 

 

Further research are needed to explore several areas. Factors such as the route of 

administration (single shot versus continuous infusion), type of anaesthetic, anaesthetic 

concentration, and infusion rate should be evaluated to determine their impact on the efficacy 

of SPIP and DPIP blocks. Additionally, comparisons with other chest wall blocks should be 

conducted to establish their relative effectiveness. Finally, vigilance regarding the safety profile 

of regional anaesthesia techniques, particularly the risk of pneumothorax associated with DPIP 

observed in this study, is essential. Future studies must investigate and address those 

complications in more detail. 
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CONCLUSION 

Regional parasternal anaesthesia with bilateral DPIP or SPIP after sternotomy did not improve 

postoperative recovery compared to standard care. SPIP appears to have a better safety 

profile, as DPIP was associated with a higher incidence of pneumothorax in our study. Further 

research are required to validate these safety findings and to identify patients most likely to 

benefit from parasternal blocks following cardiac surgery. 
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COMMENTAIRES ET DISCUSSION 

L'ajout de l'anesthésie loco-régionale (SPIP ou DPIP) aux soins standards chez des patients 

ayant une chirurgie cardiaque par sternotomie n'a pas amélioré la réhabilitation post-

opératoire évaluée par le score FQoR-15. Les scores de douleur et la consommation 

d'analgésiques n'ont pas différé entre les groupes. Les critères de sécurité ont été respectés, 

à l'exception du pneumothorax, qui était plus fréquent dans le groupe DPIP. 

 

Notre étude apporte des données supplémentaires sur les blocs antérieurs du thorax au 

décours de sternotomie. Pour évaluer l’intérêt de ces blocs, nous avons choisi la récupération 

post-opératoire précoce des patients comme critère principal. Un consensus international 

récent (le groupe SteP-COMPAC) a souligné l'importance de ce critère centré sur le patient en 

médecine péri-opératoire20. Le « Quality of Recovery-15 » (QoR-15) est l’un des outils les plus 

fiables et reproductibles actuellement disponibles pour évaluer la récupération après 

chirurgie.21,22 L’utilisation de cet outil comme critère d’évaluation a été recommandée par un 

consensus international récent20 et a déjà été employée dans des essais randomisés 

antérieurs.23 Le QoR-15 a démontré sa reproductibilité, sa sensibilité et sa facilité d'utilisation 

dans l'évaluation de la récupération postopératoire. Il est de plus en plus utilisé comme critère 

d’évaluation dans les essais randomisés en anesthésie.23 

 

Les bénéfices potentiels de ces blocs thoraciques antérieurs en chirurgie cardiaque ont été 

rapportés dans des études récentes, avec des résultats variables. Dans les meilleurs cas, le 

SPIP a été associé à une réduction de la durée d'hospitalisation, de la douleur postopératoire 

à l'effort et au repos, ainsi qu'à une diminution de la consommation d'analgésiques 

postopératoires par rapport au placebo en mode continu.24 De même, le DPIP a démontré son 

efficacité dans la réduction de la douleur postopératoire, de la durée d'hospitalisation et de la 
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consommation d'analgésiques.25,26 Des méta-analyses récentes confirment l'intérêt des blocs 

parasternaux (DPIP ou SPIP) pour réduire la douleur dans les 24 premières heures et diminuer 

significativement les nausées et vomissements postopératoires.27,28 Cependant, ces études 

présentent une hétérogénéité importante des techniques d'anesthésie loco-régionale, ce qui 

limite la généralisation de leurs résultats. Il est à noter que dans les méta-analyses citées, 

l'anesthésie loco-régionale n'était pas bénéfique lorsque le score EVS moyen au repos dans les 

premières 24 heures était ≤2 dans le groupe contrôle, ce qui était le cas dans notre étude. Le 

faible score EVS moyen de nos patients pourrait expliquer l'absence de bénéfice de l'anesthésie 

loco-régionale. Ces différences entre les populations étudiées soulignent la nécessité 

d'identifier les facteurs de risque de douleur aiguë post-sternotomie afin de mieux cibler les 

patients susceptibles de bénéficier d'une anesthésie loco-régionale spécifique. 

 

À ce jour, peu d'études ont examiné les effets secondaires des blocs SPIP et DPIP. Dans notre 

étude, nous n'avons observé aucun risque accru d'infection ou de saignement avec l'une ou 

l'autre des techniques. Bien que le risque de pneumothorax avec le DPIP ait été mentionné 

auparavant, même les méta-analyses ne fournissaient pas suffisamment de données pour tirer 

des conclusions définitives.29 Dans notre étude randomisée, après stratification en fonction du 

prélèvement de l'artère mammaire et d'une incision pleurale comparable, nous avons constaté 

un risque accru de pneumothorax avec le DPIP. De plus, les anesthésistes ont rapporté une 

satisfaction moindre concernant la procédure DPIP. Bien les deux techniques semblent 

comparables sur les douleurs postopératoires30-32, certaines études présentent des biais 

("spins") susceptibles d'induire en erreur les lecteurs et de favoriser de manière 

disproportionnée une technique d'anesthésie loco-régionale par rapport à une autre.32,33 
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Notre étude présente plusieurs limites. Tout d'abord, en tant qu'étude monocentrique, sa 

généralisation peut être limitée. Toutefois, les soins standards ont été standardisés, de sorte 

que seule la présence et le type d'anesthésie loco-régionale différaient entre les groupes. 

Ensuite, en raison de contraintes budgétaires et éthique, le double insu et l'administration de 

placebo n'ont pas pu être mises en place. Cependant, les patients sont restés aveugles à 

l’intervention, et le critère de jugement principal (FQoR-15) a été recueilli directement auprès 

d’eux. 

 

Troisièmement, l'anesthésie loco-régionale aurait pu être réalisée en préopératoire plutôt 

qu'immédiatement en postopératoire. Toutefois, chez des patients éveillés et mobiles, une 

analgésie postopératoire immédiate présente l’avantage d’une durée d’effet plus longue, 

pouvant s’étendre jusqu’au lendemain de l’intervention. L’étude de Padala et ses collègues n’a 

pas mis en évidence de différence significative des douleurs postopératoires entre une injection 

parasternale préopératoire ou postopératoire. Ce qui soutient notre approche dans cette étude 

d’une injection en post-opératoire immédiat, sous sédation, permettant de maintenir 

l’aveugle.33 

 

Quatrièmement, un manque de puissance statistique doit être évoqué, car l’étude est négative. 

Néanmoins, la moyenne du QoR-15 observée (89 (19)) était proche de la valeur attendue (90 

(18)), utilisée pour le calcul de la taille d’échantillon nécessaire. De plus, le nombre de sujets 

inclus était relativement élevé par rapport aux autres études sur l’anesthésie loco-régionale 

pariétale thoracique. 

 

Des recherches supplémentaires sont nécessaires pour explorer plusieurs aspects. Il 

conviendrait d’évaluer l'impact de différents paramètres, tels que la voie d'administration 
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(injection unique versus perfusion continue), le type d'anesthésique local utilisé, sa 

concentration et le débit d'infusion. En outre, des comparaisons avec d'autres blocs pariétaux 

thoraciques devraient être menées afin d'établir leur efficacité relative. Enfin, une attention 

particulière doit être portée au profil de sécurité des techniques d'anesthésie loco-régionale, 

en particulier au risque de pneumothorax associé au DPIP observé dans cette étude. De futures 

études devront approfondir et mieux caractériser ces complications. 
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PARACETAMOL  

1g x 4 per day systematically (intravenous initially, then orally as soon as possible) 

 

MORPHINE titration (if pain score >3 at wake up) 

2 mg every 5 min to obtain a pain score < 4 on a numerical rating scale (NRS) of pain from 0 

to 10 

Before the start of the intravenous patient-controlled analgesia 

 

PCA (patient-controlled analgesia) 

Using oxycodone or morphine 

Bolus of 1 mg, refractory period of 7 minutes, maximum dose of 20 mg over 4 hours. 

Usually maintained until 24-48 hours after the surgery then switched by short-acting sublingual 

oxycodone, 5 mg every 4 hours if NRS > 3, and/or by oral long-acting oxycodone, 10 mg x 2 

per day if daily infusion on PCA > 20mg 

 

Molecules of rescue in case of ineffective analgesia 

KETOPROFEN 

100 mg every 12 hours intravenous or 50 mg every 8 hours orally 

Contraindications: > 75 years, GFR < 60 mL/min/1,73m2, diuresis in the first 3 postoperative 

hours < 0.5 ml/kg/h, abnormal bleeding per-/post-intervention, per-intervention lactates > 3 

mmol/l 

 

NEFOPAM 

20 mg every 6 hours intravenous 

Contra-indications: angle-closure glaucoma, benign prostatic hyperplasia, confusion, 

comitiality, > 75 years 

 
Table S1. Pain management protocol in the intensive care unit. 
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Major postoperative complications : 

- De novo postoperative arrhythmia : atrial fibrillation, flutter, ventricular tachycardia, ventricular fibrillation 

- De novo postoperative conduction disorder: atrioventricular block with or without the need for electro-training, 

branch block 

- De novo postoperative repolarization disorder: ST elevation, ST depression, T wave inversion 

- Revision surgery (for bleeding, tamponade or pericardial effusion); 

- Respiratory failure (defined by the need for prolonged mechanical ventilation > 24 hours or the need for 

orotracheal intubation); 

- Mediastinitis (defined by surgical revision for lavage with positive intraoperative bacteriological sample); 

- Neurological complication (defined by the occurrence of an ischemic or hemorrhagic cerebrovascular accident 

documented on CT or MRI); 

- Acute renal failure requiring hemodialysis; 

- Gastrointestinal complication (defined by upper or lower digestive bleeding, postoperative ileus without 

resumption of stool transit after 5 days or mesenteric ischemia); 

- Infectious complication with bacteraemia; 

- Pneumothorax (confirmed by chest X-ray or CT scans); 

- Infectious pneumonitis (defined by an increase in oxygen demand, clinical signs of sepsis with pulmonary 

bacteriological confirmation) 

 

Chest wall blocks-related complications 

- Local anesthetic toxicity defined by the occurrence of at least one of the following symptoms within 3 hours of 

performing the PNB: perioral paresthesia, numbness of the tongue, tinnitus, hyperacusis, dizziness, visual 

disturbances, dysarthria, hypoaesthesia, tremor, muscle contraction 

- Block site hematoma 

- Infection at the puncture site 

- Mediastinitis 

- Pneumothorax 

 

Table S2. List of collected complications during the 30 days after surgery.  
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 Overall 

(n=254) 

Control (n=85) SPIP (n=84) DPIP (n=85) p 

    FQoR-15 H24 88.8 (19.5) 86.4 (17.3) 90.4 (20.6) 89.3 (20.22) 0.486 

Q1 - breath 7.5 (2.4) 7.5 (2.2) 7.4 (2.6) 7.7 (2.50) 0.742 

Q2 - appetite 6.2 (3.4) 6.3 (3.1) 6.6 (3.1) 5.7 (3.89) 0.323 

Q3 – feeling 

rested 
5.3 (2.6) 5.2 (2.2) 5.4 (2.5) 5.3 (3.04) 0.812 

Q4 - sleep 4.7 (3.0) 4.2 (2.6) 5.1 (2.9) 4.8 (3.54) 0.254 

Q5 – personal 

toilet 
1.4 (2.4) 1.2 (2.1) 1.2 (2.2) 1.8 (2.90) 0.190 

Q6 - 

communication 
8.1 (2.7) 7.8 (2.5) 8.3 (2.7) 8.1 (2.86) 0.539 

Q7 – getting 

support 
9.4 (1.4) 9.3 (1.7) 9.5 (0.8) 9.3 (1.67) 0.574 

Q8 – go back 

home 
1.4 (2.7) 1.3 (2.6) 1.2 (2.4) 1.6 (3.01) 0.611 

Q9 – confort 4.2 (3.0) 4.0 (2.7) 4.0 (3.3) 4.5 (3.07) 0.465 

Q10 – weel-being 5.7 (2.5) 5.6 (2.2) 5.9 (2.6) 5.5 (2.68) 0.640 

Q11 – moderate 

pain 
5.2 (2.6) 4.7 (2.5) 5.4 (2.8) 5.3 (2.64) 0.240 

Q12 – severe pain 7.1 (3.1) 6.8 (3.1) 7.4 (3.0) 7.1 (3.12) 0.499 

Q13 - PONV 7.3 (3.0) 7.4 (2.9) 7.5 (2.8) 6.9 (3.27) 0.447 

Q14 - anxious 6.8 (2.9) 6.8 (2.7) 7.0 (3.1) 6.6 (2.95) 0.764 

Q15 - depressed 8.6 (2.4) 8.3 (2.5) 8.8 (2.3) 8.6 (2.30) 0.555 

Data are presented as mean with standard deviation in brackets (SD), P-value < 0.05 (significant), P-value> 0.05 (non-
significant).  
 
 
Table S3. FQoR -15 H24 between standard, SPIP and DPIP group. 
 



V 

 Overall 

(n=254) 

Control (n=85) SPIP (n=84) DPIP (n=85) p 

    FQoR-15 H48 96.3 (19.7) 93.7 (17.7) 96.8 (19.4) 98.2 (21.7) 0.433 

Q1 - breath 7.7 (2.3) 7.5 (2.4) 8.1 (1.9) 7.6 (2.4) 0.176 

Q2 - appetite 6.0 (3.0) 5.7 (2.9) 6.1 (3.1) 6.3 (3.0) 0.490 

Q3 – feeling rested 5.9 (2.5) 5.7 (2.3) 6.1 (2.5) 5.9 (2.8) 0.627 

Q4 - sleep 5.6 (2.7) 5.1 (2.5) 5.9 (2.7) 5.6 (2.9) 0.265 

Q5 – personal 

toilet 
4.4 (3.0) 4.0 (2.7) 4.9 (3.0) 4.4 (3.2) 0.235 

Q6 - 

communication 
8.5 (2.3) 8.3 (2.2) 8.6 (2.4) 8.6 (2.3) 0.690 

Q7 – getting 

support 
9.4 (1.2) 9.2 (1.8) 9.4 (0.9) 9.5 (0.7) 0.422 

Q8 – go back 

home 
1.5 (2.5) 1.2 (2.0) 1.2 (2.4) 2.1 (3.0) 0.070 

Q9 – confort 4.6 (2.9) 4.3 (2.7) 4.6 (3.3) 5.0 (2.7) 0.387 

Q10 – weel-being 6.2 (2.5) 5.9 (2.4) 6.3 (2.6) 6.4 (2.4) 0.469 

Q11 – moderate 

pain 
5.5 (2.7) 5.5 (2.6) 5.4 (3.1) 5.7 (2.4) 0.744 

Q12 – severe pain 7.9 (2.5) 8.2 (2.3) 7.9 (2.6) 7.7 (2.6) 0.508 

Q13 - PONV 8.1 (2.5) 8.2 (2.7) 8.2 (2.4) 8.1 (2.5) 0.987 

Q14 - anxious 6.9 (3.0) 6.9 (2.8) 7.1 (3.1) 6.6 (3.1) 0.630 

Q15 - depressed 8.3 (2.5) 8.4 (2.3) 8.3 (2.6) 8.1 (2.5) 0.785 

Data are presented as mean with standard deviation in brackets (SD), P-value < 0.05 (significant), P-value> 0.05 (non-
significant). 
 
 
Table S4. FQoR -15 H48 between standard, SPIP and DPIP group. 
 	



VI 

 Overall (n=254) Control (n=85) SPIP (n=84) DPIP (n=85) p 

  NRS rest       

H+3 2.00 [0.00, 4.00] 0.00 [0.00, 4.00] 2.00 [0.00, 3.75] 2.00 [0.00, 4.00] 0.887 

H+6 2.00 [0.00, 3.00] 2.00 [0.00, 4.00] 2.00 [0.00, 3.00] 2.00 [0.00, 4.00] 0.530 

H+12 1.00 [0.00, 3.00] 1.00 [0.00, 2.00] 1.00 [0.00, 2.00] 2.00 [0.00, 3.75] 0.227 

H+24 2.00 [0.00, 3.00] 1.00 [0.00, 3.00] 2.00 [0.00, 3.00] 2.00 [0.00, 3.00] 0.703 

H+48 0.00 [0.00, 2.00] 0.00 [0.00, 2.00] 1.00 [0.00, 2.00] 1.00 [0.00, 2.00] 0.536 

   NRS effort       

H+3 3.00 [0.00, 5.00] 2.00 [0.00, 4.50] 3.00 [1.00, 5.50] 3.00 [0.00, 5.00] 0.361 

H+6 4.00 [2.00, 5.00] 4.00 [2.00, 6.00] 3.00 [1.50, 6.00] 4.00 [2.00, 5.00] 0.738 

H+12 4.00 [2.00, 5.00] 3.50 [2.00, 5.00] 4.00 [2.00, 6.00] 3.00 [2.00, 5.00] 0.435 

H+24 4.00 [3.00, 6.00] 5.00 [3.50, 6.00] 4.00 [3.00, 5.75] 4.00 [3.00, 5.00] 0.075 

H+48 4.00 [2.00, 5.00] 4.00 [3.00, 5.00] 4.00 [2.00, 5.00] 4.00 [2.00, 4.00] 0.437 

    Location of pain     0.135 

thorax 141 (76.6) 42 (75.0) 49 (73.1) 50 (82.0)  

abdomen 2 (1.1) 0 (0.0) 2 (3.0) 0 (0.0)  

saphenous 

scar 
3 (1.6) 2 (3.6) 0 (0.0) 1 (1.6)  

back 18 (9.8) 9 (16.1) 6 (9.0) 3 (4.9)  

head 7 (3.8) 0 (0.0) 5 (7.5) 2 (3.3)  

no pain 13 (7.1) 3 (5.4) 5 (7.5) 5 (8.2)  

Data are presented as median [IQR] or as the number of patients (%).  P-value < 0.05 (significant), P-value> 0.05 (non-
significant) 
 
Table S5.  Postoperative pain 
 	



VII 

 Overall (n=254) Control (n=85) SPIP (n=84) DPIP (n=85) p 

Morphine 

consumption 

(mg morphine 

equivalence)  

     

H+3 0.00 [0.00, 0.00] 
0.00 [0.00, 

0.00] 

0.00 [0.00, 

0.00] 

0.00 [0.00, 

0.00] 
0.717 

H+6 0.00 [0.00, 6.00] 
0.00 [0.00, 

6.00] 

0.00 [0.00, 

9.00] 

0.00 [0.00, 

9.00] 
0.576 

H+12 
9.00 [0.00, 

21.00] 

12.00 [3.00, 

21.00] 

9.00 [0.00, 

21.75] 

9.00 [0.00, 

21.00] 
0.721 

H+24 
51.00 [22.50, 

78.00] 

51.00 [30.00, 

75.00] 

60.00 [23.25, 

99.75] 

42.00 [18.00, 

72.00] 
0.153 

H+48 
10.00 [0.00, 

40.00] 

12.00 [0.00, 

40.00] 

10.00 [0.00, 

40.00] 

10.00 [0.00, 

40.00] 
0.867 

  Nefopam 
80.00 [40.00, 

80.00] 

70.00 [40.00, 

80.00] 

70.00 [20.00, 

80.00] 

80.00 [60.00, 

80.00] 
0.614 

  Ketoprofen 
100.00 [50.00, 

150.00] 

50.00 [50.00, 

100.00] 

100.00 

[100.00, 

150.00] 

100.00 [75.00, 

150.00] 
0.576 

Data are presented as mean +/_ (SD) or as the number of patients (%).  P-value < 0.05 (significant), P-value> 0.05 (non-
significant) 
 
Table S6. Postoperative analgesia consumption 
	

	

	

	

	

 



VIII 

 Overall 

(n=254) 

Control 

(n=85) 

SPIP 

(n=84) 

DPIP 

(n=85) 

p 

Likert score     <0.001 

not at all satisfied  5 (2.0) 0 (0.0) 0 (0.0) 5 (5.9)  

not very satisfied 11 (4.3) 0 (0.0) 0 (0.0) 11 (12.9)  

neutral 20 (7.9) 7 (8.3) 7 (8.3) 6 (7.1)  

fairly satisfied 43 

(17.0) 
10 (11.9) 15 (17.9) 18 (21.2) 

 

very satisfied 73 

(28.9) 
19 (22.6) 36 (42.9) 18 (21.2) 

 

no information 101 

(39.9) 
48 (57.1) 26 (31.0) 27 (31.8)    

Data are presented as the number of patients (%).  P-value < 0.05 (significant), P-value> 0.05 (non-significant) 
 
Table S7. Satisfaction of achievement of regional anaesthesia 
	

 

 

 

 

 

 

 

 

 



IX 

QoR-15 

Questions 

 

PART A 

How have you been feeling in the last 24 hours? (0 to 

10, where 0 = none of the time [poor] and 10 = all of the time 

[excellent] 

Q.1 Able to breathe easily 

Q.2 Been able to enjoy food 

Q.3 Feeling rested 

Q.4 Have had a good sleep 

Q.5 Able to look after personal toilet and hygiene unaided 

Q.6 Able to communicate with family or friends 

Q.7 Getting support from hospital doctors and nurses 

Q.8 Able to return to work or usual home activities 

Q.9 Feeling comfortable and in control 

Q.10 Having a feeling of general well-being 

PART B 

Have you had any of the following in the last 24 hours? 

(10 to 0, where 10 = none of the time [excellent] and 0 = all of 

the time [poor]) 

Q.11 Moderate pain 

Q.12 Severe pain 

Q.13 Nausea or vomiting 

Q.14 Feeling worried or anxious 

Q.15 Feeling sad or depressed 

 

Figure S1. The QoR-15 questionnaire 



X 

 

Abbreviations: Deep PIP: deep parasternal intercostal plane block; FQoR-15 :  French version of the 

QoR-15; H24/48/72: 24/48/72 h at surgery; PNB:  peripheral nerve block; Superficial PIP: superficial 

parasternal intercostal plane block 

 

Figure S2. Diagram of the hierarchical classification of the statistical tests (Type I 
error management). 
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Figure S3. NRS at rest. 
 

 

Figure S4. Survival curve for length of hospital stay 



 



 

BLANCHARD-DAGUET Aymeric 
PABLOS : Impact d’une anesthésie loco-régionale parasternale superficielle ou 

profonde sur la réhabilitation post-opératoire en chirurgie cardiaque par 

sternotomie 

 

 Mots-clés : Chirurgie cardiaque, anesthésie, anesthésie loco-régionale, qualité de récupération, QOR-15, douleur 
postopératoire, bloc parasternal superficiel, bloc parasternal profond 
 

PABLOS : Impact of superficial and deep parasternal blocks on recovery after 
cardiac surgery by sternotomy 

 

 Keywords : Cardiac surgery, anaesthesia, regional anaesthesia, quality of recovery, QOR-15, postoperative pain, 
superficial parasternal intercostal plane block, deep parasternal intercostal plane block 
 

R
ÉS

U
M

É Introduction : La douleur est fréquente après chirurgie cardiaque et peut altérer la réhabilitation post-opératoire. 
L’anesthésie loco-régionale a été proposé pour diminuer cette dernière mais son impact la réhabilitation est 
inconnu. Cette étude vise à évaluer l’impact d’un bloc parasternal superficiel (SPIP) ou profond (DPIP) sur la qualité 
de la récupération post-opératoire après chirurgie cardiaque par sternotomie. 
 
Méthodes : Cet essai contrôlé, randomisé, monocentrique en simple aveugle, avec des adultes opérés de chirurgie 
cardiaque par sternotomie ont été randomisé à un des trois groupes (allocation en 1:1:1) : groupe contrôle (soins 
habituels sans anesthésie loco-régionale), groupe SPIP ou groupe DPIP. Le critère de jugement principal était la 
qualité de récupération post-opératoire évaluée par le questionnaire FQoR-15 à 24 heures de la chirurgie. Les 
critères de jugement secondaires incluaient l’évaluation de la douleur post-opératoire au repos et à la mobilisation, 
la consommation d’antalgiques, la durée d’hospitalisation en réanimation et totale ainsi que les effets indésirables. 
 
Résultats : Entre Juillet 2022 et Août 2023, ont été randomisés 254 patients (81.1% d’hommes, moyenne±écart-
type 65.54±9.74 ans). Le critère de jugement principal (FQoR-15) n’est pas significativement différent entre les 
groupes anesthésie loco-régionale (SPIP et DPIP) et le groupe soins habituels (p=0.248). La douleur post-
opératoire et la consommation en antalgie étaient similaire entre les groupes avec une évaluation de la douleur 
très basse (moyenne EVS à 24h : 2.0 [3.0-0.0]). Il y avait plus de pneumothorax dans le groupe DPIP (p=0.032). 
Il n’y avait pas de différences observées pour les autres complications. 
 
Conclusion : L’anesthésie loco-régionale après sternotomie n’améliore pas de façon significative la qualité de 
récupération post-opératoire à 24 heures comparé aux soins usuels seuls. L’utilisation du SPIP semble plus 
sécuritaire. 
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T   
Background: Pain is common after cardiac surgery and may impair recovery. Regional anaesthesia has been 
proposed to limit pain, but its impact on recovery is unknown. This study aimed to compare the impact of superficial 
or deep parasternal intercostal plane blocks (SPIP or DPIP) in addition to standard care versus standard care alone 
on postoperative quality of recovery (QoR) following cardiac surgery with sternotomy. 
 
Materials and Methods: In this monocentric, randomised, single-blind, controlled, trial adult patients undergoing 
cardiac surgery under sternotomy were randomly assigned to one of three groups (with a 1:1:1 allocation ratio): 
control group (standard care without regional anaesthesia), SPIP group or DPIP group. The primary endpoint was 
QoR assessed using the QoR-15 at 24 hours post-surgery. Secondary outcomes included postoperative pain scores 
at rest and during exertion, analgesic consumption, ICU and hospital length of stays, and adverse events.  
 
Results: Between July 2022 and August 2023, we randomised 254 patients (81.1% men, mean±SD 65.54±9.74 
years). The primary endpoint (FQoR-15) did not significantly differ between any parasternal block group (SPIP or 
DPIP) and the standard care group (p=0.248). Postoperative pain and analgesic consumption were similar across 
groups, with very low pain scores (median [IQR] 24h NRS: 2.0 [3.0-0.0]). There were more pneumothoraxes in 
the DPIP group (p=0.032). No significant differences were observed for other complications. 
 
Conclusion: Regional anaesthesia after sternotomy did not improve QoR at 24 hours compared to standard care. 
SPIP appears safer, as DPIP was associated with a higher incidence of pneumothorax in this study. 
 
 

 



 

 


