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Background: Pain control and quality of recovery (QoR) at home remains a challenge after ambulatory shoulder arthroscopy. This study
aims to assess the QoR and pain relief using a sequential implementation strategy for rescue analgesic drugs.
Methods: After institutional review board approval, patients (>18 years, American Society of Anesthesiology [ASA] score 1-3 stable)
scheduled for ambulatory surgery under general anesthesia with a single-shot interscalene nerve block were enrolled. After discharge,
patients received standard information regarding the postoperative recovery and care consisting of a multimodal analgesic regime (acet-
aminophen and ketoprofen for 5 days). The first 48 postoperative hours allowed us to compare 3 different rescue drug regimes with a
control group, in sequential order: tramadol (control group), tramadol þ nefopam, immediate-release oxycodone (IR), and extended-
release oxycodone (ER). The primary endpoint was the QoR 40 score at 48 hours after surgery. Secondary endpoints were pain relief
and adverse events over a 7-day period. An intention-to-treat statistical analysis was performed with sequential analysis (as an interim
analysis) every 20 patients. Results were recorded as medians and interquartiles (25-75).
Results: We analyzed 109 patients with similar characteristics among groups. The QoR 40 scores were similar for the tramadol group
(168 [161-172]), the tramadol þ nefopam group (161 [151-173], P ¼ .09), and the IR group (164 [153-169], P ¼ .17), but higher for the
ER group (176 [167-181], P ¼ .03). Concerning adverse events, drugs were interrupted more frequently in the tramadol þ nefopam
group (36 %). In the ER group, a higher quality of postoperative relief was attained in the domains of pain and sleep.
Conclusion: The present study shows that a combination of IR and ER oxycodone over a short period of time (<48 hours) is associated
with a better QoR at home after ambulatory shoulder surgery.
Level of evidence: Level II; Prospective Cohort Design; Treatment Study
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Arthroscopic shoulder surgery is one of the most com-
mon ambulatory surgical procedures. This functional sur-
gery is often performed on patients with few serious
comorbidities.5,18 Unfortunately, postoperative pain relief is
often poorly experienced by patients and is a source of
discomfort on the first night or later.6-8 Thus, more than
20% of patients report maximum pain scores on the first
postoperative day, which is a source of readmission.7,13 For
this reason, over the past decade, pain relief with contin-
uous regional analgesia with interscalene nerve block (ISB)
has been recommended.2,7,13,17,22 Because of multiple
complications (paresthesia, motor block, catheter
misplacement, infection, cost) and the difficulty of man-
aging this technique in an outpatient setting, many anes-
thesiologists have withdrawn continuous regional analgesia
in favor of a single-shot injection.9,12,16,30 However, the
duration of the sensory block is short (6 and 8 hours with
motion and at rest, respectively) and there is rebound pain
at 24 hours.1,28,29 In many types of surgery including
shoulder surgery, oral opioids are prescribed to avoid an
increase in pain after a peripheral nerve block. However,
uncontrolled, abusive, and inappropriate long-term use of
opioid treatments contributes to what is known as ‘‘the
opiate crisis.’’28,29 Recently, different combinations of
drugs using multiple mechanisms to synergistically
enhance analgesia have been suggested for opioid sparing
at home.20,25 In practice, the choice of the multimodal
analgesic regimes (combination of simple analgesics acet-
aminophen, nonsteroidal anti-inflammatory drugs
[NSAIDs], nefopam) remains a daily challenge for pre-
scribers as the ideal combination must take into account
pain scores, side effects (nausea, vomiting, constipation),
quality of recovery (QoR), and pain control in opioid na€ıve
patients.25 Recently, PROSPECT group recommendations
stated that opioids should only be used as a rescue
therapy.29

In order to evaluate the best rescue analgesia after
ambulatory shoulder surgery with a multimodal pain
management strategy (noninvasive surgery, single ISB,
intravenous [iv] dexamethasone, followed at home by oral
acetaminophen, and NSAIDs), we conducted an original
pilot study evaluating 4 strategies in a sequential analysis
method.19 The first strategy (single ISB, oral acetamino-
phen, and NSAIDs) used tramadol as rescue and this was
our control group. The second group (tramadol þ nefopam
group) used a similar strategy with the addition of nefopam
in the rescue analgesics. The third group used oxycodone,
an immediate-release opioid (IR opioid group). For the
fourth group (extended-release [ER] opioid group), we
combined IR opioid with an ER opioid. The transition
between rescue strategies (sequential analysis) was condi-
tioned by the QoR 40 score obtained on the second post-
operative day compared with the control group.14,26 The
primary objective of the study was the QoR 40 score
evaluated within the first 2 postoperative days compared
with the tramadol group.
Methods

Institutional human committee, consent, and
setting

The STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) recommendations for reporting case
series were followed.

Written informed consent was obtained from all participants
before inclusion.

Study design and patients

This was a prospective nonrandomized controlled trial using a
sequential analysis. Patients older than 18 years (ASA, 1-2)
scheduled for ambulatory shoulder surgery (rotator cuff repair in
beach-chair position) under general anesthesia with a single-shot
ISB were eligible and approached by the surgeon or the in-
vestigators. Noninclusion criteria were as follows: ASA status 4 or
unstable 3, refusal to participate, age >80 years, weight <50 kg,
emergency or bilateral surgery, any contraindication to regional
anesthesia, psychiatric disorders (delirium, dementia), pregnancy,
patients with alcohol or drug abuse, known deficit in cytochrome
P450, uncontrolled epilepsy, patients unlikely to be fully cooper-
ative during the study, and participation in another study within
the previous 30 days. Any patients with chronic pain (strong
opioid intake >3 months) or reporting any allergy or contraindi-
cation to the study drugs, hepatic insufficiency, were not included.
Likewise, any patients already taking narcotics, opiate agonists
(codeine, dextromoramide, dihydrocodeine, oxycodone PO,
morphine-like) or agonist-antagonists (buprenorphine, nalbuphine,
pentazocine) before surgery were not included.

Study groups

Study drug administration began on discharge from the out-
patients’ center and lasted 2 days. Information on analgesia given
to the patients was the same for all groups, that is, that study drugs
were to be taken if the pain score was >3/10 on a numeric ranking
scale (NRS) (0 no pain, 10 worst pain) or during physiotherapy if
required. To reduce the risk of misunderstanding after discharge,
the investigator reminded all patients at the center just before
discharge and a nurse reminded them by phone every day for 2
days. Interventions were as follows:

Tramadol group: 100 mg of tramadol was taken orally every 4-
6 hours, with a maximum daily dose of 400 mg.
Tramadol þ nefopam group: 120 mg of iv nefopam injected
continuously using an elastomeric pump at the patient’s home.
Injection was started before discharge at the center. As a
second-line analgesic (NRS pain score >3/10), these patients
on nefopam could also use tramadol, with the same in-
structions as the tramadol group.
IR group: 10 mg of oxycodone was taken orally every 4-6
hours, with a maximum daily dose of 60 mg.
ER group: 20 mg of ER oxycodone was taken orally in a single
dose per day at 8 pm on the night of surgery and stopped on
day 2. As a second-line analgesic (NRS pain score >3/10
under oxycodone), these patients also had IR oxycodone with
the same prescription as the IR group.
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Surgery, anesthesia, and standard postoperative
analgesia

Surgery was performed in the morning under general anesthesia
and ISB. Before induction, all patients received a single shot of
ISB performed under ultrasound guidance. For ISB, injected
medication was 15 mL of ropivacaine 5 mg/mL. The efficacy of
ISB was evaluated by loss of sensation in the skin around the
shoulder area 30 minutes after injection. General anesthesia was
then induced with propofol (2-3 mg/kg), sufentanil (0.3 mg/kg),
and cisatracurium (0.3-0.5 mg/kg). Airways were maintained with
tracheal tubes and the lungs were ventilated with an oxygen-air
mixture (50/50). Tidal volume and respiratory rate were set to
maintain end-expiratory CO2 between 4.6 and 5.3 kPa. A 5-cm
H2O positive end-expiratory pressure was set. Anesthesia was
maintained with sevoflurane 1%-2% and additional iv sufentanil
(5-10 mg) on need. Intravenous fluid administration was ringer
lactate 2 mL/kg/h.

All surgeries were performed by experienced surgeons (>5
years of practice, >500 procedures) with an arthroscopic approach
and patients in a beach-chair position.

Thirty minutes before the end of the surgery, all patients
received 1 g of iv acetaminophen over 15 minutes, 100 mg of iv
ketoprofen, and 20 mg of iv nefopam. Postoperative nausea and
vomiting prevention was iv dexamethasone 0.1 mg/kg.

At the end of surgery, patients were extubated and transferred
to the postanesthetic care unit (PACU). At the PACU, patients
experiencing pain with an NRS (0-10) >3 were given an iv
manual titration of 3 mg of morphine (2 mg when <60 kg) at 5-
minute intervals until an NRS score � 3 was obtained. All groups
were then managed similarly and standardized with a rapid
rehabilitation approach (early oral intake, walking, and eating as
early as possible and before discharge); iv ondansetron (4 mg) was
injected in the event of nausea or vomiting. Patients were dis-
charged from the ambulatory unit when their Chung score was 9-
10/10.

On discharge from the ambulatory center, all patients received
standard information regarding postoperative recovery and care at
home (analgesia, dressing change, etc.). They were informed to
contact a 24-hour telephone helpline if questions or concerns
arose out of office hours. Participants were advised to contact the
local hospital’s emergency department if in need of acute care.

After discharge, all groups of patients systematically received
standard oral analgesic drugs, including acetaminophen (1 g every
6 hours) in combination with ketoprofen (100 mg every 12 hours)
for 5 days.
Clinical assessment

Pain intensity at rest and maximum pain felt were recorded using
an NRS (0, no pain; 10, worst pain) at the PACU, at discharge, and
every day over the study period (7 days). Adverse events (AEs)
were assessed. AEs arising from the analgesic protocol were
systematically assessed: nausea, vomiting, urinary retention,
drowsiness, dizziness, headache, sweating, pruritus, confusion/
hallucination, sedation, and sore throat. On days 1, 2, 3, 5, and 7,
nurses from the ambulatory outpatient center called the patients
and recorded any AEs and quality of sleep, comfort, and anxiety
using an NRS (0-10).
Rescue doses of study drugs, additional drugs, or discontinu-
ation of study drugs were also recorded every day.

On day 2, patients self-reported the QoR 40 questionnaire in a
file that was sent to the center via e-mail. All medical or surgical
complications (including readmission) were recorded throughout
the study period.

Endpoints

The primary endpoint was the QoR 40 score on day 2. A score
below 159 (95% confidence interval: 145-165) was recognized as
poor, and a score above 170 was considered as optimal. A QoR
score >170 with any particular rescue strategy was considered as
optimal and ended the trial.14,19

Secondary endpoints were NRS pain score, AEs (presence/
absence of at least one), and dose of rescue drugs.

Sample size calculation, predefined stopping rule,
and group order

As this was a sequential analysis, the sample size was not fixed in
advance. On the basis of previous studies, Myles et al had esti-
mated that a QoR score below 159 (95% confidence interval: 145-
165) was recognized as poor.14,19 We calculated a need for 30
patients in the first sequence (tramadol group) to set a reference
score (2-sided a ¼ 0.05 to support the hypothesis). Before starting
the study, we planned an intermediate analysis for each group after
20 inclusions. A score below the control group (tramadol) or less
than 170 allowed us to stop inclusions in this group and begin the
next group. If the final analysis of any sequence reported a score
more than 170 and significantly higher than the control group, the
trial was ended. An intermediate analysis was performed every 20
patients to avoid futile treatments. Five points on the QoR 40 score
above the tramadol group score were required to consider the
result significant. Using a 5-point difference, based on a 2-tailed
test with a ¼ 0.05, a sample size of 20 patients was determined to
provide at least 80% power to detect a difference compared with
the tramadol group. Before starting the study, the order of stra-
tegies was determined as follows: tramadol, tramadol þ nefopam,
IR, ER.

Statistical analysis

The statistical analysis was conducted using SAS (9.4; SAS Inc.,
Cary NC, USA). An intention-to-treat analysis was performed
with sequential analysis (as interim analysis) every 20 patients.
Data were evaluated as they were collected, and further sampling
was stopped in accordance with the predefined stopping rule as
soon as significant results were not observed after >20 patients.

Statistical results were expressed with mean (standard devia-
tion) or median (25-75 inter quartile [IQ]) according to the dis-
tribution. The numbers and associated percentages were given for
categorical variables. Comparisons of continuous variables be-
tween the groups were performed using a Student’s t test or
Wilcoxon-Mann-Whitney test according to the distribution. Cat-
egorical variables were compared between groups by the c2 or
Fisher’s exact test. A univariate analysis was performed to identify
the predictive variables of the QoR 40. For secondary endpoints,
parameters were fitted via mixed models with group, time, and
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interaction as fixed effects and subjects as a random effect. Effects
were further assessed at each time point if the interaction was
significant. Comparisons between groups at each time were
adjusted for multiple comparisons using the Holm procedure.
Results

Study population

From September 2019 to December 2019, we screened 187
consecutive patients scheduled for arthroscopic shoulder
surgery and enrolled 116 patients. Five patients refused to
participate after allocation and surgery was canceled for 2.
These patients were not included in the analysis (n ¼ 109).

Baseline patient characteristics, preoperative pain relief,
surgery, and general anesthesia were similar in all 4 groups
(Table I). Total intraoperative sufentanil administration,
duration of surgery, and PACU time were also similar be-
tween groups. One failed block was observed in the nefo-
pam group.

Primary outcome

QoR 40 scores for each study group are listed in Table II.
During the first stage, 35 patients were evaluated in the
tramadol group and the QoR 40 score was 168 (161-172).
All QoR 40 scores were compared with the tramadol group.
After 22 inclusions, the tramadol þ nefopam group was
stopped because of a lower QoR 40 score, 161 (151-173), P
¼ .09. The IR group had a lower QoR 40 score: 164 (153-
169), P ¼ .17. By contrast, the QoR 40 score was higher for
the ER group: 177 (167-186), P ¼ .03.

The analysis by component of the QoR 40 scores found
worse comfort scores in the tramadol þ nefopam group (45
vs. 48; P ¼ .01) and the IR group (46 vs. 48; P ¼ .03). The
autonomy score was decreased in the tramadol þ nefopam
group (14 vs. 18; P < .01) and better for the ER group (21
vs. 18; P < .05) and the emotional score was also better for
the ER group (42 vs. 40; P < .05). In the univariate anal-
ysis, the dominant side operated on, age, sex, and preop-
erative pain score were not correlated with the importance
of the QoR 40 score.
Secondary outcomes

All patients included in the analysis left the outpatient
center on the day of the surgery, and there were no read-
missions within the first 7 days (Table III). One extended
hematoma was noted but did not require surgery.

The pain scores at rest and maximum daily pain scores
before the procedure and up to day 5 are shown in Figs. 1
and 2, respectively. Regarding AEs (Table III), there were
fewer painful awakenings during the first night for the ER
group compared with the tramadol group (5 vs. 17; P <
.05). The main complaints on days 1 and 2 were sore throat
due to orotracheal intubation, followed by nausea. In the
ER group, 1 case of excessive sedation was reported with
no consequences (marked fatigue during interrogation) but
resolved spontaneously. No other significant adverse effects
were noted.

In the tramadol þ nefopam group, 8 patients (36
%) stopped infusions early (before 48 hours) and 6 patients
reported difficulties in prolonging the infusion at home.

The number of patients requiring group rescue drugs is
noted in Table III. More patients required rescue drugs in
the tramadol þ nefopam and IR groups than in the tramadol
group.
Discussion

This original study demonstrated that the use of tramadol as
a rescue drug provided a suboptimal quality of post-
operative recovery within the first 48 hours after arthro-
scopic shoulder surgery. Nefopam and IR opioids did not
demonstrate superiority. By contrast, this sequential study
showed that the combination of ER opioids over a short
period of time (48 hours and only in the evening) signifi-
cantly improved the QoR 40 and pain relief scores, and
limited the painful rebound often observed on the first
night.

Pain relief after arthroscopic shoulder surgery remains a
clinical challenge, and the PROSPECT group recently
provided new recommendations to improve pain relief and
reduce AEs.29 However, QoR was poorly analyzed when
rescue analgesia was proposed. To our knowledge, only 1
study has ever assessed the quality of patient recovery in
ambulatory shoulder surgery using recovery scores.
Elkassabany et al11 found better recovery quality scores
(QoR 9) before and after the introduction of a multimodal
analgesia protocol combining acetaminophen, NSAIDs,
gabapentin, and IR oxycodone (similar to our IR group)
compared with rescue therapy by acetaminophen/oxyco-
done only (QoR 9 at 24 hours: 13.4 vs. 14.9, P < .05).
Moreover, with their protocol, Elkassabany et al reported
better quality of pain management in the domains of pain
intensity, pain interference with activity, and sleep. Using a
QoR 40 at 48 hours, our study observed no difference when
either tramadol or IR opioids were added to a standard
multimodal analgesia protocol.2 QoR 40 scores, pain relief,
and AEs were similar for the tramadol and IR groups,
underlining the fact that simply replacing one painkiller by
another is not the ideal solution.

The main advantage of optimizing multimodal analgesia
after a single-block injection is to limit the incidence of
painful postoperative rebound pain, which is still poorly
understood and whose origin seems multifactorial.10,23 Its
incidence is high, up to 40%. The clinical risk factors
identified are gender (female), age <60 years, presence of
severe preoperative pain,13,15,27 the type of surgery



Table I Characteristics of patients, surgery, and discharge

Tramadol
(n ¼ 35)

Tramadol þ
nefopam
(n ¼ 22)

IR opioid
(n ¼ 31)

IR þ ER opioid
(n ¼ 21)

Patients
Age (yr) 51 (42-59) 56 (47-67) 48 (35-58) 52 (42-61)
BMI (m/kg2) 25 (23-28) 26 (25-31) 26 (23-29) 22 (21-26)
Sex (M/F) 20/15 11/11 24/7 12/9
ASA status
1 19 13 13 14
2 9 7 7 6
3 7 2 2 1

Preoperative assessment
NRS pain at rest (0-10) 3 (0-5) 2.5 (0-5) 3 (0-6) 2 (1-3)
NRS pain on movement (0-10) 5 (4-8) 5 (3-8) 4 (0-7) 3.5 (3-4)
Duration of pain (mo) 12 (6-42) 10 (6-36) 12 (6-24) 12(9-17)
Preoperative analgesics
Simple (NSAIDs) 5 (15) 3 (13) 4 (12) 2 (9)
Weak opioid 4 (11) 1 (5) 3 (9) 1 (5)
Strong opioid 0 1 (5) 3 (9) 1 (5)

Apfel score (0-4) 1 (1-2) 2 (0-2) 1 (1-2) 1 (1-2)
Active smoker 16 (45) 4 (18)* 6 (20)* 5 (20)*

Surgery
Shoulder already operated on, n (%) 8 (22) 1 (5)* 3 (10) 3 (14)
Dominant side operated 25 (71) 18 (81) 16 (51)* (77)
Type of surgery
Rotator cuff repair 28 (80) 18 (82) 22 (70) 18 (81)
Other arthroscopy 7 (20) 4 (18) 9 (30) 3 (19)

Duration (min) 55 (45-66) 48 (37-75) 53 (38-69) 50 (36-60)
Regional anesthesia and intraoperative opioid
Ropivacaine (mg) 56 (55-75) 65 (55-75) 65 (55-75) 60 (56-75)
ISB efficacy, n (%) 35 (100) 22 (100) 31 (100) 21 (100)
Sufentanil (mg) 20 (18-20) 20 (15-20) 20 (20-30) 20 (15-20)

PACU
PACU time (min) 60 (40-75) 63 (41-76) 61 (40-80) 65 (45-80)
Morphine titration, n (%) 1 (3) 0 1 (3) 2 (9)
AEs in PACU
PONV 5 (15) 0* 1 (3)* 1 (4)*

Hypoxemia (supplementary nasal O2) 3 (9) 0 1 (3) 0
Urinary retention 0 0 0 0
Confusion 1 (3) 0 0 0
Bradycardia (HR < 40/min) 1 (3) 0 0 0

At discharge
Additional paracetamol 2 (6) 1 (5) 0 1 (4)
PONV 1 (3) 1 (5) 1 (3) 0
Tiredness (0-10) 1 (0-5) 0 (0-3) 1.5 (0-3) 1.5 (0-2)
Comfort (0-10) 8 (5-10) 10 (9.25-10) 9.5 (7-10) 9.5 (8-10)

Data are numbers (percentages), medians (25-75).

BMI, body mass index; ASA, American Society of Anesthesiology score; NRS, numeric ranking scale; NSAID, nonsteroidal anti-inflammatory drug; ISB,

interscalene nerve block; PACU, postanesthetic care unit; AE, adverse event; PONV, postoperative nausea and vomiting; HR, heart rate; IR, immediate-

release; ER, extended-release.
* P < .05 vs. tramadol.
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(pressure and volume in the joint), and lack of post-
operative rescue analgesia. Our study clearly demonstrates
the interest of ER oxycodone intake before the regional
anesthesia wears off to significantly reduce the rebound
pain, and may explain the increase in the QoR 40.
Regarding ER forms of opiates, their use has led to
abuse and controversy, with recommendations to ban
them from the postoperative period.20,24,25 The originality
of our study is to have used them only in the evening for
the first 2 nights, without continuing, leading to much



Table III Adverse events at home and rescue analgesics

Tramadol
(n ¼ 35)

Tramadol þ nefopam
(n ¼ 22)

IR opioid
(n ¼ 31)

IR þ ER opioid
(n ¼ 21)

Rescue analgesics
Patients requiring rescue drugs
0-24 h 15 (42) 7 (31) 23 (74)) 10 (50)
24-48 h 10 (28) 4 (18) 16 (51)) 6 (30)
48-72 h 6 (17) 7 (31)) 9 (29)) 3 (15)

Number of rescue doses
0-24 h 1 (0-1) 0 (0-1) 1 (0-1) 1 (0-1)
24-48 h 0 (0-1) 0 (0-0) 1 (0-1) 0 (0-1)
48-72 h 0 (0-1) 0 (0-0) 0 (0-1) 0 (0-1)

Tramadol rescue (day 3-day 7) 6 (17) 7 (31)) 9 (29)) 4 (20)
AEs at home (0-24 h/24-48 h)

Nausea 3 (6)/2 (6) 4 (18)/1 (4) 3 (9)/1 (3) 2 (10)/2 (10)
Vomiting 0/1 (2) 4 (18)/0 (0) 3 (9)/1(3) 2 (10)/0
Hallucinations 0 0 0 0/1(5)
Sore throat 15 (42)/10 (28) 6 (27)/4 (18) 11 (35)/4 (12) 3 (15)/2 (10)
Sedation 0 0 0 0/1 (5)
Respiratory distress 0 0 0 0

Sleep quality and fatigue
ISB recovery: painful awakening on the first night 17 (48) 13 (59) 14 (45) 5 (25))

Painful awakening day 3 8 (22) 7 (31) 2 (6)) 3 (15))

Painful awakening day 7 1 (3) 0 2 (6) 1 (15)
Complications on day 7

Surgical complications 0 0 1 (3) 0
Medical complications 0 0 0 1 (5)

AE, adverse event; ISB, interscalene nerve block; IR, immediate-release; ER, extended-release.

Data are in numbers (percentages).
* P < .05 vs. tramadol.

Table II QoR 40 score (primary endpoint)

Tramadol (n ¼ 35) Tramadol þ nefopam (n ¼ 22) IR opioid (n ¼ 31) IR þ ER opioid (n ¼ 21)

QoR 40 score: total (/200) 168 (161-172) 161 (151-173) 164 (153-169) 176 (167-181))

QoR 40 score: domains
Pain (/35) 30 (27-31) 29 (28-32) 29 (26-31) 31 (30-33)
Comfort (/60) 48 (45-50) 45 (42-47)y 46 (42-47)) 49 (44-51)
Emotions (/45) 40 (38-42) 40 (34-43) 39 (34-41) 42 (37-44))

Patient support (/35) 35 (32-35) 34 (31-35) 35 (30-35) 35 (34-35)
Physical independence (/25) 18 (14-21) 14 (9-22)y 15 (12-21) 21 (16-23))

Data are median (25-75).

QoR, quality of recovery; IR, immediate-release; ER, extended-release.
* P < .05 vs. tramadol.
y P < .01 vs. tramadol.
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better pain and recovery scores. This is a new approach
with a reasoned choice for limited use over time.

Similar models for use in surgery have been proposed.
For example, after arthroplasty surgery, Kerpsack et al21

found better pain scores for patients receiving ER oxy-
codone analgesia than those receiving IR oxycodone þ
acetaminophen analgesia until 48 hours after surgery.
After spinal surgery, Blumenthal et al4 showed a decrease
in morphine consumption at 24 and 48 hours
postoperatively, better pain management, and fewer
adverse effects by administering ER oxycodone from the
day of the procedure up to 48 hours postoperatively. We
could have improved our study by including the evalua-
tion of a delayed form of tramadol given under the same
conditions as ER opiates. This will be analyzed in another
study.

Regarding adverse effects, the risk of respiratory depres-
sion may be of concern: patients can have a subclinical
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Figure 1 NRS pain (0: no pain, 10 worst pain) at rest over time.
NRS, numeric ranking scale; IR, immediate-release; ER, extended-
release; PACU, postanesthetic care unit.
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phrenic nerve palsy that may be worsened by ER opioids,
especially in a patients not needing them (according to the
results of this study,>50% of the patients slept without pain
using only tramadol). The incidence of throat pain related to
tracheal intubation was the most important AE (from 15% to
42% on day 1 and from 10% to 28% on day 2). These results
are consistent with other studies in which a 40% incidence
was found in immediate postoperative care.3 As throat pain is
included in the QoR 40 questionnaire, this result has a
negative impact on the score.

Analyzing the NRS shoulder pain score or the overall
quality of pain management alone does not reflect the re-
ality experienced by patients on a daily basis. This is the
advantage of multifactorial scores. Regarding sleep disor-
ders, 31% of patients complained about the discomfort
associated with the position (arm in a sling) and the need to
sleep on the back rather than the side (data not initially
collected).

Our study had several limitations, the first of which
being the sequential analysis. This method is less powerful
than a randomized controlled trial, but given the lack of
literature on weak opiates, we did not wish to subject the
patients to a futile research protocol that may have been
stopped earlier because of a sequential analysis (as for the
tramadol þ nefopam group). Another limitation was the
absence of a blinding: as the investigators were not blind to
the groups, they may have inadvertently directed some
questions. Another well-known bias is related to changes in
practice over time that may affect sequential studies. In our
study, this bias was limited because of identical surgical
techniques and identical basic analgesia. Another possible
bias is related to therapeutic information and education
whose impact on pain management was not evaluated in
our study and will need to be assessed. Indeed, further
studies on the subject seem to be necessary to confirm our
results. The design of our study would be optimized by
randomization of patients rather than consecutive inclusion,
blind investigators to improve the objectivity of results, a
large number of patients, evaluation of the preoperative
QoR 40 score, and a group of patients with an interscalene
catheter.
Conclusion
Immediate analgesia with short-term use of ER oxyco-
done (<48 hours) was associated with better recovery
and pain control at home after ambulatory shoulder
surgery and no increase in AEs. A randomized study
with a weak opioid in a larger population should be
conducted to further our observations.
Disclaimer
The authors, their immediate families, and any research
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