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Study objective: Dexamethasone is commonly used as an adjuvant to local anesthetics to prolong duration of
peripheral nerve blocks with minimal side-effects. The present study investigates the efficacy of dexamethasone
added to ropivacaine 0.2% as compared to ropivacaine 0.2% alone for pectoral nerves block II (PECS II) in
unilateral radical mastectomy.
Design: A prospective, randomized, controlled and double-blinded trial.
Setting: The study was performed at Innsbruck Medical University Hospital, Austria, between January 2019 and
October 2020.
Patients: Sixty female patients with an American Society of Anesthesiologists Score I-II (18–90 years, BMI 18–35)
scheduled for unilateral radical mastectomy without one-stage immediate autologous breast reconstruction were
randomly assigned to receive PECS II block with ropivacaine 0.2% with or without dexamethasone 8 mg.
Interventions: Patients were randomly assigned to receive PECS II block with ropivacaine 0.2% with or without
dexamethasone 8 mg.
Measurements: Primary outcome parameter was the cumulative opioid consumption during the first 72 post
operative hours. Secondary outcome parameters were the duration of analgesia and the course of the visual
analogue scale (VAS) and the area under the curve VAS (AUC-VAS).
Main results: There was no difference in cumulative opioid consumption after 72 h between the ropivacaine 0.2%
plus dexamethasone group and the ropivacaine 0.2% plus placebo group (11.89 vs 11.90 morphine milligram
equivalent, respectively; p 0.831). Duration of analgesia also did not differ significantly between the ropivacaine
0.2% plus dexamethasone group and the ropivacaine 0.2% plus placebo group (12.75 versus 8.75 h, respectively;
p 0.680). There also was no difference in the course of VAS and AUC-VAS.
Conclusions: Dexamethasone 8 mg when added to ropivacaine 0.2% for PECS II block in unilateral radical
mastectomy was not found to reduce total opioid consumption over 72 postoperative hours or to prolong
duration of analgesia as compared to pure ropivacaine 0.2%.

1. Introduction
Breast surgery, especially mastectomy (ME), may be associated with
moderate to severe postoperative pain, significant opioid demand and,
eventually, the development of chronic pain [1,2]. Opioids in post
operative pain management can cause multiple side effects such as

sedation, drowsiness and nausea, cough suppression, constipation and
may also lead to both physical and psychological dependence. Apart
from that, the impact of opioid use in breast cancer recurrence is not
fully understood and is currently controversially discussed [3]. Over the
last two decades, the potential of adjunctive regional anesthesia for
perioperative analgesia in breast surgery has been assessed [4,5]. In
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2011, a novel interfascial plane block, the pectoral nerves type II (PECS
II) block, was first described by Blanco and colleagues [6,7]. In the
meantime it has been shown that the PECS II block for modified radical
mastectomy (MRM) provides excellent postoperative analgesia to the
upper anterior chest wall [8–10].
Several adjuvants are used in order to prolong the analgesic duration
of peripheral blocks, of which dexamethasone is described as being
highly effective with minimal side effects. According to the literature, it
may extend block duration for two to three hours when combined with
medium-acting local anesthetics (LA) and for up to ten hours when
added to long-acting LA, either perineurally or intravenously [11–15].
However, recent findings have triggered a debate regarding the efficacy
of dexamethasone in prolonging the duration of LA [16].
The aim of our study was to evaluate the efficacy of 8 mg dexa
methasone added to ropivacaine 0.2% in ultrasound-guided PECS II
block for unilateral ME with regard to postoperative pain and adjunctive
opioid demand as compared to placebo.

2.3. PECS II block technique
The PECS II block was performed on the side of surgery as described
by Blanco et al., namely by one of four consultant anesthetists experi
enced in the technique (n > 50) with a 22 G × 80 mm needle (SonoPlex
cannula, Pajunk®, Geisingen, Germany) using a linear array ultrasound
(US) probe (Aloka Prosound Alpha 6, 6–13 MHz, Hitachi Aloka Medical,
Ltd.) [10]. The ultrasound probe was placed at the midclavicular line to
identify the axillary artery and vein and then moved laterally to detect
the pectoralis minor and serratus anterior muscles at the level of the
third rib. The needle was then inserted in-plane from medial to lateral in
an oblique manner until the tip was identified between the pectoralis
major and the pectoralis minor muscle. Next, 10 ml of the study medi
cation was injected. After that, the tip of the needle was advanced until it
reached the plane between the pectoralis minor and the serratus anterior
muscle and the remaining 20 ml of the study medication was injected.
2.4. Maintenance of anesthesia

2. Materials and methods

During surgery, anesthesia was maintained with oxygen 40% in air
and continuous administration of propofol to maintain anesthesia depth
between Narcotrend™ scores C and D. Patients received a continuous
infusion of balanced crystalloid solution at a rate of 4–8 ml*kg− 1*h− 1.
The heart rate (HR), NIBP and SpO2 were noted before anesthesia in
duction, after endotracheal intubation, before and after performance of
the PECS II block and then every five minutes until termination of
anesthesia. Blood pressure was maintained within ±20% of baseline.
Hypotension (blood pressure decrease >20%) was treated with i.v.
ephedrine 10 mg or 100 ml bolus of balanced crystalloid solution.
Bradycardia (HR < 40 beats min− 1) was treated with atropine i.v.
0.25–0.5 mg. If mean or systolic arterial pressure exceeded 120% of the
baseline value for two consecutive measurements an additional dose of
0.1–0.2 mg fentanyl i.v. was injected. If residual neuromuscular block
was found, it was antagonized with neostigmine and glycopyrronium
bromide or sugammadex according to our institutional standards. Pa
tients were extubated when fully awake and spontaneously breathing
and transferred to the perioperative ward.

2.1. Design and patients
This prospective, double-blinded, randomized trial was conducted
between January 2019 and October 2020 at Innsbruck Medical Uni
versity Hospital. Ethics approval was obtained (EK Nr.: 1172/2018, date
23.08.2018) from the local Ethics Committee (Ethikkommission der
Medizinischen Universität Innsbruck – Austria). The study was regis
tered with EudraCT (www.clinicaltrialsregister.eu; EudraCT No:
2018–003001-26; Elisabeth Hoerner MD, December 5th, 2018).
After obtaining written informed consent, 60 female patients with an
American Society of Anesthesiologists (ASA) physical status I-II, aged
18–90 years, scheduled for elective unilateral ME without reconstruc
tion or Skin / Nipple Sparing Mastectomy (SSME/NSME) with recon
struction were enrolled in this study. Patients with a history of diabetes
mellitus, coagulation deficiency, bilateral ME, one-stage immediate
autologous breast reconstruction (flap surgery), psychiatric disorders
leading to impaired perception and assessment of pain, disorders in
corticosteroid balance, opioid dependency, chronic pain patients, a body
mass index (BMI) < 18 or > 35 and relevant drug allergies were
excluded from the study.

2.5. Postoperative management
VAS was assessed by trained medical staff members on admission to
the post-anesthesia care unit (PACU), then hourly during the first 12 h
after PECS II block performance, and then every 12 h until the end of
follow-up at 84 h. If VAS exceeded a value of 30 mm at any time, even
without the patient being purposely asked by the medical staff, admin
istration of intravenous piritramide on the PACU and oral hydro
morphone on the gynecological ward was allowed. The VAS value and
the supplemental dose were then added to the next following research
time point. The time interval from completion of the PECS II block until
the first request for opioids (VAS > 30 mm) was defined as the duration
of analgesia. Opioid consumption was assessed as morphine milligram
equivalent (MME) dose. Adverse events such as postoperative nausea
and vomiting (PONV), hyper- and hypotension, bradycardia, pruritus,
respiratory depression and shivering were noted. Glycaemia levels were
checked daily over the first 48 h.

2.2. Anesthesia protocol
Patients were fasted six hours for solids and two hours for liquids.
According to our institutional standards, midazolam 3.75–7.5mg orally
was used for premedication, if requested by the patient. Preoperatively,
the patients were taught how to evaluate their pain intensity using the
visual analogue scale (VAS; 0–100 mm). Patients were then allocated to
one of two groups (dexamethasone group, placebo group) according to a
randomization list generated with the algorithm provided by randomiz
ation.org.
An opaque envelope with the group randomization was opened by a
study nurse, who prepared the study medication and handed it to the
blinded anesthetist. For the dexamethasone group, 8 mg dexamethasone
(2 ml) was added to 28 ml of ropivacaine 0.2%. For the placebo group, 2
ml of saline solution 0.9% was added to 28 ml of ropivacaine 0.2%.
On arrival in the operating theatre, standard monitoring (electro
cardiogram, pulse oximetry (SpO2), non-invasive blood pressure (NIBP),
anesthesia depth monitoring, neuromuscular monitoring) was installed.
After insertion of a peripheral vein cannula, patients were preoxy
genated with 100% oxygen for three minutes. Anesthesia was induced
according to our study protocol with fentanyl (5 μg*kg− 1), propofol
(2–4 mg*kg− 1) and rocuronium (0.6 mg*kg− 1). An endotracheal tube
was used to secure the airway. After that, controlled ventilation was set
to maintain end-tidal CO2 between 35 and 40 mmHg.

2.6. Statistical analysis
The primary endpoint was the total MME consumption in the first 72
h. Secondary endpoints were the total MME consumption during stay on
the PACU, after 24, 48 and 84 h and the VAS values hourly during the
first 12 h as well as after 24, 36, 48, 60, 72 and 84 h. Also assessed was
the duration of analgesia (time until first opioid demand).
Assuming a mean of 12 mg in Group 1 and 9 mg in Group 2 (standard
deviation: 3.6), a detectable difference of 3 mg total morphine con
sumption after 48 h and a statistical power of 80%, a sample size of 24
2
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per group (n = 48) is required for two-sided testing at a significance
level of 5% [17]. In order to account for potential drop-outs, we decided
to enroll 30 patients in each study group.
Statistical analysis was performed by entering raw data into MS Excel
for computation with IBM SPSS statistical package, version 26 (IBM
Corp. Released 2019. IBM SPSS Statistics for Windows, Version 26.0,
Armonk, NY: IBM Corp) and Stata 16 (StataCorp. 2019. Stata Statistical
Software: Release 16. College Station, TX: StataCorp LLC.). Categorical
data are presented as absolute and relative frequencies. Continuous data
are expressed as mean ± standard deviation or median (interquartile
range). Intergroup comparisons were calculated using the MannWhitney U test. Categorical data were compared using the Chi [2] or
Fisher’s exact test. To summarize and compare the VAS score over time,
the area under the curve (AUC) of the VAS score (AUC-VAS) was
calculated using the trapezoidal rule. For this purpose, the total AUCVAS was calculated by summarizing all trapezoid areas under the
curve between two time points. For comparison of the AUC-VAS be
tween the two groups, a Mann-Whitney U test was performed [18]. The
mean/median differences were assessed using the Hodges Lehmann
estimator including 95% confidence intervals. P < 0.05 was considered
statistically significant.

from participation because of age, bilateral surgery, latissimus dorsi flap
reconstruction or decision not to participate. Sixty patients were ran
domized to the dexamethasone group (n = 30) or the placebo group (n
= 30). Two patients in the dexamethasone group did not complete the
study as an emergency prevented a consultant from being available for
performance of a PECS II block (Fig. 1).
Baseline characteristics of both groups did not differ significantly
and are presented in Table 1. At no time point during the first 84 h was
there a significant difference in opioid consumption between the dexa
methasone group and the placebo group (Table 2). There was no sig
nificant difference in the MME after 72 h between the dexamethasone
group and the placebo group (11.89 (± 13.03) versus 11.90 (± 10.81),
respectively; p 0.831). More detailed results for MME after 24, 48, 72
and 84 h are presented in Table 2. The duration of analgesia was 12.75
(4.0–84.0) hours for the dexamethasone group and 8.75 (3.5–84.0)
hours for the placebo group (p 0.680) and is also presented in Table 2.
No significant difference in the number of patients needing additional
opioid treatment was found between the dexamethasone and the pla
cebo group (17 (45.95%) versus 20 (54.05%), respectively; p 0.637).
The overall course of VAS over the first 84 h also showed no differ
ence between the two groups - with one exception: after 11 h, VAS for
the dexamethasone group was significantly lower than for the placebo
group (0 mm versus 15 mm, respectively; p 0.017; Fig. 2).
With a median AUC-VAS of 203.75 (IQR: 134.75–347.50) in the
dexamethasone group and 220.00 (IQR: 75.00–331.00) in the placebo

3. Results
Patients (n = 118) were assessed for eligibility; 58 were excluded

Fig. 1. Consort flow diagram.
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described as providing prolongation of local analgesia with minimal side
effects as compared to other adjuvants [11–13,20]. It is therefore rec
ommended that dexamethasone be added as adjunct for peripheral
regional anesthesia in surgery associated with distinct postoperative
pain [13]. Much research has been performed to show a comparable
effect for both routes of administration, but it remains unclear whether
perineural dexamethasone is superior to intravenous administration,
and the exact mechanism of action has also not yet been elucidated [14].
By way of contrast, we did not see the perineural addition of dexa
methasone to ropivacaine 0.2% to have any significant effect. However,
recent findings in volunteers have given rise to a discussion of its clinical
efficacy [16,19].
Modified radical mastectomy for breast cancer is often associated
with moderate to severe postoperative pain [1,2,21]. This may lead to
persistent chronic pain, extended hospitalization time and increased
healthcare costs [2,22,23]. Various regional anesthesia techniques, such
as thoracic epidural anesthesia, thoracic paravertebral block and PECS II
block are associated with reduced acute and chronic pain after MRM
[22–25]. Currently, the PECS II block seems to combine good post
operative analgesic properties after breast surgery with a reduced risk
for major adverse events such as pneumothorax or spinal cord injury as
compared to other regional anesthesia techniques [4,8]. Further interest
in improving postoperative analgesia came from reports that described a
probable association between lower incidence of breast cancer recur
rence and better survival in breast cancer patients with opioid-sparing
anesthesia techniques [3]. Although this association remains contro
versial, the development of techniques that help reduce postoperative
pain and opioid consumption is of interest.
Our findings stand in contrast to findings of randomized trials and
meta-analyses [11,12,15,20,26]. The only significant difference we
found in the dexamethasone group was a lower VAS after 11 h, which we
assess as clinically irrelevant. This is in accordance with a recently
published study in volunteers that showed that the addition of dexa
methasone to ropivacaine, whether perineurally or intravenously, has
no benefit concerning the duration of sensory block [16]. As a possible
explanation for their counteracting results, the authors mention the
difficult and low-quality follow-up in many randomized trials including
day hospital treatment [19]. This possible bias can be excluded in our
trial as no participant was discharged before termination of follow-up
after 84 h. We also included only patients from one gynecological
ward with long experience in conducting clinical trials, whose staff was
specially trained to assess VAS.
The overall opioid demand in MME and the duration of analgesia
were comparable to those of previous studies in both groups [8,17]. This
underlines that the PECS II block in itself is highly effective in preventing
pain after MRM [8,23,27]. The implementation of a PECS II block
therefore seems to help reduce the amount of postoperatively adminis
tered opioid.
It may be worth mentioning that our study covers the onset of the
COVID-19 pandemic. Even if the pandemic led to important reductions
in surgical activity in Austria, the procedure for collecting our data was
not changed and the study was not halted [28].
This study has some limitations. A major limitation is that we
describe only the effect of dexamethasone added perineurally to ropi
vacaine 0.2% in PECS II for unilateral mastectomy and therefore our
results can certainly not be generalized to other forms of regional
anesthesia or systemic administration. Therefore, a third group for the
purpose of assessing the effect of intravenous dexamethasone would
have added further information. Moreover, we used a VAS only for the
assessment of pain management. Further information would have been
gained by more multimodal scores like the OBAS or the PROMIS scale.

Table 1
Patient characteristics. Data are expressed as the median (interquartile range) or
number of patients (%) in each group.
Dexamethasone
Group (n = 28)

Placebo Group
(n = 30)

p
value

Median
difference
(95% CI)

Age (years)

59.0 (51.3–74.8)

0.47

6 (− 3; 13)

Height (cm)

167 (160.0–170.0)

0.97

0 (− 4; 4)

Weight (kg)

60.0 (56.5–70.0)

0.15

5 (− 2; 10)

ASA status I – II

I: 9 (32.1%)
II: 19 (67.9%)
ME: 13 (46.4%)
NSME/SSME: 15
(53.6%)

69.0
(56.0–74.0)
167.0
(160.8–170.5)
65.0
(57.0–73.8)
I: 4 (13.3%)
II: 26 (86.7%)
ME: 15 (50%)
NSME/SSME:
15 (50%)

143 (120–166)

139 (107–175)

0.95

-1 (− 26; 23)

0.5 (0.4–0.5)

0.48
(0.39–0.60)

0.94

0 (− 0,1; 0,1)

Type of
Surgery MEa
– NSME/
SSMEb
Duration of
anesthesia
(min)
Fentanyl
during
anesthesia
(mg)
a
b

0.086
0.786

Radical Mastectomy.
Skin / Nipple Sparing Mastectomy.

Table 2
Duration of analgesia and total opiate analgesic requirement described as
morphine milligram equivalent (MME) dose at the PACU and over the first 24,
48, 72 and 84 h. Data are presented as mean (± SD) or athe median (interquartile
range).
Dexamethasone
Group (n = 28)

Placebo
Group (n =
30)

p
value

Mean
difference
(95% CI)

Duration of
analgesia
[hours]
a
median (IR)
mean
MME – PACU

12.75 (4.0–84.0)
35.5 (± 37.5)

8.75
(3.5–84.0)
30.40 (±
36.1)

0.680

0 (− 6; 1.5) a
− 5.06
(− 24.4;
14.30)

5.91 (± 7.16)

0.738

MME - 24 h

9.04 (± 10.56)

MME - 48 h

11.18 (± 11.98)

MME - 72 h

11.89 (± 13.03)

MME - 84 h

12.97 (± 13.75)

6.63 (±
10.3)
9.88 (±
9.89)
11.56 (±
10.39)
11.90 (±
10.81)
12.57 (±
11.56)

0.72 (− 4.00;
5.44)
0.83 (− 4.54;
6.22)
0.38 (− 5,62;
6.38)
0.01 (− 6.39;
6.40)
− 0.41
(− 7.20;
6.39)

a

0.621
0.765
0.831
0.859

Median difference.

group, no statistically significant difference was identified (p0.755).
No significant difference concerning fasting glucose values after 24
and 48 h or postoperative adverse events (PONV, hyper- and hypoten
sion, bradycardia, pruritus, respiratory depression and shivering) was
found between the two groups (Table 3).
4. Discussion
This prospective, randomized, controlled and double-blinded trial
found no clinically important or statistically significant effect of dexa
methasone 8 mg when added to ropivacaine 0.2% in PECS II block for
unilateral mastectomy.
Adjuvants such as opioids, NMDA-receptor antagonists, alpha-2receptor agonists or corticosteroids offer the possibility to either pro
long duration of sensory and motor blockade of LA or to decrease sys
temic absorbtion [11,19]. Dexamethasone as an adjunct to LA is

5. Conclusions
The adjunct of 8 mg dexamethasone to ropivacaine 0.2% for PECS II
block in MRM was not found to reduce total opioid consumption over 72
4

E. Hoerner et al.

Journal of Clinical Anesthesia 77 (2022) 110622

Fig. 2. Overall course of VAS for both groups over the first 84 h (x axis). VAS data are shown on the y axis and expressed as median. * marks the only significant
difference (p 0.017).
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Table 3
Prevalence of adverse events. Fasting glucose after 24 and 48 h is presented as
mean, other data are expressed as absolute number (%).

Fasting glucose
24 h
48 h
PONV
Hypertension
Bradycardia
Pruritus
Respiratory
depression
Shivering

Dexamethasone
Group (n = 28)

Placebo
Group (n =
30)

p
value

Mean difference
(95% CI)

118.3 (± 31.5)

0.291

− 9.2
(− 24.8–6.5)
2.6 (− 2.9; 8.0)

1 (3.5%)
3 (10.7%)
0
0
0

109.2 (±
25.1)
101.2 (±
11.0)
3 (10%)
7 (23.3%)
0
0
0

1 (3.5%)

0

–

98.6 (± 8.2)

0.335
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view and editing. DE: Conceptualization, investigation, supervision,
writing - review and editing. PG: Conceptualization, formal analysis,
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draft, writing - review and editing.

0.334
0.204
–
–
–

postoperative hours or to prolong the duration of analgesia as compared
to ropivacaine 0.2%.
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