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ABSTRACT

Background and Aims: Ultrasound-guided serratus anterior plane (SAP) block is a field block with
high efficacy. We studied the analgesic effect of the addition of dexamethasone to ropivacaine in
SAP block for modified radical mastectomy (MRM). Methods: Sixty patients undergoing MRM were
randomised into two groups. Patients in Group P (n = 30) received 0.375% ropivacaine (0.4 mi/kg)
with normal saline (2 ml) and those in group D (n = 30) received 0.375% ropivacaine (0.4 ml/kg)
with 8 mg of dexamethasone (2 ml) in ultrasound-guided SAP block.The primary objective was
to compare the time to first rescue analgesia and the secondary objectives were to compare the
intraoperative fentanyl requirement, total diclofenac and tramadol requirements, and occurrence
of nausea and vomiting in 24 hours, postoperatively. The statistical analysis was done using
Mann-Whitney U-test, Chi-square test, Fisher’s exact test, and Kaplan Meier survival estimates.
Results: More patients required rescue analgesia in 24 hours in group P (33%) than group
D (10%, P = 0.04). The probability of a pain free-period was significantly higher in group D than
group P (P =0.03, log-rank test).Intra-operative fentanyl requirement and postoperative diclofenac
and tramadol requirements were comparable in both the groups. The incidence of postoperative
nausea and vomiting was significantly more in Group P than Group D. Conclusion: Addition of
dexamethasone to ropivacaine for SAP block increases the time to first rescue analgesic in the
postoperative period.
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INTRODUCTION

Breast surgeries cause significant acute pain which can
progress to persistent post-surgical pain in about 25-
60% of cases.!"! Acute post-surgical pain can also lead to
delayed discharge from the postoperative recovery room,
impair pulmonary and immune functions, precipitate
myocardial infarction, and may lead to increased length
of hospital stay.’”’ Hence, pain management in breast
surgery patients in the perioperative period is important.
Serratus anterior plane (SAP) block is a regional
anaesthesia approach that provides analgesia of the
thoracic area supplied by lateral cutaneous branches of
T2-T9 spinal nerves. Ultrasound-guided SAP block has

been a topic of research in the last few years mainly
in breast surgery.”! To enhance the quality and duration
of regional blocks, many adjuvants have been used in
addition to local anaesthetic drugs.! Corticosteroids
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combined with local anaesthetics provided analgesic
effects in many human studies. Methylprednisolone
increased the duration of axillary brachial plexus block
when added to local anaesthetic drug.’ Dexamethasone
when combined with local anaesthetics also prolonged
the duration of intercostal blockade and was shown
to possess anti-inflammatory action.!® However, the
effect of dexamethasone in the SAP block has not
been studied. This placebo controlled prospective
randomised preliminary trial was aimed to study the
effect of addition of dexamethasone to ropivacaine on
the quality and duration of ultrasound-guided SAP
block.

METHODS

This placebo-controlled prospective double-blind
randomised preliminary trial was carried out at a
tertiary care hospital from October 2018 to July 2019.
Our study protocol was approved by the Institute Ethics
Committee (IEC/373/6/2018) and the trial was registered
in the Clinical Trial Registry, www.clinicaltrials.
gov (CTRI/2018/09/015650). After obtaining written
informed consent, 60 adult female patients of
American Society of Anesthesiologists (ASA) physical
status (PS) I and II aged 18-65 years weight 30-80 kg
undergoing modified radical mastectomy (MRM) under
general anaesthesia with ultrasound-guided SAP
block were recruited in the trial. The exclusion criteria
were preexisting bleeding and coagulation disorders,
morbid obesity, local inflammation, study drug
allergy and patient with severe chest wall deformity.
To the best of our knowledge, no data from any
randomised clinical trial is available that compares
the effect of adding dexamethasone to ropivacaine on
ultrasound-guided deep serratus anterior plane block
for MRM.So, we had decided to conduct a preliminary
trial in 60 patients. They were randomised by computer
generated random numbers into two groups: Group
P and Group D. The randomisation was concealed
by using serially numbered sealed opaque envelopes
which were opened just before the procedure by the
staff nurse who prepared the drug for the block and
was not involved further in the study.

The patients in Group P received 0.375%
Ropivacaine + 2 ml normal saline
(total volume = 0.4 ml/kg) and those in Group D
received 0.375% ropivacaine + 2 ml (8 mg)
dexamethasone (total volume = 0.4 ml/kg). In both
ropivacaine groups, the total drug volume was at least
20 ml but did not exceed 30 ml.
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All patients underwent a routine preanaesthetic
checkup and were explained about the study
protocol. On arriving inside the operation theatre,
an intravenous line was secured and standard ASA
monitors (electrocardiogram {ECG}, non-invasive
blood pressure {NIBP}, and saturation of peripheral
oxygen {SPO, }) wereattached. Baseline vital parameters
including heart rate (HR), NIBP and SPO, were noted.
For postoperative nausea and vomiting (PONV)
prophylaxis, 0.1 mg/kg of ondansetron was given
intravenously just before induction of anaesthesia.
Anaesthesia induction was done with 2 pg/kg of
fentanyl, 1-2 mg/kg of propofol, and 0.5-0.8 mg/
kg of rocuronium. This was followed by insertion of
Proseal LMA (PLMA), its size depending on the weight
of the patient. Anaesthesia was maintained with
sevoflurane (0.8-1 MAC) in air -oxygen mixture with
FiO, of 40%. All patients were mechanically ventilated
using volume-controlled ventilation to maintain
end-tidal carbon dioxide (EtCO,) levels around
35-45 mmHg. Thereafter paracetamol (15 mg/keg)
was given and repeated after every 8 hours for the
first 24 hours. Intraoperative heart rate (HR), systolic
blood pressure (SBP), diastolic blood pressure (DBP),
mean arterial pressure (MAP) and ECG were monitored
every 5 min. Blood glucose level was checked before
the beginning of the block (baseline) and then at 1 hour
intervals intra-operatively using the finger prick test.

The ultrasound-guided SAP block was administered
in all patients after insertion of PLMA by the same
anaesthesiologist who was not involved in further
patient management and follow up. A linear high
frequency (6-15 MHz) ultrasound probe (Edge II;
SonoSite, Inc., Bothell, Washington) was used to
guide the block. Under all aseptic precautions, the
probe was placed in the sagittal plane in the mid
clavicular region of the thoracic region. The ribs
were counted inferiorly and laterally until the 5" rib
was identified in mid-clavicular line. These muscles
were recognised overlying the 5% rib: the latissimus
dorsi (superficial), and serratus muscles (inferior).
At more depth, intercostal muscles and pleura were
seen. In an ultrasound-guided in-plane approach and
in caudal to cranial direction, a 22G, blunt-tipped,
80-mm long sonoplex needle was inserted until the tip
was placed between serratus anterior muscle and fifth
rib. The drug was injected after aspiration to exclude
intravascular needle placement.

For maintenance of general anaesthesia, intraoperative
rocuronium boluses were administered as required.
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Fentanyl (0.5 ug/kg) was given if there was an increase
in HR or MAP values by more than 20% of the baseline.
Total intraoperative fentanyl doses used were noted. At
the end of the procedure, sevoflurane was turned off,
the fresh gas flow rate was increased and 100% O2 was
given. Neostigmine (50 pug/kg) and glycopyrrolate (10 ug/
kg) were used to reverse neuromuscular paralysis. After
the return of adequate respiratory efforts, PLMA was
removed. All patients were shifted to the post-anaesthetic
care unit (PACU) for further monitoring, observation,
pain assessment and rescue analgesia.

Postoperatively, pain assessment was done after shifting
the patient to PACU (time zero) and thereafter at 1, 2,
6, 12 and 24 hours. The assessment was done by an
independent anaesthesiologist who was not involved
in the administration of block or intraoperative
management of the patient using Numerical Rating
Scale (NRS) (0-10). NRS was assessed at rest and on 90°
arm abduction on the side of surgery. The HR and MAP
were also assessed at the same time. On pain assessment,
if NRS was =4, rescue medication, 1.5 mg/kg (adjusted
to nearest 50 mg or 75 mg) of diclofenac diluted with
100ml normal saline was administered. The time to first
rescue analgesia was noted. Thereafter diclofenac was
given every 12 hours. Pain was again reassessed half
an hour after giving diclofenac and if still NRS was =4,
then tramadol (1 mg/kg) was administered. This second
rescue analgesic was noted. After half an hour of second
rescue analgesic, if the patient still had NRS =4 an
additional tramadol was given to a maximum of 100 mg
in 6 hours or a total of 400 mg in 24 hours. PONV was
measured at 0, 1, 2, 6, 12, and 24 hours by the nausea
vomiting score (NVS) which is as follows!”:

0 — No nausea or vomiting, 1 — Nausea present/
no vomiting, 2- Nausea present/vomiting present.
3- Vomiting >2 episodes in 30 minutes. Persistent
nausea for more than 5 minutes or vomiting was
treated with 0.1 mg/kg of intravenous ondansetron.

The primary objective of our study was to compare
the time to first rescue analgesia. The secondary
objectives were to compare (1) the intraoperative
fentanyl requirement, (2) total diclofenac and tramadol
consumption in the first 24 hours of the postoperative
period and (3) occurrence of nausea and vomiting in
postoperative period.

We used statistical software Statistical Package for the
Social Sciences (SPSS) 23 (SPSS Inc., Chicago, IL, USA)
for statistical analysis. The Mann-Whitney U test was
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used to compare continuous variables between groups
after assessment for normality. Categorical variables
were analysed using the Chi-square or Fisher’s exact
tests. The time to request for the first analgesia was
analysed using Kaplan-Meier survival estimates and
log-rank test. A P value of <0.05 was considered to be
statistically significant.

RESULTS

The consolidated standards of reporting trials
(CONSORT) flow diagram for this study is presented
in Figure 1. Ninety-four patients were examined for
enrolment in the study. Of these, sixty were randomised
into two groups of thirty each. The demographic data,
ASA status, duration of surgery, baseline MAP and
pre-operative as well as intraoperative blood glucose
levels of the two groups are shown in Table 1.

Intraoperative haemodynamic variables (MAP, HR) were
comparable in both the groups. It was observed that
30% (9/30) patients in group P needed additional doses
of fentanyl in the intraoperative period as compared
to 20% (6/30) in group D (P = 0.32).Postoperative
pain scores at rest were significantly less in group
D at 2 hours, postoperatively. Postoperative pain scores
at rest and on movement were significantly less in
group D at 6, 12 and 24 hours postoperatively [Table 2].
The total volume of local anaesthetic (LA) injected in
both groups was similar. In group P it was 20.4 * 2.1
mL and in group D was 21.0 = 2.7 mL (P = 0.37).

The number of patients requiring rescue analgesia
was significantly more in Group P (10/30) compared to

Table 1: Demographic and clinical data

Parameter Group P (n=30) Group D (n=30)
Age in years 47.5+8.6 48.1+£9.3
Weight (kg) 55.846.5 57.0£7.5
Height (cm) 157.945.0 157.245.4
BMI 22.942.8 22.943.3
Duration of Surgery (min) 115.1£19.0 112.4+17.6
Baseline HR 85.946.8 87.4+7 1
Baseline MAP (mmHg) 88.2+8.2 87.617.4
ASA PS I/

Number of patients 23/7 19/11

Diabetes mellitus (Controlled) 2 4

Hypertension (Controlled) 5 7
Blood sugars (mg/dL)

Baseline 89.8+8.8 92.1+11.9

At1h 100.3+9.6 101.8+10.3

At 2 h 103.5£7.6 104.3+13.6

The data are expressed as meantstandard deviation or numbers. BMI-Body
mass index, HR-Heart rate, MAP-Mean arterial pressure, ASA PS-American
Society of Anesthesiologists physical status
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Figure 1: CONSORT diagram showing the flow of patients in the trial
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Figure 2: Kaplan Meier survival estimates to estimate probability of
pain-free period (NRS <4)

Group D (3/30, P = 0.04) in the first 24 hours of study.
The median (interquartile range) time to first rescue
analgesia was 30 (10-120) minutes in group P while in
group D it was 40 (5-60) minutes. The Log-Rank Test
showed a significant difference (P = 0.03) between
the two groups for time to first rescue analgesia. The
probability of a patient being pain-free (NRS <4) was
significantly higher in group D as compared to group
P [Figure 2].

The total diclofenac requirement (9 patients in group
P {17 doses} and 3 patients in group D {6 doses},
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Analysed (n = 30)

P = 0.10) and total tramadol requirement (4 patients
in group P {6 doses} and no patients in group D,
P = 0.11) was comparable in both groups.

The
significantly higher in group P at 2 and 12 hours

nausea and  vomiting scores  were
postoperatively [Table 3].The blood sugar levels were

comparable in both groups.

No technique related adverse effects like pleural
puncture, pneumothorax, or local anaesthetic toxicity
were seen in any patient.

DISCUSSION

Dexamethasone has been tried as an adjuvant to local
anaesthetic drugs in regional blocks since long, but
broad research of literature revealed no study where
dexamethasone has been used with ropivacaine
to prolong the duration of analgesia in SAP block
in patients undergoing MRM. In the previous few
studies, the SAP block has been shown to cause pain
relief for about 12 hours following breast surgery.[1%
Hence, this study was done to evaluate the effect of
dexamethasone addition to ropivacaine in SAP block
on duration and quality of analgesia.

In 2013, Blanco et al. described ultrasound-guided
SAP block in breast surgeries identifying two potential
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Table 2: Postoperative numeric rating scores (NRS) for pain

Time GROUP P (n=30) GROUP D (n=30) P

(hour) At rest On movement At rest On movement At rest On movement
0 2.6+2.3 3.1+2.3 1.5%1.5 2.2+1.3 0.11 0.06

1 2.5+1.1 3.6+1.3 2.3+1.1 3.4+1.1 0.55 0.56

2 2.8+1.3 3.8+1.4 1.8+1.0 3.3+1.0 0.01 0.12

6 2.8+1.1 3.7+1.2 2.1+1.1 3.1+1.0 0.02 0.02

12 2.6+1.3 3.7+1.3 1.9+0.9 2.9+1.0 0.03 0.01

24 2.5+0.6 3.5+0.8 2.1+£0.6 2.8+0.7 0.02 <0.01

The data are expressed as meantstandard deviation and analysed using Mann Whitney U test

Table 3: Nausea and vomiting score (NVS)

(P calculated in two groups between the number of
patients having score 0 and 21)

increases the duration of analgesia in postoperative
period when added to ropivacaine in the TAP block given
for abdominal hysterectomy, lower segment caesarean

TIME GROUP P (n=30) GROUP D (n=30) P _ S ' : i

(hour) NVS=0 NVS >1 NVS=0 NVS 21 section, and inguinal hermia repair respectively.'***In
0 25 5 26 4 10 one study, dexamethasone prolonged the time to first
1 23 7 23 7 1.0 analgesic request when added to bupivacaine for thoracic
2 20 10 28 2 0.02 paravertebral block in patients undergoing modified
6 22 8 23 7 1.0 radical mastectomy.!""!

12 21 9 29 1 0.01

24 23 7 28 2 0.14

The data are presented as numbers and analysed using Fisher’s Exact test

spaces: one is superficial and the other is deep to serratus
anterior muscle at the level of 5" rib in the mid-axillary
line.”™ Fajardo et al. preferred a deeper block, between
the serratus anterior and external intercostal muscles
in non-reconstructive breast surgeries and described
adequate postoperative analgesia of 19 + 4 hours.'YIn
a study, the authors described drug deposition between
latissimus dorsi and serratus anterior muscle (SA) in
11 patients undergoing breast conservation surgery
with axillary dissection and reconstruction with LD
myocutaneous pedicle flap. They found it easy to perform
with high efficacy and no complication.!”? In a previously
published study, the pain scores in the postoperative
period were similar in both superficial and deep SAP
block groups with minimal fentanyl consumption.™*

The number of patients requiring rescue analgesia was
30% (9/30) in the placebo group as compared to 10% (3/30)
in the dexamethasone group (p = 0.04). In our study, pain-
free period in the postoperative phase was significantly
higher in the dexamethasone group. In a study, it was
noted that adding dexamethasone to bupivacaine
prolonged the duration of the TAP block (459.8 vs.
325.4 min, P = 0.002) and decreased the occurrence of
nausea and vomiting (6 vs. 14, P = 0.03).1"Similarly, 5 mg
dexamethasone added to 0.375% ropivacaine for popliteal
block in hallux valgus surgery, increased the duration
of both sensory and motor block by 12 hours (25 = 7
hours, 46%) and 13 hours (36 * 6 hours, 55%),
respectively.”™ Studies have shown that, dexamethasone
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In our study, the pain scores in the postoperative period
were significantly reduced at rest, and at 2 hours in
group D. Postoperative pain scores were significantly
less at rest and on movement in group D at 6, 12 and
24 hours, postoperatively. No statistical difference
was observed in intraoperative fentanyl boluses
requirement, though a greater number of boluses were
required in group P then group D. Intra-operative
haemodynamic variables were comparable in both
groups at all intervals. The consumption of diclofenac
and tramadol in both groups were also comparable.

The study has some limitations. We observed the
patients for 24 hours only. Most of the patients (80%)
had adequate pain relief during the first 24 hours. Few
adverse effects of dexamethasone such as impaired
wound healing and adrenal suppression were not
examined. However, earlier trials have shown that one
dose of dexamethasone does not cause complications.
Future studies should monitor patients for rescue
analgesia for at least 48 hours. Our results can be
used to design adequately powered and large sampled
studies to know the effect of adjuvants in SAP block.

CONCLUSION

Adding dexamethasone to ropivacaine in SAP block
increases the time to first rescue analgesic in the
postoperative period in patients undergoing MRM.
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