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Abstract

Background & Objective: General anesthesia is commonly used during clavicular fracture surgery; however, it has
been associated with hemodynamic fluctuations, airway and respiratory problems, stress response, and
postoperative nausea and vomiting. We assessed the effectiveness and side effects of ultrasound-guided
interscalene block when used for anesthesia and postoperative analgesia for clavicle fracture surgery.

Methodology: This study was conducted on 48 patients who were planned for clavicle fracture surgery. Patients
were given premedication with midazolam 0.05 mg/kg and pethidine 0.5-1 mg/kg intramuscularly. Patients received
ultrasound-guided interscalene block using nerve stimulator and 0.5% ropivacaine 30 ml or bupivacaine 0.375%.
Postoperatively, almost all patients received non-steroidal anti-inflammatory drugs (NSAIDs) (COX-1 or COX-2).
Postoperative pain was evaluated using a visual analog scale (VAS) at 12, 24, 36, and 48 h postoperatively. Patients
received a rescue dose of intravenous fentanyl when the VAS > 4. Block was successful if the surgery was completed
without shifting to general anesthesia. The data was analyzed using the T-test and Man Whitney-test using SPSS 20.

Result: 95.83% of patients received a successful block. The mean pre-operative VAS was 3.48 + 1.27 and significantly
decreased in the post-operative period; 1.48 = 0.77 (12 h post-op), 1.79 + 1.05 (24 h post-op), 1.21 + 0.41 (36 h
postop), and 1.04 + 0.20 (48 h postoperative) (p=0.000). The preoperative and postoperative mean arterial pressure
(MAP) and pulse rate of the patients remained stable. There was no incidence of nausea, vomiting, or other
complications.

Conclusion: Ultrasound-guided interscalene block is effective and safe as an anesthetic and for postoperative
analgesia in clavicle fracture surgery.
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. hemodynamic fluctuations, airway and respiratory
1. Introduction disorders, stress response, and postoperative nausea and

. . iting 1-3 ; ; ; ;
Clavicular fractures are commonly reduced using general ~ VOMiting." Regional anesthesia might be used in
anesthesia (GA). In several conditions, such as head cIaV|cuI_ar fracture surgery as_lt provides excellent
trauma, pulmonary injury, and the associated comorbids, analgesia and relaxation. Also, it reduces the need for

the patients are more at risk under GA, because of postopera;[ive analgesia and thus speeding up the
recovery.
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Figure 1: The brachial plexus block-USG guide®

The fracture type and location also need to be considered.
The interscalene block aims to block the brachial plexus
at the C5, C6, and C7, which are expected to provide
anesthesia in the skin area over the shoulder and
clavicular bone. Clavicular fracture surgery may be
performed using peripheral nerve block or combining
interscalene plexus block with other nerve blocks, e.g.,
cervical plexus, supraclavicular nerve, and local
infiltration of local anesthetic.X* By using ultrasound
guidance (USG), it is hoped that the interscalene plexus
block alone will be able to reach C5, C6, and C7 and be
able to reach C3 and C4, sometimes to C2.5 By
performing the interscalene block, patient safety is
expected to be increased by minimizing intervention and
the medication. The use of a single block also hopes to
reduce patient care costs. We assessed the success rate,
the effectiveness and the side effects of USG interscalene
block as the sole anesthetic and the postoperative
analgesia produced by it for clavicle fracture surgery.

2. Methodology

This study was conducted on 48 patients who had
clavicle fractures and underwent surgical reduction
during the previous two years. All of the patients signed
informed consent to be included in the study. The study
was approved by the Research Ethics Committee of Adi
Husada Hospital (No. 234A/RSAH/XI11/2019). All
patients undergoing an elective reduction of fractures of
the middle and outer third of the clavicle, age > 21 vy,
ASA | to 1ll, were included in the study. Patients with
clavicle fractures associated with other injuries such as
neurological deficits of the brachial plexus, phrenic
nerve paralysis; those allergic to local anesthesia
(bupivacaine or ropivacaine); known to have blood
coagulation disorders, severe pulmonary disorders,

anatomical abnormalities, and infections in the neck area
were excluded.

After attaching standard monitors, all patients were given
premedication with inj. midazolam 0.05 mg/kg and inj.
pethidine 0.5-1 mg/kg intramuscularly. The patients
were positioned supine with the head turned slightly
contralateral. The interscalene plexus block was done
using USG. First, the interscalene plexus was identified
by visualizing C5, C6, and C7 with USG. A 5 cm long
22G block needle was then inserted towards C5 with an
in-plane technique, with confirmation with the nerve
stimulator until twitching was obtained with less than 0.5
milliamp. Local anesthetic ropivacaine 0.5% or
bupivacaine 0.375% 15 ml were injected at the C5,
followed by 7.5 ml each at C6 and C7 (Figure 1).

During the surgery, the patient was given light sedation
using midazolam 1-2 mg 1V. Blood pressure, pulse,
oxygen saturation were recorded every 5 min. The onset
of local anesthesia was judged by loss of pain stimulation
to pinprick in the supraclavicular area around the area to
be operated on and loss of motor strength (the patient
unable to lift or abduct his hand). During surgery, the
potential side effects of the block were observed. All the
possible side effects were examined by clinical
examination, and, if necessary, a chest X-ray AP view
was performed. During surgery, the need for analgesic
drugs and local anesthetics for local infiltration were
noted. Block was successful if the surgery was done
without converting the anesthetic technique to GA.

The postoperative hemodynamic and pain level of
patients were evaluated. Postoperative pain was assessed
using VAS ranging from 0 (no pain) to 10 (severe
unbearable pain). The evaluation was carried out at 12,
24, 36, and 48 h postoperatively. Patients received a
rescue dose of fentanyl 1 pg/kg IV when the VAS > 4.
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The number of patients based on VAS
pre and post operative
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Figure 3. Mean Arterial Pressure and pulse rate pre and postoperative

The total number of rescue analgesics given for 24 h was
recorded. Data were analyzed using an independent T-
test and Mann Whitney-test using SPSS 20 (IMB
Statistic, USA) with CI 95% and p < 0.05 being
significant.

3. Results

This demographic data of the patients, including age,
height, weight and genders is given in Table 1.

In two (4.2 %) patients the anesthesia was converted to
GA due to an incomplete block. The mean onset time and
the mean surgery duration are shown in Table 2. No
complication occured during the procedure.

Postoperatively, patients received NSAIDs (COX-1 or
COX-2) once in 24 h and werecontinued with oral
medications. The patients converted to GA, received

Table 1: Demographic data of the patients

Parameter Mean value

Age (y) 39.55 +12.53
Height (cm) 167.42 + 6.25
Weight (kg) 65.14 £ 12.44
Gender

. Male (n) (%) 38 (79.17)

. Female (n) (%) 10 (20.83)
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additional fentanyl analgesics and NSAID injections for
two days. Pre-operatively, more than 90% of patients
reported a VAS > 3. 38% of these patients experienced
pain with VAS 3, 25% experience pain with VAS 4, and
23% experience pain with VAS > 4. The mean pre-
operative VAS was 3.48 + 1.27. Postoperative mean

VAS was 1.48 £ 0.77 (12 h), 1.79 £ 1.05 (24 h), 1.21 +
0.41 (36 h), and 1.04 + 0.20 (48 h) (p = 0.000).
Postoperatively, more than 80% of the patients

experienced a decrease in pain intensity. The VAS scores
at different postoperative periods are shown in Figure 2.

The Mean Arterial Pressure (MAP) and the heart rates of
the patients remained stable throughout (Figure 3).

Table 2: Anesthesia parameter during surgery

Parameter Mean £ SD

Onset (min) 17.14+2.18
Operation duration (min) 81.5+16.25
Converted to GA (n) 2

4. Discussion

During the recent past regional anesthesia has been
revolutionized with the dvent of USG, which facilitates
precise needle tip localization and real time observation
of the injectate spread. The complication rate during the
procedure has decreased to the minimal level, as in our
study. Compared to an earlier study the mean onset of
interscalene block using ropivacaine 0.375% was 13.3
and 21.37 min in upper limb surgery.” This study
supports the use of interscalene block in clavicle fracture
surgery.

In our study, more than 90% of patients reported a VAS
scale >3 (3-6) during pre-operative period. The mean
VAS was significantly decreased postoperative, and in
majority of the patients VAS 2 and VAS 1 were noted.
The pain intensity decreased from moderately—severe to
mild—no pain. The mean arterial pressure (MAP) and
heart rate of all patients pre and postoperatively remained
stable.8°

Postoperative, patients were well managed with NSAIDs
(COX-1 or COX-2) to thwart rebound pain and no
narcotics were required. The prevalence of rebound pain
after regional anesthesia is between 35%-42%.%° In
49.58% of patients who receive peripheral nerve block
the rebound pain might be severe.!* Inadequate
postoperative analgesia is associated with a bad outcome,
including pulmonary and cardiovascular complications,
and the development of postoperative chronic pain.21314
The use of NSAIDs as adjuvants is considered to provide
an effective analgesic.*® However, the studies regarding
the combination of interscalene block and NSAID for
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postoperative analgesia in clavicle fracture surgery are
limited. In our study, we prescribed NSAID that might
have prolonged the block duration up to 48 h
postoperative and decreased the VAS score to 1 (mild to
no pain).

The brachial plexus is derived from C-5 to T-1 nerve
roots. The brachial plexus block results in sensory and
motor block of the corresponding dermatome levels. The
brachial plexus is entirely wrapped in a fascial covering
so that it is shaped like a tube; so that if an injection of
adequate volume of local anesthetic is carried out in the
tube, it will produce a complete block in the involved
nerves in most of the cases.'6

This plexus-covering tube is directly connected to the
cervical plexus nerves. Injections in the interscalene
groove as high as C-6 (cricoid level) usually results in an
anesthetic block equally well in the lower cervical
plexus.t”1® Interscalene brachial plexus block is more
accurately called the cervicobrachial plexus block, as C-
4, C-3 nerve roots, and often C-2 is also blocked by an
injection of over 20 ml of local anesthetic.’

USG interscalene block has advantages over block using
only nerve stimulators. The most important thing is that
USG can ensure the local spread of the anesthetic around
the brachial plexus under direct vision. Besides that, the
amount of volume injected into the plexus can be reduced
by DOIng multiple injections.1”1°2° And last but not the
least, the risk of injury to the blood vessels and the nerves
during the block can be reduced.

Using USG, the brachial plexus at the interscalene level
looks to be lateral to the carotid artery between the
anterior and medial scalenus muscles. The transducer is
moved up and down until two or more brachial plexus
trunks are seen between the two scalenus muscles. The
brachial plexus is usually seen 1 — 3 cm deep beneath the
skin.®

Some literature states that interscalene block is effective
when used in lateral clavicle surgery.??? But it needs to
be combined with cervical plexus block to obtain
adequate analgesia for the clavicular surgery on the
middle or 1/3 medial parts.?®>?* The previous research
mainly addresses the interscalene block as an anesthesia
technique for clavicular fractures, but its use as an
analgesic technique is not yet defined.? Interscalene
blocks using bupivacaine or ropivacaine can provide
excellent relaxation and analgesia with a duration of
action of 3-5 h and analgesic effect up to 18 h.%6%
Because of this prolonged analgesia, we chose the USG
interscalene block for clavicular fractures surgery.
Postoperative pain has distinct characteristics, the pain
intensity bsing very high in the first 12-24 h and
gradually decreases with time.?”»? In this study, USG
interscalene block successfully controlled the pain 12-24
h postoperative.
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5. Limitations

The study was carried out on a small number of study
subjects, as the number of clavicle fracture surgeries is
limited. We only performed 48 surgeries in the past two
years. A multi-center study with large sample size is
suggeted to provide sufficient data regarding the benefits
of the combination of interscalene block and NSAIDs in
prolonging blockade duration.

6. Conclusion

The interscalene block is effective as an anesthetic and
postoperative analgesia for clavicle fracture surgery.
There is no significant hemodynamic fluctuations in the
pre and postoperative periods, and no complications have
been observed.
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