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ABSTRACT Objective: We aimed the comparison between tradi-
tional methods and perfusion index (PI) on evaluating the block suc-
cess and sufficiency of interscalene block that we applied to shoulder
surgery cases by using ultrasonography (USG) and peripheric nerve
stimulator or only peripheric nerve stimulator only. Material and
Methods: After ethics committee and patient approvals; ASA I-III, 50
adult patients (18-70 ages) who underwent shoulder, arm surgery
were allocated to this prospective research. Interscalene block was
applied to all patients by using USG and peripheric nerve stimulation
or peripheric nerve stimulation with bupivacaine 0.5% 1 mg/kg+prilo-
caine 2% 4 mg/kg+NaCl 0.9% to complete the anesthetic solution to
30 mlt. We recorded heart rate, mean arterial pressure, peripheric oxy-
gen saturation, PI, motor block times and pin-prick test values of the
patients. Results: When the PI values of the patients on different
times were compared, the difference between the groups was in-
significant. Loss of cold sensation time was 10.3+3.9 min in Group |
and 11.3+4.3 min in Group 2. Pin-prick test time to be positive was
16.3£3.8 min in Group 1 and 17.6+5.1 min in Group 2. Motor block
onset time was 14.243.7 min in Group 1 and 16.1£4.3 min in Group
2. Conclusion: Using USG enables us to benefit from local anesthetic
more effectively and to encounter fewer complications. Another con-
clusion can be about PI parameters which significantly increase with
block success in time within the groups. So, PI can be used due to
being easily applicable and non-invasive technique for predicting the
block success.

Keywords: Interscalene block; perfusion index; ultrasonography;
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OZET Amag: Bu calismada; ultrasonografi (USG) rehberliginde pe-
riferik sinir stimiilatoriiyle veya yalnizca periferik sinir stimiilatoriiyle
uyguladigimiz interskalen blogun, hemodinamik parametrelerle bir-
likte, blok basarisini ve yeterliligini degerlendirmede perfiizyon in-
deksi (Pi)’ne etkilerinin karsilastirilmasi amaglandi. Gere¢ ve
Yontemler: Etik kurul ve hastalarin onay1 alindiktan sonra omuz, kol
ve dirsek cerrahisi gegirecek ASA I-11I grubuna giren 18-70 yas arast
50 hasta prospektif olarak ¢alismaya alindi. Tim hastalara; 1 mg/kg
%0,5 bupivakain +4 mg/kg %2 prilokain + toplamda 30 mlt’ye ta-
mamlanacak sekilde %0,9’luk NaCl eklenerek lokal anestezik soliis-
yon ile USG ve periferik sinir stimiilatorii veya periferik sinir
stimiilatorii esliginde interskalen blok uygulandi. Hastalarin kalp atim
hizi, ortalama arteryal kan basinglari, periferik oksijen saturasyonlari,
Pi, motor blok baglama zamani, tam motor blok olusma zamani, soguk
duyusu kayb1 zamani ve pin prick testi pozitif olma zamani degerlen-
dirilerek veriler kaydedildi. Bulgular: Calismaya alinan bireylerin de-
gisik zamanlarda oOlgiilen PI degerleri karsilastirildiginda, gruplar
arasindaki farklilik 6nemsiz bulundu (p>0,05). Soguk duyusu kayb:
zamant; Grup 1°de 10,3+3,9 dk ve Grup 2’de 11,3+4,3 dk olarak bu-
lundu. Pin-prick testi pozitif olma zamani; Grup 1°de 16,3+3,8 dk ve
Grup 2°de 17,6+5,1 dk olarak bulundu. Motor blok baslangi¢ zamani;
Grup 1°de 14,2+3,7 dk ve Grup 2’de 16,1+4,3 dk olarak bulundu.
Sonu¢: USG kullanimi; lokal anestezik ilaglardan daha etkin yarar-
lanmamizi ve daha az komplikasyonla karsilagsmamizi saglar. Gruplar
igindeki zamana gére blok basarist ile 5Snemli 6lgiide artan Pi, blok ba-
sarisint tahmin etmek i¢in kolay uygulanabilir ve invazif olmayan bir
teknik olarak kullanilabilir.

Anahtar Kelimeler: interskalen blok; perfiizyon indeksi;
ultrasonografi; rejyonel blok
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Peripheral nerve block has a wide range of ap-
plications for anesthesia, differential diagnosis, med-
ical treatment, postoperative analgesia and pain
treatment by applying appropriate doses of local
anesthetics to appropriate peripheral nerves or gan-
glions.! Tt is widely preferred in anesthesiology and
algology due to its easy applicability, its efficacy and
its low cost compared to general anesthesia.’

The sufficiency of an effective and successful
block is determined by evaluating sensory block,
motor block and sympathetic block levels.® Tradi-
tional methods of assessing loss of sensory response
to a given stimulus require very good communication
with the patient, and evaluation of the results may
vary due to individual differences. As a result, dif-
ferent methods have been described, including the
perfusion index (PI), which enables quantitative eval-
uation of the autonomic innervation.* After achiev-
ing successful block with these methods, local
vasodilatation and increased blood flow, which occur
as a result of sympathetic nerve block in the blocked
area, were assessed. However, none of these meth-
ods responds fast enough in terms of clinical use in
intensive operating room conditions and in urgent
cases where time is important.*

The PI represents the ratio of pulsatile blood
flow in the peripheral tissue to nonpulsatile or static
blood flow and represents the measurement of pe-
ripheral perfusion obtained continuously and nonin-
vasively from a pulse oximeter.* In a study, it was
emphasized that PI measurement could be used in
evaluating peripheral circulation, and PI could pre-
dict hypovolemia without a reduction of more than
20% in stroke volume.’

One of the preferred brachial plexus approaches
in upper extremity surgeries is interscalene brachial
plexus blockade (ISBPB). The most important indi-
cations of this block are anesthesia and analgesia in
shoulder, humerus, clavicle, elbow, arm and forearm
surgeries. It is applied at the C5-C6 root level. The
medial antebrachial cutaneous nerve and medial
brachial cutaneous nerve, which are sensory branches
of the ulnar nerve, cannot be blocked because the
classical interscalene block cannot block the roots of
C8 and T1. Unintentional blockage of the cervical
plexus in interscalene block may result in recurrent
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laryngeal nerve blockage and weakness in the fore-
arm and in the hand.® Acute postoperative pain; is
common in adults after surgery (for example shoulder
surgery), and about 45% of patients experience sud-
den pain in the postoperative period.” Interscalane
block provides reduction of postoperative opioid con-
sumption and decrease of opioid side effects in cer-
tain operations of upper extremity, by reducing
postoperative pain due to its analgesic activity.®

Interest in the use of ultrasonography (USG) in
regional blocks is increasing rapidly in recent years.
The reason for this is that the success rate is higher
and the complication rate is lower in ultrasound-
guided blocks. USG of the brachial plexus is easy to
visualize between the anterior and middle scalene
muscles. Another advantage of using USG is the abil-
ity to monitor the distribution of the injected local
anesthetic.

The objective of our study is to evaluate the
block success rates of the patients who underwent in-
terscalene block using only peripheric nerve stimu-
lator and the patients who underwent interscalene
block using ultrasound-guided peripheric nerve stim-
ulator, and to compare hemodynamic parameters,
motor block onset time, time of motor block comple-
tion, time of pin-prick test being positive, time of cold
sensory loss, additional anesthetic requirements, first
analgesic use times, to predict block success rates
with PI and complications that may develop after the
block application of both methods with each other.

I MATERIAL AND METHODS

Ethics cmmittee approval and consent of the patients
were taken for the study with decision date of
13.10.2015 and numbered 2015-10/05. This study is
designed on principles of Helsinki Declaration prop-
erly. Fifty patients between the ages of 18-70 in ASA
[-TI-TIT groups, who were to be operated in the shoul-
der, arm and elbow regions were prospectively in-
cluded in the study. All patients were informed
verbally and in writing about all the details of the
study and an informed consent document was issued
for the participants. Patients who did not consent to
the study, who were not in the 18-70 age group, who
had a history of allergy to one of the medications used
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in the study, who were higher than ASA 111, who had
nerve blockage contraindications such as infection
and open wound in the area to be punctured and who
had coagulopathy and received antithrombotic treat-
ment were not included to the study. Patients with
limited pulmonary reserve and chronic obstructive
pulmonary disease were also excluded from the study
to obtain more healthy results and to avoid risks.

Randomization was based on a computer-gener-
ated code that was prepared at a remote site and
sealed in opaque, sequentially numbered envelopes.
Randomization was based on blocks of 50 patients
using randomly sealed envelopes.

According to the technique, patients were ran-
domly divided into two groups. Group | consisted of
the patients receiving ultrasound-guided peripheral
nerve stimulation (n=25) and Group 2 consisted of
the patients receiving only peripheral nerve stimula-
tion (n=25). A total of 60 patients were selected. Five
patients did not meet the criteria, 3 patients did not
want to participate and 2 patients were excluded be-
cause they needed general anesthesia. A total of 50
patients were randomized. The number of patients
undergoing each type of surgery (shoulder, arm and
elbow surgery) was equal in Group 1 and Group 2.
The age, weight, height and gender of all patients
were recorded priorly.

Patients were monitored on a routine basis to in-
clude electrocardiography, noninvasive arterial blood
pressure and pulse oximetry (SpO,). Peripheral vas-
cular access was established in the patient’s suitable
arm and volume replacement with 6-8 ml/kg of crys-
talloid solution was given. All patients were given
0.02-0.03 mg/kg midazolam and 1 pg/kg fentanyl
I.V. for sedoanalgesia 30 minutes prior to the proce-
dure. All patients were given 2-4 liters/minute of oxy-
gen by nasal route during the block procedure and
operation. In addition to the basic hemodynamic mea-
surements, a pulse oximetry sensor (M-LNCS adult
adhesive sensors Masimo SET® Radical™ pulse
oximeters; Masimo Corp., Irvine, CA USA) was fit-
ted on the second finger of the upper extremity,
which was to be operated, to perform the PI mea-
surement. The sensor was connected to a Rad-87™
Pulse CO-Oximeter.
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Baseline values were measured 10 minutes prior
to the procedure. Firstly, patients’ mean blood pres-
sure, heart rate and peripheral oxygen saturation val-
ues were measured and recorded. The PI value
measured on the pulse CO-Oximeter was recorded.
All blocks were performed by the same anesthetist.
Another anesthetist recorded the obtained data.

For injection, we prepared our local anesthesia
solution by adding 0.9% NaCl to 1 mg/kg of 0.5%
bupivacaine (Bustesin® 0.5%) and 4 mg/kg of 2%
prilocain (Priloc® 2%) to obtain a total of 30 ml of
solution, and 2 ml prilocain (Priloc® 2%) was applied
to the planned injection site cutaneous-subcuta-
neously.

In Group 1, where the peripheral nerve stimula-
tor was used with ultrasound guidance, the patients
were lying in supine position and their faces were po-
sitioned so that they could face the opposite side of
the direction to be treated by about 45 degrees. The
arm on the side, which was to be blocked was posi-
tioned and fixed to the patient’s abdomen. The area to
be injected was cleaned with povidone iodine. An
eZono™ 3000 portable ultrasound model (Germany)
ultrasonic device and a 6-10 MHz linear probe were
used for the block. Ultrasound gel was applied to the
linear probe and the probe was covered with a sterile
nylon sheath. Sterile gel was applied to the region to
be treated and long axis image was obtained with the
ultrasound (eZono™ 3000 portable ultrasound Ger-
many). The C6 level nerve roots to be blocked were
detected and the neurostimulator was used to reduce
the current through the use of an echogenic needle
(Stimuplex, B. Braun, Melsungen AG) with a 22 G
80 mm electro-neurostimulation port and a motor re-
sponse of 0.2-0.5 mA was observed and the injection
point was verified. Plexus root peripheries were in-
jected, and the distribution of local anesthesia that ex-
panded the tissues and separated nerve roots from
other tissues was observed.

In Group 2, where the peripheral nerve stimula-
tor was used alone, patients were placed in the same
position and an aseptic area was achieved. The stim-
ulation needle to be used for the block was concur-
rently connected to the nerve stimulator. At the C6
level, immediately after the sternocleidomastoid mus-
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cle, the needle entry point was determined by the
Winnie technique. After the skin was punctured with
an echogenic needle (Stimuplex, B. Braun, Melsun-
gen AG) with a 22 G 80 mm electro-neurostimula-
tion port, the nerve stimulator (Stimuplex HNS 11,
Braun Medical, Melsungen, Germany) was started at
1 mA current and 2 Hz (0.1 millisecond bandwidth)
frequency. The needle was moved in caudal, dorsal
and medial directions, passing between the anterior
and medial scalene muscles. After receiving motor
response in the deltoid or biceps muscles via the
nerve stimulator, the value of the current was de-
creased until the motor response value registered at
0.3-0.5 mA range, and the point that responded
within this range was injected.

At the extremity of the operation; sensory eval-
uation was made with pin-prick test and cold sensa-
tion loss test. All results were recorded on the basis of
Modified Bromage Scale (0=no motor block, 1=no
shoulder abduction, 2=no shoulder abduction and
elbow flexion, 3 = full motor block).

SpO,, MAP, HR values were recorded at 10
min, 20 min, 30 min, postoperative 30" minute after
the block operation was completed (removal of the
needle from the skin was considered as 0. minute).
Also, the PI values measured at the same time inter-
vals on the pulse oximeter (Masimo SET® Radical™
pulse oximeters) were recorded. The neuromotor ex-
amination of the patients was repeated frequently to
determine the time for the pin-prick test to be posi-
tive, to measure cold sensation loss time with the cold
sensation loss test and motor strength was assessed
with the Modified Bromage Scale; the motor block
starting time and the complete motor block genera-
tion time were recorded. In the sensory examination
performed 30 minutes after the injection, the absence
of pain in all dermatomes was considered a success-
ful block and the patient was delivered to the surgeon
for the operation. The adequacy of anesthesia for
surgery was considered to be the case in which the
“pin-prick” sensation disappeared in all dermatomes
between C4 and T1 and the “Modified Bromage
Score” was > 2. At the start of surgery, patients with
pain were recorded and 1 mg/kg ketamine 1.V was
administered with a 5-minute break to the surgery.
Preparation for general anesthesia was made for the
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patients with pain at the end of 5 minutes and those
patients were excluded from the study. Patients who
did not undergo general anesthesia but needed addi-
tional analgesia and the amount of medication ad-
ministered were recorded. After injection, the
presence of rough voice, Horner’s syndrome, respi-
ratory distress, and local anesthetic toxicity were con-
tinuously assessed and recorded. After the surgery, a
chest X-ray was taken and diaphragm elevation was
assessed by comparing it with the preoperative chest
X-ray. After the block procedure and during the first
postoperative 24 hours, complications related to the
block and the first analgesic requirement time of the
patients were questioned. All patients describing pain
with Visual Analogue Scale (VAS) values of 60 mm
and over were treated intramuscularly with 1 mg/kg
of diclofenac sodium as analgesic unless contraindi-
cated. During the postoperative period, the first anal-
gesic drug application time was recorded.

STATISTICAL METHOD

When the data obtained from our study were loaded
on Statistical Package for Social Sciences (SPSS) ver.
22.0 and evaluated; the significance test of the dif-
ference between the two means in the independent
groups (Kolmogorov-Smirnov) was performed when
the parametric test assumptions were fulfilled, and
the Mann Whitney U test, Chi-square test and Fisher
exact Chi-square test were performed when the para-
metric test assumptions were not fulfilled and the
level of error was taken as 0.05.

I RESULTS

The age, body weight and height of the cases in the
study were not significantly different between the
groups (p>0.05).

When the mean arterial pressure values mea-
sured in different time periods in both groups were
compared, the difference between the groups was not
significant (p>0.05). Mean arterial pressures were
found to decrease over 30 min in both groups. When
the heart rate values measured at different times in
both groups were compared, the difference between
the groups was not significant (p>0.05). The heart
rate values were found to decrease over 30 minutes in
both groups. When the SpO, values measured in dif-
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ferent time points in both groups were compared, the
difference between the groups was not significant
(p>0.05). SpO, values in both groups were found to
decrease over 30 min.

When the PI values measured at different times
in the cases in both groups were compared, the dif-
ference between the groups was not significant
(p>0.05). When the measurements in each group
were compared as two; difference between baseline
and 10 min, 20 min, 30 min and postop 30 min (p=
0.001), difference between 10 min and 20 min, 30
min and postop 30 min (p= 0.001), difference be-
tween 20 min and 30 min and postop 30 min (p
=0.001) and difference between 30 min and postop
30 min were significant (p =0.001) (p<0.05). In both
groups, it was determined that PI value increased for
30 minutes compared to baseline. In Group 1 and
Group 2, an increase of 185% and 172%, respec-
tively, were detected at 10™ minute compared to base-
line. This increase rate continued to decrease for 30
minutes (Table 1).

When the time of motor block onset, time of
complete motor block generation, time of loss of cold
sensation and time of positive pin-prick test were ex-

amined in both groups, the difference between groups
was found to be insignificant (p>0.05).

When the two groups were compared in terms
of Horner’s syndrome, the difference was significant
(p<0.05). When the two groups were compared in
terms of phrenic nerve paralysis and vascular punc-
ture, the difference was not significant (p>0.05).

In comparison of two groups in terms of opera-
tive time, the difference between the groups was not
significant (p>0.05). When both groups were com-
pared in terms of time of first analgesic requirement,
the difference between the groups was significant
(p<0.05) (Table 2).

When the time of complete sensory block was
assessed by loss of cold sensation, the results were
10.38+3.96 min in Group 1 and 11.354+4.30 min in
Group 2. The motor block start time was 14.24+3.76
min in Group 1 and 16.17+4.35 min in Group 2.

Group 1: 25/25 (100%) and Group 2: 25/27
(92.5%) were found when the groups were evaluated
in terms of block success rate. In Group 2, general
anesthesia was needed in two cases and these two
cases were excluded from the study. When the two

TABLE 1: Comparison of perfusion index (PI) values measured at different time points in both groups.

Group 1 Group 2
Mean SD Mean SD p value
Operative Time (min) 106 22 103 24 p=0.62
Time of First Analgesic Requirement (min) 598 85 417 64 p=0.001*

“p<0.05 statistically significant.

TABLE 2: Evaluation of the duration of surgery and the time of first analgesic requirement in both groups.

Group 1
Perfusion Index Mean SD
Baseline 2.382 0.96
10. minute 6.79 1.30
20. minute 8.89° 1.36
30. minute 10.159 1.53
Postoperative 30. minute 5.95 1.13

Group 2
Mean SD p value
2.35% 1.30 p=0.924
6.40° 2.41 p=0.485
9.12¢ 2.15 p=0.645
10.18¢ 245 p=0.962
6.20 1.67 p=0.550

p<0.05; Comparison between PI 107, 20", 30" and postoperative 30" minutes
®p<0.05; Comparison between Pl 20", 30" and postoperative 30™ minutes
p<0.05; Comparison between Pl 30" and postoperative 30" minutes

9p<0.05; Comparison between Pl postoperative 30" minutes
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groups were compared in terms of block success rate,
the difference between the groups was not significant
(p=0.348) (p>0.05).

When additional anesthetic requirements were
assessed, additional anesthesia was needed in 3 pa-
tients in Group 1 and 6 in Group 2, and ketamine se-
dation was administered. Patients who were treated
with ketamine sedation without general anesthesia
were included in the study. When the two groups
were compared in terms of need for additional anes-
thesia, the difference between the groups was not sig-
nificant (p>0.05).

I DISCUSSION

When assessing hemodynamic parameters, in a study
comparing the efficacy of ultrasound and nerve stim-
ulator techniques in interscalene brachial plexus
block applications, Mizrak et al. performed blockage
with 25 ml of 0.5% levobupivacaine in the presence
of ultrasound and peripheral nerve stimulator, and in
terms of mean arterial pressure and heart rate, have
achieved similar results in both groups. However,
when the groups were assessed individually, the heart
rate and mean arterial pressure values in the USG
group tended to decrease over the next 90 minutes
after the procedure was performed. In the peripheral
nerve stimulator group, heart rate and mean arterial
pressure values tended to remain the same over 90
minutes.’ In our study, heart rate and mean arterial
pressure values were found to be continuously de-
creasing for 30 min in both groups. When examined,
SpO, values decreased in both groups, unlike the
other studies. In our study, we related the decrease in
SpO, values to the higher incidence of phrenic nerve
paralysis in the interscalene approach. There was no
significant difference between the groups in terms of
other hemodynamic parameters. This may be due to
the unchanged dose of local anesthetic administered.
While the distribution and localization of local
anesthesia can be seen in the USG-guided block,
the risk of intravascular injection is higher in the
block applied with PNS alone. We thought that this
difference between these techniques could be re-
flected in the hemodynamic parameters, but we did
not see a significant difference in hemodynamic pa-
rameters.
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In patients undergoing regional anesthesia, pri-
marily sympathetic block is formed depending on the
block, followed by sensory block and motor block. '
Local vasodilatation occurs in the area where sym-
pathetic block is formed and consequently, perfusion
increases in that area. For this reason, PI can be used
to show sympathetic block formation.* In a study by
Ginosar et al. who evaluated sympathectomy with
epidural anesthesia, it was found that PI revealed
sympathetic block due to epidural anesthesia earlier,
clearer, and more successful than the mean arterial
pressure and skin temperature.!! In a similar study, PI
was found to be faster and more sensitive in reveal-
ing the sympathectomy after caudal anesthesia under
basal ketamine anesthesia.'?

In patients undergoing peripheral block, block
success was assessed using PI. Galvin et al. used a
single injection technique for axillary block and sci-
atic block to evaluate the change of PI in patients
treated with axillary block and sciatic block, using 40
ml mepivacaine for axillary block and 20 ml mepi-
vacain for sciatic block and as a result, they con-
cluded that PI was simple, early, objective and had a
high specificity and sensitivity compared to conven-
tional methods. In the same study, a 1.55-fold in-
crease in PI compared to baseline values was
considered as a successful block and it was seen that
axillary block was reached at 10 min and sciatic block
at 12 min." In a study by Kus et al. evaluating the PI
change in infraclavicular block, a 30 ml solution con-
sisting of 20 ml levobupivacaine and 10 ml lidocaine
was filled around the axillary artery at a 3-11 o’clock
alignment and they reached the conclusion that PI
was a successful indicator of infraclavicular block.
They found that an increase of 120£119% (£ stan-
dard deviation) relative to the baseline value of PI in
the 10" minute was significant.

In the literature, we did not find any studies in
which PI was assessed in patients undergoing inter-
scalene block. In this study, we observed that the PI
value increased for 30 minutes in both groups com-
pared to the baseline. When the PI values measured
at different times were compared among the groups,
it was found that the difference was not significant.
Compared to baseline at the 10. minute, Group 1 and
Group 2 showed an increase of 185% and 172%, re-
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spectively. This increase lasted for 30 minutes, but
the rate of increase gradually decreased during this
period. This result was shorter than the time values
obtained in the other studies in the literature and we
related this to the rapid onset of the effect of prilo-
caine and the use of the interscalene block tech-
nique.

In the literature, the duration of interscalene
block formation is 5-15 min with lidocaine and 20-30
min with bupivacaine.'* Mizrak et al. applied blocks
using 25 ml of 0.5% levobupivacaine to study the ef-
fects of peripheral nerve stimulator and USG in pa-
tients treated with interscalene block and used
pin-prick test to evaluate sensory block. The sensory
block time was found to be 8.9+£2.4 min in the USG
group and 11.4+5.9 min in the peripheral nerve stim-
ulator group.® Similarly to the studies in the litera-
ture, in our study, when the time of complete sensory
block formation was assessed using the pin-prick test,
and the results were 16.38+3.84 min in Group 1 and
17.66£5.14 min in Group 2. When the time of com-
plete sensory block was assessed by loss of cold sen-
sation, the results were 10.38+3.96 min in Group 1
and 11.3544.30 min in Group 2.

Mizrak et al. found in the study they applied 25
ml of 0.5% levobupivacaine for interscalene brachial
plexus block, that the motor block start time was 18.8
+ 3 min in the USG group and 26.1+9 min in the PNS
group. They used the Modified Bromage Scale for
evaluation.” We preferred the Modified Bromage
Scale for motor block evaluation in our study, as well.
The motor block start time was 14.2443.76 min in
Group 1 and 16.17+4.35 min in Group 2.

Eker et al. applied interscalene block using 40
mL of 0.25% bupivacaine or 0.25% levobupivacaine
and found that the first analgesic requirement time
was 9.22+7.42 hours in the levobupivacaine group
and 9.3445.28 hours in the bupivacaine group.'” In
our study, the solution was prepared by adding 0.9%
NaCl to 1 mg/kg 0.5% bupivacaint+4 mg/kg 2% prilo-
cain to be 30 ml in total, and the block was applied
with the single injection technique. The first analgesic
requirement times were 598.3+85.4 min for Group 1
and 417.6+64.1 min for Group 2. The lack of long-
term analgesic need in our study may be due to the
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preference of bupivacaine, a long-acting local anes-
thetic agent, and the high volume of drug being used.

In this study, block success was evaluated as
100% in Group 1 and 92.5% in Group 2. Because of
additional intravenous anesthetic requiements of 6
patients in Group 2, in terms of block success rates,
similarly to the literature, our study also concluded
that the use of USG increased the success rate.

I CONCLUSION

Interest in the use of USG in regional blocks is in-
creasing rapidly. The reason for this is that the suc-
cess rate is higher and the complication rate is lower
in ultrasound-guided blocks. USG of the brachial
plexus is easy to visualize between the anterior and
middle scalene muscles. Another advantage of using
USG is the ability to monitor the distribution of the
injected local anesthetic. This advantage enables us to
benefit from local anesthetic more effectively and to
encounter fewer complications. Another conclusion
can be about PI parameters which significantly in-
crease with block success in time within the groups.
So, PI can be used due to its being easily applicable
and non-invasive technique for predicting the block
success.

Acknowledgement

We thank all member of Sivas Cumhuriyet University Faculty of

Medicine, Department of Anesthesiology and Reanimation.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or members
of the potential conflicts of interest, counseling, expertise, working

conditions, share holding and similar situations in any firm.

Authorship Contributions

Idea/Concept: Caner Erman Kart, Ahmet Cemil Isbir. Onur
Avci; Design: Kenan Kaygusuz, Iclal Ozdemir Kol, Sinan Giir-
soy; Control/Supervision: Caner Erman Kart, Ahmet Cemil

Isbir, Onur Avci; Data Collection and/or Processing: Caner



Caner Erman KART et al. Turkiye Klinikleri J Cardiovasc Sci. 2020;32(1):37-44

Erman Kart, Ahmet Cemil Isbir, Onur Avci; Analysis and/or In- Caner Erman Kart, Ahmet Cemil Isbir, Onur Avei; Critical Re-

terpretation: Kenan Kaygusuz, Iclal Ozdemir Kol, Literature view: Kenan Kaygusuz, Iclal Ozdemir Kol; References and

Review: Kenan Kaygusuz, Sinan Giirsoy, Writing the Article: Fundings: Iclal Ozdemir Kol, Sinan Giirsoy.

I REFERENCES

Mariano ER, Loland VJ, Sandhu NS, Bishop D, Reske AW. Anterior suprascapular nerve ~ 11. Ginosar Y, Weiniger CF, Meroz Y, Kurz V,
ML, Lee DK, Schwartz AK, et al. Comparative block versus interscalene brachial plexus Bdolah-Abram T, Babchenko A, et al. Pulse
efficacy of ultrasoundguided and stimulating block for shoulder surgery in the outpatient oximeter perfusion index as an early indicator
popliteal-sciatic perineural catheters for post- setting: a randomized controlled patient-and of sympathectomy after epidural anesthesia.
operative analgesia. Can J Anaesth. assessor-blinded trial. Reg Anesth Pain Med. Acta Anaesthesiol Scand. 2009;53(8):1018-
2010;57(10):919-26. [Crossref] [PubMed] 2017;42(8):310-8. [Crossref] [PubMed] 26. [Crossref] [PubMed]

(PMC] 7. Kumara AB, Gogia AR, Bajaj JK, Agarwal N.  12. XuZ, Zhang J, Shen H, Zheng J. Assessment
Wedel DJ, Horlocker TT. Nerve blocks. In: Clinical evaluation of post-operative analgesia of pulse oximeter perfusion index in pediatric
Miller RD, ed. Miller's Anesthesia. 7 ed. comparing suprascapular nerve block and in- caudal block under basal ketamine anesthe-
Philadelphia: Churchill Livingstone Elsevier; terscalene brachial plexus block in patients sia.  ScientificWorldJournal. ~ 2013;2013:
2010. p.1639-74. [Crossref] undergoing shoulder arthroscopic surgery. J 183493. [Crossref] [PubMed] [PMC]
Gzyalgin SN, Erdine S. [Somatic blocks of the 2}1&?3;&2 dT]r[i“,\Tg] 2016:7(1):34-9. [Cross- 13,  Galvin EM, Nieho S, Verbrugge SJ, Maissan
upper extremity]. In: Ozyalgin S, editor. Rejy- _ I Jahn A Klein J, et al. I.:’erllpheral flow mdex
onel Anestezi. 1¢ ed. istanbul; Nobel Tip 8. Tran QH, Clemente A, Doan J, Flplayson RJ. is a reliable and early indicator of regional
Kitabevleri; 2005. p.83-93, Brachial plexus blopks: a review of ap- block success. Anesth Analg. 2006;103(1):

proaches and techniques. Can J Anaesth. 239-43. [Crossref] [PubMed]

EuBA,fGlurkan \; G(:frmys SKd Solade, TOK: ' 2007;54(8):662-74. [Crossref] [PubMe] 14. Girkan Y, Acar S, Solak M, Toker K. Com-
eff o Csteot: E?:zhoiarzl el:(sljc;nbllr; Ci).( }JOCI‘ier:el‘\:/: c:n?t 9. Mizrak A, Saruhan R, Sahin L, Sarigigek V, parison of nerve stimulation vs. ultrasound-
Comput.  2013:27(3):325-8.  [Crossref] Bayrak ZB, Ganidagli S, et al. The compari- guided lateral sagittal infraclavicular block.
[PubMed] ’ son of the effectiveness of the ultrasound and Acta Anaesthesiol Scand. 2008;52(6):851-5.
) peripheral nevre stimulating techniques dur- [Crossref] [PubMed]

brte S St a s o G 1015 a1, T A o o ot O
pheral pef erivec trom e p 2013;19(2):76-80. [Crossref] Akpinar S, Arslan G. [The clinical properties
oximetry signal as a noninvasive indicator of 10. Hadzic A. Textbook of Regional Anesthesia of 0.25% bupivacaine and levobupivacaine

perfusion. Crit Care Med. 2002;30(6):1210-3.
[Crossref] [PubMed]

Wiegel M, Moriggl B, Schwarzkopf P, Petroff

and Acute Pain Management. 1%t ed. New
York: McGraw-Hill, Medical Pub Division;
2007. p.373-453.

44

during interscalene brachial plexus blocs].
Tiirk Anest Rean Der Dergisi. 2012;40(1):20-
6. [Crossref]


https://doi.org/10.1007/s12630-010-9364-7
https://www.ncbi.nlm.nih.gov/pubmed/20700680
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2937147
https://doi.org/10.1016/B978-0-443-06959-8.00052-2
https://doi.org/10.1007/s10877-013-9439-4
https://www.ncbi.nlm.nih.gov/pubmed/23397432
https://doi.org/10.1097/00003246-200206000-00006
https://www.ncbi.nlm.nih.gov/pubmed/12072670
https://doi.org/10.1097/AAP.0000000000000573
https://www.ncbi.nlm.nih.gov/pubmed/28257388
https://doi.org/10.1016/j.jcot.2015.09.003
https://doi.org/10.1016/j.jcot.2015.09.003
https://www.ncbi.nlm.nih.gov/pubmed/26908974
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4735572
https://doi.org/10.1007/BF03022962
https://www.ncbi.nlm.nih.gov/pubmed/17666721
https://doi.org/10.5455/GMJ-30-2012-122
https://doi.org/10.1111/j.1399-6576.2009.01968.x
https://www.ncbi.nlm.nih.gov/pubmed/19397502
https://doi.org/10.1155/2013/183493
https://www.ncbi.nlm.nih.gov/pubmed/24174910
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793507
https://doi.org/10.1213/01.ane.0000220947.02689.9f
https://www.ncbi.nlm.nih.gov/pubmed/16790660
https://doi.org/10.1111/j.1399-6576.2008.01655.x
https://www.ncbi.nlm.nih.gov/pubmed/18477077
https://doi.org/10.5222/JTAICS.2012.020

