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ABSTRACT

Aim: Supraclavicular blockade under ultrasonic-guidance has recently increased its popularity and is an alternative to
anesthesia and analgesia in arthroscopic surgery of the shoulder.

The aim of this study is to evaluate the effectiveness of the perfusion index (PI) which indicates the increase in peripheral
perfusion of the upper extremity in determining the success of single dose supraclavicular nerve block under general
anesthesia.

Material and Methods: The Pl was measured non-invasively with pulse-oximetry probe (Masimo Corp, Irvine, CA, USA) from
the fingers at the same and opposite sides of blockade at the beginning, 5th, 10th, 20th, 30th minutes, postoperatively and
in post anesthesia care unit (PACU). The pain scores were recorded in the PACU, post-operatively and at the 1st, 12th, and
24th hours. Preoperative and postoperative arterial pressures and pulse rates were monitored and recorded at the
beginning, 5th, 10th, 20th, 30th minutes, postoperatively and in PACU.

Results: Mean Pl change rate measured at the beginning was significantly higher than those measured in all other times
and when compared to the initial PI change rate, the rates of change were found to increase significantly in the 5th, 10th
and 20th minutes (p<0.001). Mean arterial pressure and mean heart rate values measured at the beginning were significantly
higher than those measured at all times (p<0.001). No intraoperative injection of fentanyl or infusion of remifentanyl were
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performed. The patients had no additional requirement of narcotics during the 24-hours follow-up period postoperatively,
except for routine analgesics.

Conclusions: We think that peripheral blocks; especially in multimodal anesthetic applications, have intraoperative
analgesic activity in addition to postoperative efficacy. They may also contribute to hemodynamic stabilization without
narcotic requirement. The success of the blockade can reliably be evaluated by the Pl measurement.

Keywords: supraclavicular block, perfusion index

0z
Amag: Ultrason kilavuzlugu altindaki supraklavikiler blokaj son zamanlarda popdilerligini arttirmistir ve omuz artroskopik
cerrahisinde anestezi ve analjeziye alternatif olmaktadir.

Bu calismanin amaci, genel anestezi altinda tek doz supraklavikiler sinir blogunun basarisini belirlemede (st ekstremitenin
periferal perflizyonundaki artisi belirten Perfiizyon indeks (Pl) degerinin etkinligini degerlendirmektir.

Gereg ve Yontemler: Pl dederi blokaj 6ncesi baslangicta, blokajdan sonraki 5., 10., 20., 30. dakikalarda ve anestezi sonrasi
bakim Gnitesinde (PACU) blokajin ayni ekstremite tarafindan ve diger tarafindaki parmaklarindan nabiz-oksimetri probu
(Masimo Corp, Irvine, CA, ABD) ile non invazif sekilde dlctilmistiir. Agn skorlari ameliyat sonrasi ve 1., 12. ve 24. saatlerde
PACU'da kaydedildi. Ameliyat dncesi ve ameliyat sonrasi arter basinglari ve nabizlar, ameliyat 6ncesi, ameliyat sonrasi ve
PACU'da 5., 10,, 20., 30. dakikalarda izlendi ve kaydedildi.

Bulgular: Baslangicta olciilen ortalama Pl degisim orani, diger tim zamanlarda ol¢tilenlerden anlamli derecede yiiksekti ve
ilk Pl degisim orani ile karsilastirildiginda, degisim oranlarinin 5., 10. ve 20. dakikalarda anlaml sekilde arttigi bulundu
(p<0,001). Baslangicta oOlciilen ortalama arter basinci, ortalama kalp atis hizi degeri diger zamanlarda olctilenlerden anlamli
derecede yuksekti (p<0,001). Hicbir intraoperatif fentanil enjeksiyonu veya remifentanil infuzyonu gerceklestiriimedi.
Hastalarin postoperatif 24 saatlik takiplerinde rutin analjezikler disinda ek narkotik gereksinimi yoktu.

Sonug: Periferik bloklar 6zellikle multimodal anestezik uygulamalarda postoperatif etkinligin yani sira intraoperatif analjezik
aktiviteye sahiptir, narkotik gereksinimi olmadan hemodinamik stabilizasyona katkida bulunabilirler ve PI 6l¢limi blokajin
basarisinin degerlendirilmesinde glvenilir bir yéntem olabilir.

Anahtar kelimeler: supraklavikiiler blok, perflizyon indeksi

INTRODUCTION Supraclavicular blockade (SCB) under ultrasonic-guidance
has recently increased its popularity [7] and is an alternative

Today, the use of arthroscopic techniques in surgery of the ] ) i )
to anesthesia and analgesia in ASS [8]. SCB is performed in a

shoulder has increased [1]. In the postoperative period, a
large number of patients have severe pain after arthroscopic
surgery of the shoulder (ASS) and require large amounts of

more distal region that carries lesser anatomical risk for
neurological damage and has lesser rates of hemi-
opioids that may affect perioperative results [2,3]. diaphragmatic  paresis [9,10], Hoarseness or Homer's

syndrome [11,12].
Ultrasound-guided peripheral nerve blocks are commonly
used for anesthesia and analgesia in surgery of upper
extremity [4]. The blocks are performed as single injection or
continuous nerve block in procedures for upper extremity

(such as flap shifting, reimplantation procedures) in which

After a successful peripheral nerve blockade, sympathetic,
sensorial and motor blocks occur, respectively. The depth of
sympathetic block after brachial plexus blockade can be
evaluated by detection of pain and physiological changes
h ilation, ch in bl flow, capillary filli
perfusion is desired to be increased, especially in the s‘uc as Yasodlatlon changes "jbo?d ow, capifiary fifing
. . time, skin temperature and pin prick test [13-15]. These
postoperative period [5,6]. . ]
methods to evaluate sympathetic blockade can be used in

awake and compliant patients. However, they are time-

62 ORTADOGU TIP DERG 2020; 12(1): 61-68



Ortadogu Tip Dergisi / Ortadogu Medical Journal

Table 1. Demographic structure and other measurement values of
patients

Age 42.52+14.33
VKI 23.67+1.91
Hb 12.26+1.68
Operation Time 100.90+31.14
Surgical Start Time 22.00+3.64
Female n=17, 34%
Sex
Male n=33, 66%
1 n=32, 64%
ASA
2 n=18, 36%
0 n=9, 18%
1 n=22, 44%
PostopVAS
2 n=28, 56%
consuming, subjective, variable depending on the

environmental conditions and require complex equipment.

The perfusion index (PI) is a numerical value indicating the
ratio between pulsatile and non-pulsatile blood flow which
is automatically measured from the finger via a pulse
oximeter and it is a non-invasive monitoring method
showing increased peripheral perfusion [16,17]. In case of
vasodilatation, a relative increase in pulsatile flow leads to
an increase in Pl. Pl is a non-invasive monitoring method
that gives information about perfusion by using pulse
oximetry waves [18]. It has been reported that non-invasive
measurement of perfusion index is effective to determine
the success of brachial plexus blocks [19,20].

The aim of this study is to evaluate the effectiveness of the
Pl which indicates the increase in peripheral perfusion of the
upper extremity in determining the success of single dose
supraclavicular nerve block under general anesthesia.

MATERIAL AND METHOD

After the approval of the local Ethical Committee,

Patient Selection

Female or male 50 patients aged between 18 and 60 years
old and with ASA 1-2 risks who were planned to undergo
ASS in the operating room of orthopedics in Gulhane
Training and Research Hospital were included in this
retrospective study.

Exclusion Criteria

Inadequate peripheral nerve blockade, performing another
anesthetic method, signs of infection in the site of blockade
and presence of bleeding diathesis, peripheral vascular
disease, diabetes mellitus or peripheral neuropathy.

ORTADOGU MEDICAL JOURNAL 2020; 12(1): 61-68

The Procedure

Standard monitoring was carried out for the patients in the
operating room. An intracath was inserted over the hand at
the non-surgical side and physiologic saline infusion was
started with a rate of 100 ml/hr. After 3 minutes of
preoxygenation, general anesthesia was performed. The
patients were administered 3 mg/kg of propofol, 0.5-1
mg/kg of fentanyl and 0.6 mg/kg of esmeron intravenously
and then were maintained with sevoflurane after intubation
with the MAC 1-1.5. In volume-controlled mode, patients
were respirated 12 times/min at a volume of 0.5-0.8 ml/min
to have a CO, value of 30-35. Following general anesthesia,
local anesthetic (15 ml 5% Bupivacaine + 5 ml 2% Lidocaine)
was injected for nerve blockade at the operational side with
a 22-gauge stimulated needle (Unipex Nanoline TM pajunk,
Geisingen, Germany) by using an 8-14 mHz linear ultrasonic
probe (EDGE® ultrasound machine, Sonosite inc. Bothell,
Washington, USA).

The identified in the
supraclavicular fossa. Brachial plexus was observed over and

supraclavicular artery was
on the lateral of the artery. A total of 20 ml was injected
around the plexus under control by applying negative
pressure after each 5 ml injection. Five minutes after the
injection, it was confirmed by ultrasound that the local
anesthetic material completely surrounded the plexus. In
patients whose intraoperative spontaneous respiration
came back, 10 mg esmeron, injection was planned, if
needed. In case the heart rate (HR) or mean arterial pressure
(MAP) increased more than 20% of the baseline values, 1
pg/kg of fentanyl was planned to be administered
intravenously.

Post-procedural Care

The perfusion index was measured non-invasively with
pulse-oximetry probe (LNCS adult adhesive sensor
connected to Masimo SET_ Radical- 7TM Pulse CO-Oximeter;
Masimo Corp, Irvine, CA, USA) from the fingers at the same
and opposite sides of blockade at the beginning, 5", 10,
20, 30" minutes, postoperatively and in post anesthesia
care unit (PACU).

Pre- and post-operative arterial pressures and pulse rates
were monitored and recorded at the beginning, 5th, 10th,
20th, 30th minutes, postoperatively and in PACU.

The pain scores were recorded in the PACU, post-operatively
and at the 1st, 12th, and 24th hours. Postoperative pain was
assessed by using a 10 points visual analog scale (VAS)
ranging from 0 point (no pain) to 10 points (the worst pain
that can be felt). In the first 24 hours postoperatively, an anti-
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Table 2. Pl index values change according to the time

(n=50) Mean =SS Test Statistic The source of the difference *****
Beginner (1) 0.002+0.113
5. minute (2) 0.648+0.398 V=0.984* 1:21-31-4 151617
10. minute (3) 2.482+1.767 e AT
- F=464.360** 2-3,2-4,2-5,2-6,2-7

20. minute (4) 4.886+1.940
30 minute 6) 485621940 P<0.001*** 3-4,3-5,3-6,3-7

-minute it 12=0.984%%x P<0.001

Postop (6) 5.128+1.650

PACU (7) 5.252+1.389

Mauchly’sSphericity Test Statistic W=0.001, x2 =314.746, P<0.001, df=20
The assumption of Sphericity was not met.

* Pillai’s Trace test statistics value

** F test statistics value.

*** The mean difference is significant at the 0,05 level. (P<0.05)
**** Partial Eta-Square value.

****¥* Bonferroni adjustment was used as post-hoc test.

inflammatory drug and 1000 mg paracetamol three times a
day was given, if required. Requirement for additional
narcotics were recorded. Tramadol 1 mg/kg was planned to
be administered intravenously if the pain score was more
than 3 points.

The difference in Pl values obtained from successful blocks
was compared with the Pl values of the opposite extremity.

Statistical Analyses

Data were analyzed with IBM SPSS Statistics version 21 (IBM
SPSS Inc, Chicago, IL) package program. Mean and standard
deviation were used for continuous variables while
frequency and percentage were used for categorical
variables. Kolmogorov-Smirnov test was used to determine
the consistency of continuous variables with the normal
distribution. Pl change rates and the changes in heart rate
and mean blood pressure which were measured in seven
different times (at the beginning, 5th, 10th, 20th and 30th
minutes, postoperative period and in the PACU) were
evaluated by Repeated Measure ANOVA. The homogeneity
of variance and the assumption of sphericity was assessed
by with the Levene’s test and Mauchly’s Sphericity Test
Statistic, respectively. MANOVA was used because the
hypothesis of sphericity was not met. The analysis was
evaluated by Pillai's Trace test. Bonferroni adjustment was
used as multiple comparison test. Clinical significance was
determined by partial-eta-square (n2) for ANOVA and
according to the threshold values recommended by Cohen
(1988), 0.0099 small, 0.0588 medium, and 0.1888 large
A P value<0.05 was statistically

effect. considered

significant.
RESULTS

Our study included 50 patients. Of the participants. 24 were
female and 26 were male. Mean age, mean body mass index
(BMI) mean hemoglobin (Hb) value, operative time, starting
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Pl index values change according to the time

BEGINNER

5.MINUTE  10.MINUTE  20.MINUTE  30.MiNUTE POSTOP PACU

== Seri 1 siitunl

Figure 1. Pl index values change according to the time

time of surgery after blockade and postoperative VAS values
t Thirty-two patients were in ASA-1 risk group and
postoperative VAS score was 1 and 2 points in 22 and 28
patients, respectively.

Mean Pl change rate measured at the beginning was
significantly higher than those measured in all other times
and when compared to the initial Pl change rate, the rates of
change were found to increase significantly in the 5th, 10th
and 20th minutes (p<0.001). At the other times (30 minutes,
postoperative and PACU), Pl maintained its high value when
compared to the initial value; however no significant
increase was observed (Table 2, Figure 1). Clinical
significance indicates a high level of efficacy according to
the limit values proposed by Cohen (n2=0.984>0.1397).

The mean of mean arterial pressures (MAP) was found to
change significantly in time (P<0,001). Mean MAP value
measured at the beginning was significantly higher than
those measured at all times (p<0.001), (Table 3). Clinical
significance indicates a high effect level according to
Cohen’s recommended limit values (n2 = 0.656> 0.1377).
Clinical significance indicates a high level of efficacy
according to the limit values proposed by Cohen (n2=0,656
> 0,1379), (Table 3).

ORTADOGU TIP DERG 2020; 12(1): 61-68
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Table 3. Effects of Time on Mean Arterial Presure

L. The source of the difference
(n=50) Mean =SS Test Statistic
XXKX¥
Beginning (1) 79.54+9.71
5. minute (2) 70.98+8.65 V0.656*
10. minute (3) 70.66+8.17 e 1-2,1-3,1-4,1-5,1-6,1-7
- F=13.999%*
20. minute (4) 69.32+6.68 P<0.001
30. minute (5) 67.16+5.87 P<o.001™
. minute 1645, N2=0.656%*+*
Postop (6) 69.72+8.34
PACU (7) 69.74£8.29
Mauchly’sSphericity Test Statistic W=0.206, x2 =73.910, P<0.001, df=20
The assumption of Sphericity was not met.

* Pillai’s Trace test statistics value

** F test statistics value.

*** The mean difference is significant at the 0,05 level. (P<0.05)
**%¥ Partial Eta-Square value.

***** Bonferroni adjustment was used as post-hoc test.

Table 4. Effects of Time on Heart Rate

(n=50) Mean =SS Test Statistic The source of the difference *****
Beginning (1) 88.30+13.85
5. minute (2) 82.62+9.71 V=0.468* 1:21-31-4 151617
10. minute (3) 81.16+9.27 —~ AT
- F=6.439%* 2-4,2-5,2-7
20. minute (4) 76.48+8.77
- P<0.001*** 3-4,3-5
30. minute (5) 76.02+7.40 1220468+
Postop (6) 76.60+10.06
PACU (7) 75.52+9.35
Mauchly’sSphericity Test Statistic W=0.032, x2 =161.298, P<0.001, df=20
The assumption of Sphericity was not met.

* Pillai’s Trace test statistics value

** F test statistics value.

*** The mean difference is significant at the 0,05 level. (P<0.05)
**¥* Partial Eta-Square value.

****¥* Bonferroni adjustment was used as post-hoc test.

The mean heart rate (HR) was found to change significantly
in time (P<0.001). Mean HR values measured at the
beginning were significantly higher than those measured at
of all times (P<0.001). Mean HR value measured at the 5th
minute was significantly higher than those measured at the
20th, 30th minutes and in the PACU (P<0.001). We also
found that mean HR values at the 20th and 30th minutes
were significantly lower than those measured at the 10th
minute (P<0.001), (Table 4). Clinical significance indicates a
high level of efficacy according to the limit values proposed
by Cohen for the partial eta-square (n2= 0.468>0.1379).

No intraoperative injection of fentanyl or infusion of
remifentanyl were performed after initial administration of
narcotics. The patients had no additional requirement of
during the 24-hours
postoperatively, except for routine analgesics.

narcotics follow-up  period

DISCUSSION

In ASS, patients’ desire for general anesthesia is common.
SCB is effective in reducing intra-operative narcotics
requirement and can be used as an advantageous method

ORTADOGU MEDICAL JOURNAL 2020; 12(1): 61-68

with its pain relieving property in patients who underwent
surgery of the shoulder with general anesthesia in which
patients’ compliance and comfort is difficult to achieve. The
success of the blockade applied to the patients under
general anesthesia can be determined by the change rate of
Pl index.

In our study, general anesthesia was performed in patients
undergoing arthroscopic surgery of the shoulder in the
orthopedics clinic considering that blockade of brachial
plexus + sedation would not be sufficient in terms of patient
compliance and comfort. After sleeping, USG-guided
supraclavicular blockade was performed by using 20 ml of
local anesthetic. Success of the blockade was monitored by
Pl index, HR and MAP. Pl index values of the blocked
extremity were compared to the opposite extremity. PI
index values of the patients significantly increased after the
blockade from the 5™ minute until the 20" minute when
compared to the initial values. was statistically application. It
remained stable at the 30th minute and at the following
measurements; no significant increase was observed.
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Laryngoscopy and endotracheal intubation lead to
catecholamine release via the sympathoadrenergic system.
Increase in catecholamine levels may cause elevations in
heart rate and blood pressure [21,23]. HR was significantly
higher at the 5™ and 10™ minutes when compared to the
initial values while it was measured to be significantly lower
than the baseline values at the other times. This period was
consistent with the time to full blockade and time to the
initiation of surgery. The mild tachycardia at the first 5" and
10 minutes was attributed to the intubation response and

preoperative dehydration due to fasting.

MAP values were measured to be lower than baseline levels
at all times. There was no increase in hemodynamic
parameters with painful stimulation during the surgery. The
mean time to surgical onset was 22 minutes.

In our patients,

hemodynamic responses and Pl changes at the beginning of

we monitorized the post-blockade

and during the surgical procedure. The efficacy of motorand
sensory blockade was controlled by various methods in the
Pl studies performed for peripheral blocks in awake patients.
Our study was performed under general anesthesia.
According to the Pl index values, the block can be accepted
“adequate” after the 20th minute (starting from the 5th min).

After the first 20 minutes, hemodynamic parameters of the
patients were stabilized and there was no increase in blood
pressure and pulse rate during surgical stimulus.

Systemic hemodynamic parameters are not affected in the
blockade of peripheral nerves of upper extremity [3,24-26].
Therefore, they are important in balanced anesthetic
procedures. In our patients, no additional narcotics or
remifentanil infusion were administered intraoperatively
except for fentanyl for the induction. The fact that we did not
administer remifentanyl infusion would have helped to
compensate for bradycardia and hypotension in terms of
hemodynamic stability.

Postoperative all patients had VAS scores of 1 and 2 points.
No patients required narcotics except routine paracetamol
+ NSAIDs.

Previously, supraclavicular blockade was not preferred for
surgery of the shoulder because of the proximity of the
brachial plexus to pleura and especially the complication of
pneumothorax [27,28]. before the use of USG. In a previous
large-scale study, the rate of pneumothorax was reported as
0% after ultrasound-guided supraclavicular block for
surgery of the upper extremity in 510 patients [7]. USG
minimizes the risk of pneumothorax due to the possibility of
visualizing the pleura during supraclavicular blockade [11].

66

A potential advantage of the supraclavicular approach is the

easier visualization of the brachial plexus in the
supraclavicular fossa [11]. In the present study, we observed
no clinical findings of pneumothorax in our patients. In order
to avoid unnecessary exposure of radiation, chest
radiograms were not routinely performed to exclude
pneumothorax. Guidance of USG provides safer conditions

and decreases the concern of pneumothorax [28].

Recent studies have investigated the efficacy of SCB on
surgery of the shoulder [29-31]. SCB has been shown to be
an effective alternative to postoperative analgesia in surgery
for shoulder instability [11,29]. There has been some
concern regarding the analgesic efficacy of SCB would be
inadequate in blocking the suprascapulary nerve (primary
nerve of the joint of the shoulder) which stems from upper
truncus of the brachial plexus (C4-5-6 nerve roots). A
cadaveric study [32]. showed that the dye which was
administered under US guidance into the supraclavicular
region via anterior approach spread towards the brachial
plexus. However, anatomical studies using US and
computed tomography revealed that local anesthetics
injected for supraclavicular blockade spread between the

anterior and medial scalene muscles [33].

In a successful brachial plexus blockade, vasodilation occurs
in the extremity [34]. There is a relative increase in pulsatile
flow due to vasodilation. Massimo calculates the Pl value by
rating the pulstatile and non-pulstatile pulses. In various
studies evaluating Pl as an indicator of peripheral perfusion,
it has been reported that basal measurements of the Pl may
show high variability [14,35].

Kus et al. compared the Pl values of an infraclavicular plexus
blockade with a non-blocked arm in patients undergoing
orthopedic surgery, and reported that Pl was an effective
method in determining the success of a blockade within the
first 10 minutes [18]. Pl index was reported to change
significantly at the fifth minute after a supraclavicular
blockade. A. Abdelnasser et al. reported that Pl may be
useful in determining the success of a supraclavicular
blockade in patients undergoing orthopedic surgery [36].
Yamazaki et al. [37]. reported that Pl was effective in
demonstrating the sympathetic blockade efficacy of the
sympathetic ganglion blockade.

Sebastiani A. et al. have reported that Pl index values
changed significantly and increased gradually from the 5%
min to the 15" min after successful interscalene blockade. PI
can be accepted as an objective measure in evaluation of the
blockade.

ORTADOGU TIP DERG 2020; 12(1): 61-68
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In previous studies, the rate of increase in perfusion index
was found to be effective in evaluating block success in
awake patient; however no any article concerning the
availability of Pl index in determining the success of the
blockade in patients under general anesthesia has been
published yet.

Conclusion

According to the results of our study we think that
peripheral blocks; Especially in multimodal anesthetic
applications, have intraoperative analgesic activity in
addition to postoperative efficacy, they may contribute to
hemodynamic stabilization without narcotic requirement
and Pl measurement can be a reliable method in evaluating
the success of the blockade.
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