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Ultrasound-Guided Intermediate Cervical Plexus Block for
Postoperative Analgesia in Patients Undergoing Carotid
Endarterectomy Under General Anesthesia: A Case-Control Study

Genel Anestezi Altinda Karotis Endarterektomi Uygulanan Hastalarda
Postoperatif Analjezi icin Ultrason Esliginde intermediate Servikal Pleksus
Blogu: Vaka Kontrol Calismasi
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Abstract

Aim: The aim of this study is to compare intravenous analgesia
(IVA) and intermediate cervical plexus block (ICPB) in terms of
acute pain scores and opioid consumption in patients undergoing
carotid endarterectomy (CEA) under general anesthesia.

Materials and Method: Following the induction of anesthesia,
dexketoprofen trometamol 50 mg was administered before
the surgical incision, and paracetamol 1 g was given at the end
of the surgery and continued at 6 hour intervals for group IVA.
Whereas, ultrasound-guided intermediate cervical plexus block
was performed in ICPB group. VAS scores, morphine consumption,
length of stay, and patient satisfaction status were compared.

Results: A total of 109 patients (57 in the IVA group and 52 in the
ICPB group) between January 2015 and June 2021 were enrolled.
The mean VAS score after extubation was significantly lower in
the ICPB group (4.1£1.4 vs 1.2+0.8, p=0.005). Total morphine
consumption was found to be significantly lower in the ICPB
group (13.1+4.4 mg vs 3.9+2.4 mg, p<0.001). The hospital stay was
3.1+1.3 days in the IVA group, while it was 2.2+0.9 days in the ICPB
group (p=0.0014). The patients in the ICPB group were found to be
significantly more satisfied (3.4+1.4 vs 1.2+0.8, p<0.001).

Conclusion: Intermediate cervical plexus block provides lower
acute pain scores and lower opioid consumption compared to
intravenous analgesia in patients undergoing CEA under general
anesthesia. In addition, this combined technique shortens the ICU
and hospital length of stay and improves patient satisfaction.

Keywords: Carotid endarterectomy, intermediate cervical plexus
block, analgesia

Oz

Amac: Bu calismanin amaci, genel anestezi altinda karotis
endarterektomi (KEA) uygulanan hastalarda intravendz analjezi (IVA)
ve intermediate servikal pleksus blogunu (ICPB) akut agri skorlari ve
opioid tUketimi agisindan karsilastirmaktir.

Gere¢ ve Yontem: Anestezi indiksiyonunu takiben, Grup [VA'ya
cerrahi kesi oncesi deksketoprofen trometamol 50 mg, operasyon
bitiminde 1 gr parasetamol verildi ve 6 saat arayla devam edildi. ICPB
grubuna ise ultrason esliginde ara servikal pleksus blogu yapildi. VAS
skorlari, morfin tiketimi, hastanede kalis stresi ve hasta memnuniyeti
karsilastirildi.

Bulgular: Ocak 2015 ile Haziran 2021 arasinda toplam 109 hasta (IVA
grubunda 57 ve ICPB grubunda 52) dahil edildi. EkstUbasyon sonrasi
ortalama VAS skoru ICPB grubunda anlamli olarak daha dusukta
(41+£14'% karsi 1,2+0,8, p=0,005). Toplam morfin tiketimi ICPB
grubunda (13,1+£4,4 mg vs 3,9+2,4 mg, p<0,001) anlamli olarak daha
dUsuk bulundu. Hastanede kalis stresi IVA grubunda 3,1+1,3 gtn iken,
ICPB grubunda 2,2+0,9 giindii (p=0,0014). ICPB grubundaki hastalarin
anlamli olarak daha fazla memnun olduklari bulundu (3,4+1,4'e karsi
1,2£0,8, p<0,001).

Sonug: intermediate servikal pleksus blogu, genel anestezi altinda
KEA uygulanan hastalarda, intravendz analjeziye kiyasla daha dustk
akut agn skorlar ve daha dustk opioid tuketimi saglar. Ayrica bu
kombine teknik, yogun bakim ve hastanede kalis stresini kisaltir ve
hasta memnuniyetini artirir.

Anahtar Kelimeler: Karotis endarterektomi, intermediate servikal
pleksus blogu, analjezi
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INTRODUCTION

Carotid endarterectomy (CEA), which was first described by
Eastcott et al. in 1954, continues to be performed frequently.
0 Although carotid artery stenting is an alternative, there
are studies indicating that the rate of periprocedural
stroke is higher? Therefore, it has not completely
replaced endarterectomy. According to current guidelines,
symptomatic internal carotid artery stenosis greater than 50%
and asymptomatic internal carotid artery stenosis greater
than 60% are stated as indications for CEA."

The anesthesia techniques used for CEA are still controversial.
Although general anesthesia and cervical plexus blocks are the
most commonly used methods, their superiority to each other
has not been proven yet. While cervical plexus blocks provide
effective neurological follow-up during surgery, general
anesthesia provides airway safety and ventilation control.[4] In
addition, general anesthesia may be somewhat advantageous
in terms of patient satisfaction.® On the other hand, cervical
plexus blocks may provide effective postoperative analgesia
and stable hemodynamics. However, in almost all of these
comparisons, analgesia was provided with oral and/or
intravenous medications in the general anesthesia groups.

In this context, the aim of this study is to compare intravenous
analgesia and intermediate cervical plexus block (ICPB) in
terms of acute pain scores and opioid consumption in patients
undergoing CEA under general anesthesia. The secondary
objective is to compare length of stay and patient satisfaction.

MATERIAL AND METHOD

Ethics Committee was obtained from Ankara University,
Faculty of Medicine, Clinical Research Ethics Committee
(Date: 09.09.2021, Decision No: 2021/317). All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

The records of patients who underwent CEA under general
anesthesia between January 2015 and June 2021 were
evaluated. Patients who could not use patient-controlled
analgesia and could not cooperate for pain assessment were
excluded. In addition, patients whose all data could not be
accessed due to deficiencies in the registration system were
excluded from the study.

The patients were taken to the operating room without any
premedication. In addition to routine anesthesia monitoring,
bispectral index (BIS) and bilateral cerebral near infrared
spectroscopy (NIRS) monitoring was performed. Anesthesia
induction was provided with lidocaine 1 mg/kg, propofol
3 mg/kg, remifentanil 1 pg/kg and rocuronium 0.6 mg/kg.
After tracheal intubation, anesthesia was maintained with
sevoflurane 1-2% and remifentanil 0.1 - 0.2 pg/kg/min to keep
the BIS between 50-60. Invasive radial artery monitoring was
performed in all patients for close hemodynamic follow-up.
Patients were placed in a supine position with the head facing
the opposite side of the surgery.

In intravenous non-opioid analgesia (IVA) group,
dexketoprofen trometamol (Metadem, IE Ulagay-Menarini,
Turkey) 50 mg was administered before the surgical incision,
except for patients with chronic renal failure. In addition,
Paracetamol (Partemol, Vem llac, Ankara, Turkey) 1 g was
given 30 minutes before the end of the surgery and continued
at 6 hour intervals. Whereas, ultrasound-guided intermediate
cervical plexus block was performed in ICPB group, according
to the technique described by Choquet et al.”? The ultrasound
probe was placed in the transverse plane at the level of
the fourth cervical vertebra using GE Vivid T8 portable US
machine (GE Healthcare, Fairfield, CT, USA) with a 3 to 8 MHz
linear probe. Then, a 22 gauge 50 mm needle (Stimuplex
A, B-Braun, Melsungen, Germany) was advanced in-plane
with a posterior approach, from the posterior border of the
sternocleidomastoid muscle to the posterior cervical space.
After hydrodissection to test the appropriate injection site,
10 mL of 0.025% bupivacaine was injected under ultrasound
control. 5 mL of the same local anesthetic solution was injected
in the same plane while the needle was withdrawn (Figure 1).
Finally, the last 5 mL was injected into the subcutaneous tissue
at the posterior border of the sternocleidomastoid muscle.

Figure 1. Transverse axis sonogram of the lateral side of the neck at the level
of the fourth cervical vertebra. The yellow area shows the local anesthetic
infiltrated area for ICPB. CA: carotid artery; 1JV: internal jugular vein; SCM:
sternocleidomastoid muscle.

After the surgery, the patients were extubated and transferred
to the cardiovascular surgery intensive care unit (ICU) for close
follow-up. Patient-controlled analgesia was set as a 1 mg bolus of
intravenous morphine and a five-minute lock out time without a
continuous rate. Visual Analogue Scale (VAS) from 0 to 10 (0=no
pain and 10=the worst pain imaginable), which was explained
to the patients before surgery, was used for self-assessment
of postoperative pain. Morphine requirement and VAS scores
were recorded every 15 minutes for the first four hours after
surgery. Then, 30-minute follow-ups were taken. Patients with
a VAS score below 4 and who were deemed appropriate by the
surgical team to go to ward were transferred. Patient satisfaction
status was measured on a 5-point scale before discharge (1, very
satisfied; 2, satisfied; 3, average; 4, poor; 5, very poor).
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Statistics

In the analyzes performed using IBM SPSS 20.0 software,
the distribution of the data was evaluated with the
Kolmogorov-Smirnov test. Normally distributed variables
were compared using Student's t-test, while non-normally
distributed variables were evaluated with Mann-Whitney
U-test. Intergroup categorical data were compared using
the Pearson chi-square test. Variables specified as mean +
SD, if indicated. P values of less than 0.05 were regarded as
statistically significant.

RESULTS

A total of 109 patients, 57 in the IVA group and 52 in the
ICPB group, were enrolled. There was no difference between
groups in terms of demographic data. Surgical sides were also
similar between the groups (p=0.17). The duration of surgery
was 136+31 minutes in the IVA group, while it was 144+34
minutes in the ICPB group (p=0.31) (Table 1).

Table 1. Demographic and surgical data

IVA (n: 57) IcPB(n:52) B

Age, y, mean+SD 67.1+7.3 65.8+8.5 0.52
Sex (M/F), n 33/24 31/21 0.36
fnoe%g‘;ss index, kg/m’, 23.6+3.2 24.142.9 047
ASA 11/ 11, n (%) 24 (42.1)/33 (57.9) 18(34.6)/34 (65.4) 0.41
Comorbidities, n (%)

Hypertension 46 (80.7) 43 (82.6) 0.51

Diabetes mellitus 15 (26.3) 12 (23) 0.32

Coronary artery disease 18 (31.5) 16 (30.7) 0.44

COPD 7(12.2) 6(11.5) 0.39

Chronic renal failure 5(8.7) 4 (7.6) 0.27
Side of surgery (L/R), n 30/27 28/24 0.37
Duration of surgery (min), 136431 144434 031

mean+SD

IVA: intravenous analgesia; ICPB: intermediate cervical plexus block; COPD: chronic obstructive
pulmonary disease.

The mean VAS score after extubation was significantly
lower in the ICPB group (4.1£1.4 vs 1.2+0.8, p=0.005). In
addition, VAS scores at the first, second and sixth hours were
significantly lower in the ICPB group than in the IVA group.
On the other hand, there was no difference between VAS
scores after 24 hours (1.4+0.4 vs 0.7%0.3, p=0.134). Moreover,
total morphine consumption was found to be significantly
lower in the ICPB group (13.1£4.4 mg vs 3.9+2.4 mg, p<0.001)
(Table 2).

While the length of stay in the ICU was 5.7+1.9 hours in the
IVA group, it was 2.4+1.1 hours in the ICPB group (p<0.001).
Similarly, the hospital stay was 3.1£1.3 days in the IVA group,
while it was 2.2+0.9 days in the ICPB group (p=0.0014).
Furthermore, considering the patient satisfaction score, the
patients in the ICPB group were found to be significantly more
satisfied (3.4+1.4 vs 1.2+0.8, p<0.001) (Table 3).

Table 2. Visual analog scale (VAS) scores [0-10], total morphine

consumption (mg)

IVA ICPB ]

(n:57) (n:52) value

VAS scores, mean+SD
After extubation 41+£14 1.2+0.8 0.005
1**hour 3.8+1.1 0.9+0.6 0.004
2" hour 37£1.6 1.0+0.6 0.004
6" hour 3.1£2.1 1.1£0.5 0.006
24 hour 14+04 0.7+0.3 0.134
Total morphine consumption (mg), mean+SD 13.1+4.4 3.9+2.4 <0.001

IVA: intravenous analgesia; ICPB: intermediate cervical plexus block; VAS: visual analog scale.

Table 3. Length of ICU and hospital stay, and patient satisfaction scores

IVA (n:57) ICPB(n:52) pvalue
Lpcljol St 57419 24511 <0001
Irf:grfiscg hospital stay (day), 3.1+1.3 2.2+0.9 0.014
rF:j\;zaennit—sslajtisfaction score (1-5), 34414 o < 0.001

IVA: intravenous analgesia; ICPB: intermediate cervical plexus block; ICU: intensive care unit.

DISCUSSION

ICPB resulted in lower acute pain scores and lower opioid
consumption compared to intravenous analgesia in patients
undergoing CEA under general anesthesia. In addition, ICPB
provided shorter intensive care and hospital stays and higher
patient satisfaction.

CEA continues to be practiced frequently, but there are
uncertainties regarding the superiority of anesthesia techniques
applied for this surgery.® Although regional techniques come
to the fore, general anesthesia is also frequently applied due
to the preferences of both the physicians and the patients.”’
After the GALA trial, which could not find a difference between
local anesthesia and general anesthesia, many studies have
been carried out on this subject." Cervical plexus blocks have
become popular and applied by anesthesiologists frequently.
Hasde et al. stated that there was no difference between
regional anesthesia and general anesthesia in terms of mortality
and cerebral complications in CEA. On the other hand, they
emphasized that regional anesthesia is more advantageous in
terms of hemodynamic stabilization, postoperative pulmonary
complications and length of hospital stay. In addition, Kim JW
et al. determined that since awake neurological monitoring can
be performed under regional anesthesia, it reduces the rate of
shunt usage, and also shortens operation time and the length
of hospital stay.'” However, the general anesthesia methods
used in all these studies are not standard and show differences.
These differences may be important in terms of hemodynamics
and postoperative outcomes. There are also deficiencies
in techniques used for effective pain control, which have a
serious impact on perioperative complications. Therefore,
in order to demonstrate an enhanced general anesthesia
technique, we aimed to reveal the difference of regional block
used in combination for analgesia in patients who underwent
standardized general anesthesia for CEA.
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A wide range of nerve blocks are used for the treatment
of acute pain in anesthesia practice. The effectiveness
of nerve blockades applied in combination in patients
undergoing general anesthesia has been demonstrated. It
is recommended to be applied because it both contributes
to a more balanced anesthesia and provides a serious
reduction in acute pain scores."” In recent years, especially
USG guided deep, intermediate or superficial cervical plexus
blocks has been widely used for CEA. Alilet et al. compared
the efficacy of superficial and intermediate cervical plexus
blocks for CEA, but could not find a significant difference
between these two techniques.'"™ Whereas, Kavakli et
al. stated that ultrasound-guided combined deep and
superficial cervical plexus block resulted in less additional
analgesic use and lower pain scores compared to the ICPB.
031 Samanta et al. applied this blockade, which is used for
regional anesthesia, as a combination therapy in a patient
who underwent CEA under general anesthesia and noted
that they encountered a better hemodynamic response and
improved postoperative outcome. Based on this, we used
ICPB as a combination therapy in patients undergoing CEA
under general anesthesia.

Acute pain is one of the most important factors affecting
hemodynamics and patient comfort after CEA. Opioids are
often used in the treatment to avoid any complications
caused by pain. Even when ultrasound did not enter
anesthesia practice that much, cervical block was used using
the landmark technique to reduce opioid consumption.
Messner et al. demonstrated that superficial cervical plexus
block with the landmark technique decreased opioid
consumption in patients who underwent CEA under general
anesthesia in 2006.""" In fact, Cherprenet et al. stated that
even local anesthetic wound infiltration before closure
reduces opioid consumption and decreases pain scores.!'®
In a more recent study, Do et al. mentioned that ultrasound-
guided cervical plexus block leads to both a more stable
hemodynamic and lower pain scores compared to general
anesthesia.l" As expected, in our study, patients who had
ICPB in addition to general anesthesia presented with lower
acute pain scores and reduced opioid consumption. Based
on this, we think that it would be more appropriate to review
the standardization of general anesthesia technics for CEA
in the literature and to make comparisons accordingly.

The effective use of health resources is very important in
today's medicine, as it has become a current issue again
during the pandemic period. Shortening the length of
stay of patients in intensive care or hospital is one of the
most important parts of this perspective. There are studies
indicating that the anesthesia technique used for CEA is
a feature that makes difference in terms of hospital stay.
Lobo et al. stated shorter length of stay in patients who
underwent locoregional anesthesia when compared with
general anesthesia.?” In line with this data, Girer et al.
mentioned that the duration of hospitalization is shorter
in surgery completed under local anesthesia.”” However, it

is controversial how general anesthesia is standardized in
these studies. In our study, we found that the addition of
ICPB shortened the hospital stay in patients who underwent
general anesthesia. Therefore, we think that it should be
kept in mind that effective analgesia methods are effective
on this period. In addition, it is known that the patient
satisfaction is higher than regional anesthesia in patients
who underwent CEA under general anesthesia.?? Qur
study, in which both groups were under general anesthesia,
revealed that the addition of ICPB further increased patient
satisfaction.

This study has some limitations. First, randomization could
not be done because the study plan was retrospective.
Second, the sociocultural and educational levels of the
patients may have created a difference in the perception
of pain, but no record was kept for this subject. Third,
postoperative complications and the long term results
of the applied techniques on the patients could not be
examined. It can be described as a deficiency in order to
reveal the effects of nerve blocks on chronic pain. Better
planned and large-scale studies are needed to reveal the
effectiveness and differences of anesthesia and analgesia
methods applied in patients who have undergone carotid
endarterectomy.

CONCLUSION

Intermediate cervical plexus block provides lower acute
pain scores and lower opioid consumption compared to
intravenous analgesia in patients undergoing CEA under
general anesthesia. In addition, this combined technique
shortens the ICU and hospital length of stay and improves
patient satisfaction. Better standardized studies are needed
to reveal the effect of anesthesia techniques on CEA
outcomes..
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