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Abstract Thyroid surgery may cause severe postopera-

tive pain and discomfort for patients. Superficial cervical

plexus block (SCPB) is one of the regional anesthesia

techniques that can provide postoperative analgesia for

thyroid surgery. The purpose of this study was to evaluate

analgesic effect of ultrasound (US) guided SCPB in

patients undergoing thyroid surgery. Fifty ASA I–II

patients, aged 20–60, were included in this single blinded

study. In a randomized and prospective manner patients

were allocated to either SCPB or control group. Bilateral

SCPB was performed preoperatively under US guidance

using 10 ml 0.25 % bupivacaine for each side. Postopera-

tive analgesia was provided with patient-controlled anal-

gesia method with morphine intravenous. Primary outcome

measure was postoperative opioid consumption and ana-

lyzed using Mann–Whitney U test. Secondary outcome

measures were comparison of opioid side effects like

nausea and vomiting and analyzed using Chi square test.

VAS scores for pain at postoperative 1st, 6th, 12th, and

24th h were similar in SCPB and control groups (Median

VAS values were 2.5, 3, 2, 0 and 3.5, 3, 2, 0 respectively).

Postoperative morphine consumption was lower in SCPB

group compared to control group at postoperative 6th, 12th,

and 24th h (Median doses of morphine consumption were

4, 8, 9 and 5, 9, 11 mg respectively) (P\ 0.05). Eight

patients in the control group and six patients in the SCBP

group had vomiting. Seven patients in the SCPB and none

in the control group had hoarseness. Our study has shown

that US guided SCPB has a significant analgesic effect in

patients undergoing thyroid surgery. Further studies are

required to search for the optimal LA dose during US

guided SCPB.
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1 Introduction

Surgery of the thyroid gland is one of the most commonly

performed operations for either benign or malignant

pathologies. Thyroid surgery is a quite painful procedure

performed in a sensitive skin area of the human body.

Unless pain is treated adequately thyroid surgery may

cause severe postoperative pain and discomfort for the

patients [1]. Opioids used to treat postoperative pain cause

potential side effects like nausea and vomiting that con-

tributes to patient discomfort and even delayed discharge

from the hospital.

Regional techniques may help to alleviate postoperative

pain and reduce systemic analgesic requirement. Cervical

plexus block and wound infiltration techniques are the

main regional techniques that can be performed to provide

postoperative analgesia following thyroid surgery. The

study of Suh et al. [1] has shown that superficial cervical

plexus block (SCPB) alone is a more effective technique

than combining superficial and deep cervical plexus blocks.

Current literature regarding analgesic effect of SCPB on

postoperative pain is controversial [2–5]. While some

studies claim no analgesic effect of cervical plexus block;

some others claim that thyroid surgery can be performed

awake under cervical plexus block [2, 3, 6, 7].

Ultrasound (US) guidance during regional anesthesia

practices has been a revolutionary advancement to improve

success and safety of regional anesthesia [8, 9]. Most of the

Y. Gürkan (&) � Z. Taş � K. Toker � M. Solak
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regional techniques have been re-evaluated following the

introduction of US into regional anesthesia practice.

To the best of our knowledge the analgesic effect of US

guided SCPB in patients undergoing thyroid surgery has

not been reported yet. The aim of this study was to evaluate

the analgesic effect of US guided SCPB in patients

undergoing elective thyroid surgery. We aimed to compare

primarily postoperative opioid requirements in patients

undergoing thyroid surgery. Secondary end points were to

compare opioid related side effects; postoperative nausea

and vomiting.

2 Methods

After Kocaeli city clinical research ethical committee

permission and informed written patients’ consent, 50

patients ASA physical status I–II, aged 20–60 years and

scheduled for elective thyroid surgery under general

anesthesia were included into this study.

Exclusion criteria were known allergy to any of the

study drugs, previous thyroid surgery, thyroid surgery in

combination with neck dissection or sternotomy, preg-

nancy, recent use of opioids, corticosteroids or any anal-

gesic drug.

Randomization was provided using sequentially num-

bered opaque sealed envelope technique (SNOSE) [10].

Patients were randomized to receive either bilateral SCPB

or no intervention (control group). All patients were pre-

medicated using midazolam 0.03 mg kg-1 iv upon arrival

to the preoperative holding area.

2.1 SCPB Technique

SCPB was performed at the preoperative block area fol-

lowing standardized monitoring, which included noninva-

sive blood pressure, electrocardiogram, and pulse

oximetry. All blocks were performed approximately

20 min before induction of general anesthesia. The block

was performed as described by Hadzic [11] in the supine

position and the head was turned slightly away from the

side to be blocked to facilitate operator access. Blocks were

performed bilaterally using the same approach. Skin

preparation was performed using 10 % povidone iodide.

Probe was covered with a sterile cover. All blocks were

performed using high frequency broadband linear probe

(Philips, Sparq, L 4-12, Bothell, USA) by the same anes-

thesiologist (YG) experienced in US guided nerve blocks.

Block was performed at the midpoint of sternocleidomas-

toid muscle (SCM) (Fig. 1). Linear probe was placed on

the lateral neck, over the SCM using a transverse approach.

Once the SCM is identified the probe was moved posteri-

orly so that the edge of the SCM is on the screen. Fol-

lowing negative aspiration 0.5–1 ml of local anesthetic

(LA) is administered to verify correct position of the needle

tip and the rest of LA is administered in fractioned doses

following intermittent aspiration to avoid any inadvertent

intravascular injection. The plexus was visualized as small

hypoechoic structures immediately deep to the SCM

(Fig. 2). Using a 5 cm sonovisible nerve block needle

(BBraun Sonoplex, Melsungen, Germany), block was

performed using out-of-plane approach. Ten ml of bupiv-

acaine 0.25 % was deposited in the plane immediately

deep to the SCM and underneath the prevertebral fascia.

Fig. 1 Block was performed at the midpoint of SCM. A line is drawn

to indicate SCM. A high frequency linear probe is placed around t

midpoint of SCM. Out-of-plane approach was used during needling
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2.2 General anesthesia

General anesthesia was induced using thiopental

(5–7 mg kg-1) and fentanyl (2 lg kg-1) iv. Tracheal intu-

bation was performed following rocuronium 0.6 mg kg-1

administration iv. General anesthesia was maintained with

desflurane in combination with nitrous oxide in oxygenwith a

ratio of 2:1 in 3 Lof fresh gas flow.Desfluranewas adjusted to

maintain a bispectral index index (BIS; Aspect Medical Sys-

tems, Newton, USA) between 40 and 60. The lungs were

ventilated to maintain end-tidal carbon dioxide at 35 to

40 mmHg. During anesthesia maintenance, monitoring

included pulse oximetry, an electrocardiogram, NIBP, BIS,

end-tidal carbon dioxide, end-tidal desflurane, and fraction of

inspired oxygen. Lornoxicam 8 mg and paracetamol 1 g was

administered intravenously to provide postoperative analgesia

approximately 10 min before the end of the surgery. Ondan-

setron 8 mg was also administered to prevent PONV.

Neuromuscular reversal was provided with administra-

tion of 0.05 mg/kg of neostigmine and 0.02 mg/kg of

intravenous atropine at the end of surgery.

All patients were operated by the same surgical team.

Postoperative pain was assessed using VAS scale ranging

from0 (no pain) to 10 (worst imaginable pain). In the recovery

room, all patientswereprovided apatient-controlled analgesia

device (PCA) containing morphine 0.5 mg ml-1.

Postoperative analgesia device was set to deliver 1 mg

bolus dose morphine, 8 min lockout time and 6 mg 1 h

limit. On the ward, VAS scores were recorded at 1, 6, 12

and 24 h postoperatively. The incidence of nausea and

vomiting, total morphine consumption during the 24 h

postoperative period was recorded. A blinded pain nurse

performed postoperative follow-up of patients.

Statistical analysis was performed using the SPSS soft-

ware (version 15 SPSS Inc, Chicago, Illinois, USA).

Demographic data are presented as mean (–SD). Numeri-

cal data are presented as median (25.-75. percentiles).

P\ 0.05 was considered as statistically significant

difference.

The Kolmogorov–Smirnov test used for normality.

Mann–Whitney U test was used for comparison of VAS

scores in movement and morphine consumption between

two groups. For comparison of side effects like nausea and

vomiting Chi square test was performed.

A preliminary study on the same surgical population in

our clinic showed that the mean (–SD) morphine con-

sumption in the postoperative 24 h was 18 mg (±9). For

90 % power and an error of 0.05, the sample size necessary

to detect a 30 % difference in postoperative morphine

requirement using bilateral SCPB compared to control

group was 22 subjects per group. We included 25 patients

in each group to increase the power of the study and also to

secure patients dropouts for any reason.

3 Results

Fifty patients were included into the study starting from the

first of September till the end of December 2013. Demo-

graphic data, type and duration of surgery were similar

between the groups (Table 1). Only one patient in the

control group was excluded from the study because of

persistent nausea and vomiting due to morphine PCA

consumption at postoperative 12 h.

VAS score for pain is presented in Table 2. In both

groups adequate analgesia was achieved with the use of

morphine PCA. VAS scores for pain were similar between

groups. Morphine consumption at 6, 12 and 24 h postop-

eratively were significantly higher in the control group

compared to the SCPB group (P\ 0.05).

Fig. 2 Ultrasound image of superficial cervical plexus in transverse

view. Branches of superficial cervical plexus behind the prevertebral

fascia. SCM sternocleidomastoid muscle, SCP superficial cervical

plexus, CA carotid artery, IJV internal jugular vein. Thin white arrows

Prevertebral fascia, thick white arrows superficial cervical plexus.

a Before block performance, b after LA administration
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Seven patients in the SCPB group had hoarseness fol-

lowing block performance. None of the patients had

hoarseness in the control group.

Six patients in SCPB group had nausea and 4 of them

also had vomiting. In control group eight patients had

nausea and four of them also had vomiting. One patient in

SCPB group complained of ear lobe numbness, which

resolved in 12 h postoperatively.

4 Discussion

Controversial study findings about the effectiveness of

SCPB for thyroid surgery has led us to evaluate the anal-

gesic effect of the block this time under US guidance (2–7).

In general success/effectiveness of a regional techniques

relies on both localizing the target nerves or correct tissue

plane and also providing optimum LA distribution within

that anatomical field. Especially during interfacial or

compartment blocks where LA is administered in between

two fascia the incidence of correct tissue plane injection

rate can be as low as 14 % [12]. US guidance has led to a

refinement in regional anesthesia techniques improving

their efficacy and safety [13–17]. Because most of the

earlier studies were mainly blinded approaches for SCPB,

we thought that the same questioning was necessary to

evaluate the effect of SCPB used for thyroid surgery. To

the best of our knowledge this is the first study that eval-

uated the effectiveness of SCPB under US guidance. Yet

the lack of a blind technique group can be considered as a

limitation of the study.

Current literature indicates that unless performed by the

surgical team during surgery, other landmark based

‘‘blind’’ approaches to BSCPB may lead to unreliable

success rates [4, 18, 19]. Contrary to blocks performed by

the surgical team under direct vision results of ‘‘blind’’

approaches are more controversial and disfavoring BSCPB

on postoperative pain [2, 3, 20]. On the other hand in the

experienced hands SCPB has been utilized to provide

surgical anesthesia [6, 7]. Therefore we think that the

failure is probably not due to inability of the block to

provide analgesia but using blind approaches its clinicians’

limited ability to know the exact needle tip localization and

LA distribution. In our study using visual guidance post-

operative analgesic requirement was significantly lower in

the SCPB group favoring the effectiveness of SCPB.

Currently there is a large spectrum of both LA con-

centration (bupivacaine 0.25–0.5 %) and volume

(5–20 ml) administered for SCPB. Although higher LA

dose/concentration may be required to provide surgical

anesthesia, optimal LA dose for postoperative analgesia

needs to be studies (6–7). Therefore not all SCPB studies

are standardized and easily comparable to others. Because

the superficial cervical plexus is made up of purely sensory

nerves we have administered a relatively low concentration

of LA (bupivacaine 0.25 %). In our study we administered

only 10 ml of LA and considering the US images it is our

clinical impression that even lower doses could also be

sufficient. A cadaver study has shown that as low as 2 ml

of LA can cover the superficial cervical plexus [21]. Yet

clinical dose finding studies are required to evaluate the

optimal dose of LA when SCPB is performed under US

guidance.

To the best of our knowledge hoarseness was not

reported following SCPB for thyroid surgery. Twenty-eight

per cent of our patients had hoarseness without respiratory

distress. We performed our blocks around 20 min before

general anesthesia induction, which allowed us to detect

hoarseness, which was solely due to the block performance.

In most of the earlier studies SCPB was performed just

before or after GA induction that is why hoarseness due to

Table 1 Demographic data

SCPB group

(n = 25)

Control group

(n = 24)

Age (years) 46 ± 9 47 ± 10

Sex (M:F) 10/15 7/18

Weight (kg) 79 ± 11 77 ± 14

Height (cm) 163 ± 6 166 ± 5

ASA I/II (n) 10/15 13/12

Type of surgery

Parathyroid 6 5

Thyroid 19 19

Duration of surgery (min) 95 ± 13 102 ± 14

Table 2 Postoperative VAS Scores and morphine consumption in the

first 24 h following surgery

SCPB group (n = 25) Control group (n = 24)

VAS Scores

1st hour 2.5 (2–4) 3.5 (2–4)

6th hour 3 (2–4) 3 (0–4)

12th hour 2 (0–4) 2 (0–3.75)

24th hour 0 (0–2) 0 (0–2)

Morphine consumption (mg)

1st hour 1 (0–1) 1 (1–2)

6th hour 4 (1–5)a 5 (4–7.5)

12th hour 8 (2.5–9.5)a 9 (6–16)

24th hour 9 (3.5–14.5)a 11 (8–22.5)

a Morphine consumption at 6, 12 and 24 h postoperatively were

significantly higher in the control group compared to the SCPB group

(P\ 0.05)

582 J Clin Monit Comput (2015) 29:579–584

123



block was not recorded. In all patients hoarseness was

relieved within 6 h after surgery. Compared to blind

techniques US guidance might allow us to inject LA to a

closer location to the nerve. The incidence of hoarseness

also should be studied during future studies. The incidence

of hoarseness in patients undergoing carotid endarterec-

tomy was reported to range between 22–32 %, which is

similar to our rates [22].

It is obvious that LA administered around the SCPB

could also distributed to interscalene area, which may

cause brachial plexus block. Earlier studies reported cases

with motor block of upper extremity and even diaphrag-

matic paresis [3, 5]. We think that lowering the dose and

concentration of LA administered for SCPB will reduce the

risk brachial plexus block and diaphragmatic paresis as it

was shown during interscalene block [16]. In our study

using only 10 ml of LA, none of our patients had brachial

plexus block.

One patient in the SCPB group complained for ear lobe

numbness, which is a physiological result of the block.

Steffen [20] reported that in about half of the patients in

their study ear lobe numbness was reported. Ear lobe

numbness was not specifically questioned during our study

therefore we cannot provide an exact incidence.

Thyroid surgery can be associated with a high incidence

of PONV ranging from 21.7 to 63.3 % [23]. We think that

US guided SBCP is a relatively simple technique. SCBP by

providing effective analgesia has reduced the requirement

for opioids. Yet this decrease in opioid consumption was not

enough to provide a significant decrease in the incidence of

postoperative nausea and vomiting. The use of inhalational

anesthesia with nitrous oxide during our study could elimi-

nate the anti-nausea-effect of regional anesthesia.

This study was not double blinded therefore the possi-

bility of a placebo effect could be considered as a limita-

tion of the study.

In conclusion our study has shown that US guided SCPB

has a significant analgesic effect in patients undergoing

thyroid surgery. Although reduced postoperative analgesic

requirement resulted in reduced opioid consumption this

decrease was not enough to provide a significant decrease

on the morphine related side effects. Further studies are

required to search for the optimal LA dose during US

guided SCPB.
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