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Purpose: Thyroidectomy causes postoperative pain and patient discomfort. Bilateral superficial 

cervical plexus block is a regional anesthesia technique that can provide analgesia during and 

after surgery. This study aims to compare the effectiveness of ultrasound (US)-guided versus 

landmark (LM) technique for bilateral superficial cervical plexus block in thyroidectomy.

Patients and methods: Thirty-six patients undergoing thyroidectomy were divided into two 

groups randomly (n=18); either US-guided (US group) or LM technique (LM group) for bilateral 

superficial cervical plexus block. Patient-controlled analgesia was used to control postoperative 

pain. Intraoperative opioid rescue, postoperative visual analog scale (VAS) score and opioid 

consumption were measured.

Results: The number of patients who required intraoperative opioid rescue was significantly 

lower in the US group (p≤0.05). There was no significant difference in postoperative VAS score 

at 3 hours (p>0.05), but postoperative VAS score at 6 and 24 hours was significantly lower in 

the US group (p≤0.05). Twenty-four hour postoperative opioid consumption was significantly 

lower in the US group (p≤0.05).

Conclusion: Ultrasound-guided bilateral superficial cervical plexus block is more effective 

in reducing pain both intra- and postoperatively compared with landmark technique in patients 

undergoing thyroidectomy.

Keywords: peripheral nerve block, superficial cervical plexus block, ultrasound-guided, pain, 

thyroidectomy

Introduction
Thyroidectomy causes mild-to-moderate pain, especially within 24 hours after surgery. 

Patients may experience discomfort in swallowing, burning sensation in the throat, 

nausea, and vomiting, which are all caused by the surgical procedures or general anes-

thesia. Various efforts have been made to prevent and treat these problems, such as 

administration of opioids and nonsteroidal anti-inflammatory drugs, local anesthesia, 

or regional anesthesia.1

Bilateral superficial cervical plexus block can reduce intra- and postoperative pain. 

Bilateral superficial cervical plexus block is a popular regional anesthesia used in thy-

roidectomy, because of its feasibility and efficacy.1 The procedures can be facilitated 

by ultrasound guidance or the conventional landmark (LM) technique. Ultrasound 

(US) guidance provides real-time visualization of anatomical structures and needle 

movement and has decreased the complication rates.2–4 

Shih et al,1 in their study, concluded that bilateral superficial cervical plexus block 

was effective in reducing the amount of general anesthetic required during  thyroidectomy, 
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and lowers the severity of postoperative pain during the first 

24 hours. Similarly, Gurkan et al’s4 study also concluded that 

US-guided bilateral superficial cervical plexus block has a sig-

nificant analgesic effect in patients undergoing thyroid surgery.

In this study, we tried to compare the effectiveness of US-

guided and LM technique for bilateral superficial cervical 

plexus block in thyroidectomy.

Materials and methods
Patients
This is an experimental study with a randomized controlled 

trial design. A total of 36 patients with American Society 

of Anesthesiologists (ASA) physical status I–II undergo-

ing thyroidectomy with general anesthesia in the central 

operating theater at Sanglah Hospital (Joint Commission 

International – Accredited) from January through March 

2017 were admitted to the study. Patients were not admitted 

to the study if any the following criteria were present: patient 

refusal, ASA physical status III or more, contraindications 

using local anesthetics, local infection at the site of injection, 

and a history of chronic analgesic use.

Procedures
In the preparation room of central operating theater, intrave-

nous access was obtained and ringer lactate 10 mL/kg intra-

venously (IV) were administered. In the operating room, the 

subject received oxygen supplementation 2 L/min through a 

nasal cannula. They either underwent US-guided (US group) 

or LM technique (LM group) for bilateral superficial cervi-

cal plexus block. Bilateral superficial cervical plexus block 

was done with a 22G needle, using 10 mL of 0.25% plain 

bupivacaine on each side of the neck.

In the LM group, we used a three-point injection tech-

nique, and 10 mL of 0.25% bupivacaine was injected in each 

side. A 22-Gauge needle was inserted subcutaneously and 

immediately deep to the sternocleidomastoid muscle (SCM) 

at the midpoint of the posterior border of the clavicular 

head of the SCM. After an aspiration test, an injection of 

3 mL local anesthetic (LA) was performed in the cephalic 

direction along the posterior border of SCM. Then, the 

needle was reoriented in the medial direction and 4 mL of 

LA was injected. Finally, 3 mL of LA was injected in the 

caudal direction along the posterior border of SCM. Deep 

needle insertion (>1–2 cm) was avoided in order to prevent 

the block of the phrenic or recurrent laryngeal nerve, and 

subarachnoid or vertebral artery injection. In US group, the 

transducer was placed over the lateral side of the neck at the 

midpoint of the posterior border of the clavicular head of 

the SCM. The transducer is positioned such that the tapering 

end (posterior border on the ultrasound image) of the SCM 

is in the center of the screen. The needle is then introduced 

from the posterior aspect through the skin and platysma, the 

needle tip is directed to lie in the space between the SCM 

and the prevertebral fascia, close to the posterior border of 

the SCM, and 10 mL of 0.25% bupivacaine was deposited 

just behind this landmark, using a 22-G needle.

General anesthesia was done in both groups after plexus 

block. Propofol 2–2.5 mg/kg IV was used as an induction 

agent. Tracheal intubation was facilitated by 0.5 mg/kg atra-

curium IV and lidocaine 2 mg/kg intratracheally. General 

anesthesia was maintained with isoflurane and 60% oxygen 

mixed with compressed air. The concentration of isoflurane 

was adjusted to maintain a bispectral index between 40 and 

60. Fentanyl 1 mcg/kg IV was administered as opioid rescue 

if variations in systolic blood pressure and heart rate increased 

to ≥20% basal values.

Postoperatively, patients received patient-controlled 

analgesia morphine IV as analgesia. Intraoperative opioid 

rescue, postoperative visual analog scale (VAS) score, and 

opioid consumption were measured 3, 6, and 24 hours later.

Statistical analysis
All statistical analyses were performed using Statistical Package 

for Social Sciences (SPSS) for Windows (SPSS Inc.,  Chicago, 

IL, USA) software version 20. Numerical variables were 

expressed as mean ± SD or median (minimum–maximum). 

Categorical variables were expressed as frequency (%). Test of 

normality was done using Shapiro–Wilk test, and homogeneity 

test was done using Levene’s test. Independent t-test was used 

to compare means if data distribution was normal, or nonpara-

metric test Mann–Whitney U was used if data was not distrib-

uted normally. χ2 or Fischer’s exact test was used for assessing 

categorical variables. The level of significance was set at α 0.05.

Ethics statements
The Research Ethics Committee of Faculty of Medicine 

Udayana University and Sanglah Hospital approved this 

study. Prior to participation, all subjects gave written 

informed consent and were fully informed of the procedures 

in the studies.

Results
There were no significant differences (p>0.05) in both groups 

in terms of sex, age, body mass index, and ASA physical 

status (Table 1). As shown in Table 2, the need for opioid 

rescue was significantly different (p≤0.05). Patient in LM 
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group needed more intraoperative opioid rescue than US 

group, 81.2% and 44.4% respectively. Time to the first dose 

of opioid rescue did not differ significantly (p>0.05).

Postoperative VAS scores were not significantly different 

at 3 hours after surgery (p>0.05), but it significantly differed 

(p≤0.05) at 6 and 24 hours after surgery (Table 3). VAS 

scores were higher in LM group than US group at 6 hours 

(mean of 15±8.6 mm and 6.7±8.4 mm, respectively) and 24 

hours after surgery (mean of 22.8±8.3 mm and 10±8.4 mm, 

respectively). The maximum VAS score was 20 mm in US 

group and 30 mm in LM group.

As shown in Table 4, postoperative morphine consump-

tion was not significantly different at 3 hours after surgery 

(p>0.05), but at 6 and 24 hours after surgery, the morphine 

consumption was significantly lower in US group than LM 

group (p≤0.05). None of the patients in US group need 

morphine to control their pain at 3 hours after surgery. Mean 

of morphine consumption was 0.2±0.5 mg in US group and 

1.2±0.7 mg in LM group at 6 hours postoperatively. At 24 

hours after surgery, the mean of morphine consumption in US 

group was 0.5±0.5 mg, while it was 2.4±1.1 mg in LM group.

Discussion
Pain after thyroidectomy is regarded as being of mild-to-

moderate intensity and short duration. Especially within 24 

hours after surgery, most of the patients require opioid and 

nonopioid analgesics.1,5 Regional anesthesia is one of the 

modalities to reduce the surgical pain. Aunac et al6 in their 

study concluded that combined deep and superficial cervical 

plexus block is an effective technique to alleviate pain dur-

ing and immediately after thyroidectomy. But in subsequent 

studies it was shown that superficial cervical plexus block 

is at least as effective as a combined superficial and deep 

cervical plexus block.7,8

Several studies have demonstrated the effectiveness of 

bilateral superficial cervical plexus block. Conventional LM 

or US-guided technique for bilateral superficial cervical 

plexus block has been used in thyroidectomy to decrease 

pain and analgesic requirement both intra- and postopera-

tively. Conventional LM technique was used in study by 

Dieudonne et al,9 Andrieu et al,5 and Shih et al,1 and these 

studies concluded that bilateral superficial cervical plexus 

blocks improved intraoperative analgesia, reduced the 

amount of general anesthetic required during thyroidectomy, 

and lowered the severity of postoperative pain. Another study 

by Messner et al10 concluded that superficial cervical plexus 

block was safe, easy to perform, and an effective procedure 

to reduce morphine consumption and improve pain relief 

after carotid endarterectomy under general anesthesia. How-

ever, the study by Eti et al11 showed that bilateral superficial 

Table 1 Subject characteristics

Characteristics Groups p-value

US (n=18) LM (n=18)

Sex 1,000a

Male 3 (16.7%) 2 (11.1%)
Female 15 (83.3%) 16 (88.9%)

Age (years) 42.4±14.4 45.9±16.5 0.502b

BMI (kg/m2) 23.6 (16–26.5) 21.8 (20–35) 0.679c

ASA physical status 0.278d

ASA I 7 (38.9%) 4 (22.2%)
ASA II 11 (61.1%) 14 (77.8%)

Notes: Values are expressed as mean ± SD or median (minimum–maximum) for 
numerical data and frequency (%) for categorical data; n = number of subjects; 
aFisher’s exact test; bIndependent t-test; cMann–Whitney U-test; dχ2 test.
Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass 
index; LM, landmark; US, ultrasound.

Table 2 Opioid rescue intraoperative

Intraoperative Groups p-value

US (n=18) LM (n=18)

Opioid rescue (Fentanyl)
Yes 8 (44.4%) 13 (81.2%) 0.028a

No 10 (55.6%) 5 (18.8%)
Time to first dose (min) 74.4±19.9 68.2±20.1 0.495b

Notes: Values are expressed as mean ± SD for numerical data and frequency (%) 
for categorical data; n = number of subjects; aχ2 test; bIndependent-t test.
Abbreviations: LM, landmark; US, ultrasound.

Table 3 Comparison of postoperative pain score

VAS (mm) Groups p-value

US (n=18) LM (n=18)

3 hours postoperative 3.3±4.9
0 (0–10)

6.1±7.8
0 (0–20)

0.322

6 hours postoperative 6.7±8.4
0 (0–20)

15±8.6
15 (0–30)

0.008

24 hours postoperative 10±8.4
10 (0–20)

22.8±8.3
25 (10–30)

0.001

Notes: Values are expressed as mean ± SD and median (minimum–maximum);  
n = number of subjects; Mann–Whitney U-test.
Abbreviations: LM, landmark; US, ultrasound; VAS, visual analog scale.

Table 4 Comparison of postoperative opioid consumption

Total cumulative dose 
of morphine (mg)

Groups p-value

US 
(n=18)

LM 
(n=18)

3 hours postoperative 0 0.1±0.3
0 (0–1)

0.151

6 hours postoperative 0.2±0.5
0 (0–1)

1.2±0.7
1 (0–2)

0.001

24 hours postoperative 0.5±0.5
0 (0.5–1)

2.4±1.1
2.5 (0–4)

0.001

Notes: Value are expressed as mean ± SD and median (minimum–maximum); n = 
number of subjects; Mann–Whitney U-test.
Abbreviations: LM, landmark; US, ultrasound.
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cervical plexus block did not decrease analgesic requirement 

after thyroid surgery. Gurkan et al4 in their study concluded 

that ultrasound-guided bilateral superficial cervical plexus 

block had a significant analgesic effect in patients undergo-

ing thyroid surgery.

US is the preferred method of nerve localization because 

of direct visualization of nerves and adjacent anatomical 

structures. It allows visualization of needle movement and 

direct spread of LA, thus making the procedure safer and 

more effective as compared to LM technique. Some case 

series have demonstrated shortened procedure time and faster 

block onset compared with conventional techniques. Longer 

duration of anesthesia and analgesia has also been reported. 

The effectiveness of US-guided nerve block is achieved 

because of accurate deposition of LA in close proximity of 

nerve, resulting in faster and dense block of nerve. In bilat-

eral superficial cervical plexus blocks, deep needle insertion 

(>1–2 cm) should be avoided in order to prevent the block of 

the phrenic or recurrent laryngeal nerve, and subarachnoid 

or vertebral artery injection.2,3,12

Conclusion
US-guided bilateral superficial cervical plexus block more 

effective in reducing pain both intra- and postoperatively 

compared with LM technique in patients undergoing 

thyroidectomy.

Disclosure
The authors report no conflicts of interest in this work.
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