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Abstract
Background: Ultrasound-guided intermediate cervical plexus block 

(ICB) recently described seems to be promising, we aim to clarify the 
contribution of this block on reduction of opioids consumption in per and 
post-operative periods during thyroidectomy under general anesthesia 
and to determine the impact on analgesia, the resulting adverse effects 
and patient satisfaction.

Methods: Seventy patients were included in a prospective observer-
blinded trial and randomized to be allocated to: 

- Group 1 (GP1): bilateral echo-guided ICB by 10 ml of isobaric 
Bupivacaine (0.25%). (35 p atient) realized 10 minutes before general 
anesthesia.

- Group 2 (GP2): control (35 patients). 

- Total dose of Remifentanil is calculated upon awakening, the 
postoperative pain is determined by visual analogic scale from 0 to 10 
(VAS) statements to H0, H2, H4, H6, H12 and H24. Whenever EVA is 
greater than or equal to 4, a morphine titration was administered; total 
dose consumption, side effects and satisfaction are noted at the end of 
the protocol. 

Results: Pre-operative opioid consumption was significantly 
decreased by more than 38% for GP1. The post-operative morphine 
titration request in GP1 was noted for 10 patients VS 21 in GP2. 
We noted nauseas and vomiting for 9 patients in GP1 against 13 in GP 2. 

The VAS at H1 and after H12, was significant statistically higher for 
GP2.For GP1, 75% were satisfied VS 58% for GP2. 

Conclusion: ICB for total thyroidectomy under general 
anesthesia allows per and post-operative opioids 

decreasing, provides a better analgesia and reduces adverse 
events. This technique seems to better patient ‘satisfaction. 

Keywords: Cervical plexus, Anesthesia, Thyroidectomy, Opioids.

Introduction
The cervical block is one of the loco-regional anesthesia techniques 

described for thyroid and other cervical surgery, both for anesthetic 
and analgesic goals [1-4]. The intermediate cervical block keeps its 
indications in this painful known surgery with postoperative pain scales 
ranging from 6 to 7/10 on a visual analogic scale [2]. The literature 
review found several proposed analgesic protocols with contradictory 
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results [2-5]. The anticipation of analgesia begins in per-
operative, not only by the administration of analgesics 
but also by the reduction in the need for opioids thus 
reducing the phenomena of tolerance and hyperalgesia. 
Our main objective was to determine the effect of the 
intermediate cervical plexus ultrasound-guided block, on 
the per- and post-operative consumption of opioids during 
thyroidectomy under general anesthesia. The secondary aim 
was to evaluate its impact on adverse effects and on patient 
satisfaction.

Patient and Methods
We conducted a prospective, randomized observer-

blinded study. After approval of the local ethics committee, 
and informed consent of the patients, we included: patients 
with physical status ASAI or II , over 18 years old and 
proposed for simple total thyroidectomy. The criteria for non-
inclusion were ASA> II, renal insufficiency with creatinine 
clearance <30 (calculated by the Cockcroft formula [6], 
pregnant women, allergy to bupivacaine, obesity with BMI> 
40, Patient already under long-term morphinomimetics. 
Patients were randomized to be allocated to one of the two 
groups (35 patients in each group): Group 1 (GP1) bilateral 
echoguided block of the intermediate cervical plexus with 
10 ml of 0.25% isobaric bupivacaine in each side. Group 
2 (GP2) control group. Before the beginning of surgery, 
a random draw is made by a nurse from the department 
for randomization using the opaque envelope method. All 
patients were pre-medicated with hydroxyzine 1 mg. Kg-1 
per os 02 h before the intervention. At the recovery room, 
after having placed a peripheral venous route, an infusion 
of isotonic saline serum was started. Standard monitoring 
by electrocardioscope, pulse oxymeter and automatic non-
invasive blood pressure measurement were installed.

The patient was placed in supine position, with the head 
slightly turned to the opposite side to the puncture after 
disinfection with Chlorhexidine. A linear ultrasound probe 
(Esaote: L12-5L40H Frequency 12 MHz) protected by a 
Sleeve initially was placed at the level of the hyoid bone to 
visualize the vascular axis of the neck. Secondarily, it was 
translated in the cephalic direction until the visualization 
of the carotid bifurcation. Subsequently, a lateral scan was 
made with respect to the vascular axis to visualize the body of 
the sternocleidomastoid muscle (SCM) which was separated 
from the deep muscles of the neck by a hyperechoic space 
corresponding to the posterior cervical space where the 
Various branches of the superficial cervical plexus. This 
space corresponds to our target (Figure 1). Puncture was 
made in the plane by a posterior approach to the lateral edge 
of the SCM muscle using a needle (50 mm vygon) the ten ml 
of the local anesthetic were injected from the depth to the 
surface (Figure 2). This same gesture was repeated on the 
contralateral side.

After 10 minutes, anesthetic induction was carried 
out with 3 mg / kg of Propofol, 1 μg / kg of remifentanil. 
Orotracheal intubation was facilitated by 0.15 mg / kg of 
cisatracrium.

In addition to the monitoring already installed, we 

associated that of narcosis (BIS, Covidien LLC. Mansfield, 
USA) whose level was maintained between 40 and 60, a 
monitoring of the end tendal CO2, maintained between 35 
and 40mmHg, we associated a gas analyzer.

The maintenance of the anesthesia was done by 
sevoflurane adjusted according to the values   of the bi-
spectral index. The patient was ventilated with a 50/50 
O2 / N2O mixture. Remifentanil was administered by the 
automatic pump as a function of the variation in blood 
pressure and heart rate, which should not exceed 20% of 
their baseline values   during the surgical procedure.

All our patients were operated by the same team.

Ten minutes before closure, each patient received 1 g of 
paracetamol and 50 to 100 mg of tramadol depending on 
his weight. The remifentanil automatic pump was stopped 
when the skin was closed, and the total dose was calculated 
for each patient.

Upon awakening, the hemodynamic parameters were 

Figure 1: Space corresponding to target.

Figure 2: Needle in the space and injection procedure.
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noted, as well as the assessment of pain at rest by the visual 
analog scale which ranged from 0 (absence of pain) to 10 
(intolerable pain). The evaluation of pain was done at H0, 
H2, H4, H6, H12 and H24 by a referral anesthesia technician 
in pain management.

Each time the patient had an VAS greater than or equal 
to 4, a titration of morphine [7] was carried out by 3 mg IV 
every 5 minutes until an VAS <4 was obtained. The titration 
was stopped because of intolerable nausea or vomiting or if 
the patient became drowsy or had a respiratory rate <10 / 
min. The total dose of morphine required for titration was 
calculated. We also noted adverse events such as nausea, 
vomiting and bleeding. The patients were then transferred 
to the department. Analgesia was provided by paracetamol 
1g every 06 H and tramadol 50 to 100 mg every 12 h 
intravenously.

Our primary endpoint was pre and post-operative 
opioids consumption, secondary endpoints were VAS at first 
awakening, adverse events (nausea / vomiting), and patient 
satisfaction at discharge.

The input and statistical analysis was done using SPSS 
20.0 software. The continuous variables were compared by 
the student T test, the qualitative variables by the test of Qi 
two. The VAS was expressed as a median and interquartile 
range (25-75).

P <0.05 was considered significant.

Results
Over a period of 20 months from the beginning of March 

2014 to the end of November 2015 we have included 70 
patients. The analysis was made only for 29 patients in the 
cervical block group GP1 because of difficulty in realizing 
the block for 04 patients (space not visualized) and difficult 
follow-up for two others, due to pre-operative difficulties 
and absence of Post-operative cooperation.

For the control group GP2, the analysis was performed 
for only 31 patients. For three patients, the follow-up was 
impossible due to lack of post-operative cooperation and 
wakening difficulties. For one patient, the monitoring was 
interrupted at H2 due to reoperation for a hematoma of the 
lodge (see flow-chart) Figure 3.

Demographic, anthropometric, ASA and surgical duration 
were comparable in both groups (Table 1).

Intra-operative intake of remifentanil was significantly 
reduced by more than 38% in GP1. The titration of morphine 
was done only during the period of stay in the recovery room.

The demand for post-operative morphine titration in the 
GP1 group was noted in 10 patients whereas in the control 
group it was noted in 21 patients with an average dose 
decreased by more than 30% in the GP1 group (Table 2). We 
also noted nausea and vomiting in nine patients in the GP1 
group versus thirteen in the GP 2 group with an incidence 
that did not differ statistically significantly from 31% to 
41%. P = 0.38. (Table 2).

VAS on awakening and from H12 was statistically higher 

in the control group with a significant difference. However, 
at postoperative H1, H2 and H6, the difference was not 
significant (Table 3).

As for overall satisfaction, in the GP1 group, 22/29 
patients (75%) were satisfied, whereas in the control group, 
only 18/31 patients (58%) were satisfied. The difference 
was not statistically significant p = 0.17.

Discussion
In our prospective randomized study, we observed that 

the realization of intermediate cervical plexus ultrasound-
guided block, for thyroidectomy under general anesthesia 
allowed a reduction in the per-operative consumption of 
remifentanil by more than 38%, a lesser use of the Morphine 
postoperative titration with a total dose reduction of more 
than 30%, and me allow to a better immediate postoperative 
analgesia and increase of patient satisfaction. Thyroid surgery 
may cause discomfort and severe postoperative pain for the 
patients [8], particularly in immediate postoperative period 
with an intensity ranging from 55 to 78 on the visual analogic 
scale (VAS) ranging from 0 to 100. The peri-operative opioid 
regimen had an influence on the intensity of post-operative 
pain [9]. In our series, the post-operative VAS was on 
average 50 on a scale ranging from 0 to 100 in the control 
group. The contribution of the cervical plexus block during 
this surgery remains controversial and recommendations 
for its use remain blurred. Such a divergence is related to the 
variability of techniques and procedures [2]. This difference 
would be related to interfacial blind infiltration performed 
by non-echo-guided techniques [10-12] with success 
average in order of 14% [13]. 

We report a simple technique of realization, but dependent 
on the anatomical variants. In our series, the success rate 

70 patients 
included 

 

 

in included 
inclded 
included  

Randomization of 70 cases for 
thyroidectomy 

GP1: n=35  GP2=35 

Follow-up Difficulties n=2 

 

Block not realized n = 4 

Follow-up Difficulties n=3 

 

Reoperation n = 1 

 

Analysed n=29 Analysed n=31 

Figure 3: Flow chart of the study.
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GP 1 (n=29) GP 2 (n=31) P
Age (years ± SD) 44,9 ± 18.5 46,2 ± 22.9 NS

Sex (M/F) 11/18 10/21 NS
Weight (kg ± SD) 76,13 ± 17,9 80,5 ± 12,5 NS

ASA I/II 16/13 23/8 NS
Duration of surgery (min ± SD) 89,3 ± 19,8 83,7 ± 25,8 NS

Table 1: Demographic data.

GP1 (n=29) GP2 (n=31) P
Per op Remifentanil (ug ± SD) 828 ± 192 1350 ± 494 <0.001*
Post op Morphine (mg ± SD) 2,27 ± 3,06 4,1 ± 3,47 0.037*

Morphine YES/NO 10/19 21/10 0.010*
PONV YES/NO 9/20 13/18 0.38

Satisfaction YES/NO 22/7 18/13 0.17
*Significant difference

Table 2: Opioids consumption of undesirable effect and patient’s satisfaction.

VAS GP1 (n=29) GP2 (n=31) P
H0 4 (3-5) 5 (4-7) 0.005*
H1 4 (3-5) 4 (3-5) 0.13
H2 4 (3-4) 4 (3-5) 0.221
H6 3 (3-4) 4 (3-4) 0.415
H12 3 (2-3) 3 (3-4) 0.009*
H24 3 (2-3) 3 (3-4) 0.008*

*Significant difference

Table 3: Post operative evolution of VAS.

was 90%. In a series of anatomical study of cadavers, the 
authors report five successes (confirmed by the injection of 
blue methylene) on the 6-intermediate cervical ultrasound-
guided blocks. Secondary dissection shows a correct 
diffusion affecting all the sensitive branches from C2 to C4 
[14]. In a recent series, for carotid surgery, a success rate 
of 90% is reported [15]. Intermediate cervical plexus block 
appears to be a promising technique in terms of anesthesia 
and analgesia during thyroidectomy [1,16]. The various 
studies focused on the contribution of the cervical block 
to post-operative analgesia, using as a measuring tool the 
amount of morphine consumed in the postoperative period 
[2-17]. However, none of them reported its contribution to 
the saving of opioids per-operative consumption, especially 
since postoperative pain is directly related to the regimens 
and amount of the per-operative opioids [9]. In our series 
we found a 38% reduction for remifentanil needed to 
ensure surgery, this saving allowed a better analgesia not 
only immediately postoperative, but even after the first 
day. From the first hour, both groups were comparable in 
morphine titration, but the amount required in the block 
group was lower than in the control group. The decreasing 
of morphine consumption reduces episodes of nausea and 
vomiting common for this type of surgery and the incidence 
varies from 21.7 to 63.3% depending on the series [2]. We 
report a statistically insignificant decrease of about 10% 
in episodes of nausea and vomiting. These effects could be 
the cause of post-operative complications such as bleeding 
and increased pain but there are no series that compared 
the impact of these adverse effects on the post-operative 
complication rate. Despite the low concentration of our 
product, we reported only one adverse event in the block 
group with difficulty breathing and difficulty in awakening, 
probably in relation to an extension of the block to the motor 

nerves of the upper limbs and to the phrenic nerve. This 
complication is described primarily for the inter-scalenic 
block and for the superficial cervical plexus block [18-19]. 
We chose the volume of 10 ml of 0.25% bupivacaine. During 
the procedure, we noticed that the flooding of the interfacial 
space starts from 6 ml injected. The volume of 10 ml reported 
in our study and in the literature [20] remains arbitrary 
and encourages further studies with variable volumes to 
determine the optimum volume for the analgesic effect by 
minimizing side effects related to the local extension. 

We report limits to our study where the delay between 
the block and the incision was not detected; tests of the 
sensitivity of the cervical region after block realization were 
not performed. Thus, the success rate found in our series 
can be overestimated. Patient satisfaction was assessed by 
a YES\NO binary scale. 

Despite these shortcomings, we noticed the contribution 
of this technique to the per operative saving of remifentanil 
consumption and decreasing post-operative morphine 
requirement, as well as its Immediate contribution to the 
postoperative analgesia, but also for better analgesia from 
post-operative H 12.

Conclusion 
The realization of the bilateral intermediate cervical 

ultrasound-guided block in total thyroidectomy under 
general anesthesia allows a per and post-operative saving 
of the opioids consumption, gives better analgesia for 
the patients and allows a non-significant reduction of the 
episodes of nausea and vomiting. This technique allows 
a better patient’s satisfaction but without a significant 
difference. Larger series are needed to determine the 
optimal volume and dose of local anesthetic and to document 
any statistically significant implications of the intermediate 
cervical block for adverse effects and patient satisfaction.
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