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Abstract Bilateral superficial cervical plexus blockmay help in
reduction of postthyroidectomy pain. The aim of this study was
to evaluate the influence of bilateral superficial cervical plexus
block (BSCB) given either presurgically or postsurgically on
analgesia in postthyroidectomy patients. Sixty adult euthyroid
patients were randomly allocated to one of the three groups, to
receive BSCB either presurgically (group A) or postsurgically
(group B). Both of the above groups were compared with par-
enteral analgesics (group C). Thyroid surgery was performed
according to a standardised procedure. Postoperative pain was
assessed by visual analog scale (VAS), with 10 being the worst
pain and 0 being no pain, when patient was fully awake and
extubated (0) and after 1, 2, 4, 8, 12, 18, 24, 36 and 48 h. VAS
was assessed at four phases: at rest, neck movements,
vocalisation and swallowing. Total use of intraoperative fentanyl
was noted. The time for first rescue analgesic was also noted.
There was no significant statistical difference amongst three
groups as regards demographic data and duration of surgery.
Patients given BSCBs (either presurgically or postsurgically)
had significant lower VAS at all four phases of pain assessment
as compared to group C. The time for first rescue analgesia was
the earliest in group C. We concluded that BSCB whether given
presurgically or postsurgically significantly reduce pain intensity
and opioids requirement in postoperative period after thyroid
surgery.
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Introduction

Postthyroidectomy pain, which is significant, is treated tradi-
tionally either using NSAIDS which have the risk of increas-
ing postoperative bleeding for a vascular organ like the thy-
roid without causing adequate analgesia or with narcotics
which produce undue sedation with the risk of respiratory
depression [1]. Superficial cervical plexus block (SCB), being
a purely sensory block, appears to provide an ideal alternative.
Moreover, its landmarks are simple and the block is technical-
ly easy to learn and master being a subcutaneous injection,
avoiding risk of life-threatening complications associated with
deep cervical block [2, 3].

A scientific basis for preemptive analgesia has demonstrated
that changes occur in the spinal cord and brain in response to
painful stimulation that results in enhanced pain transmission and
ultimately enhanced pain perception [4]. Intraoperative and post-
operative analgesia cannot be considered separately, and plan-
ning for postoperative analgesia should begin prior to surgery.

Thus, we decided to compare the analgesic efficacy of bi-
lateral superficial cervical plexus block (BSCB) in thyroid
surgery, one given preoperatively to assess the preemptive
analgesia with a postsurgical/postoperative block and to com-
pare the two with parenteral analgesia.

Material and Methods

After the ethical committee approval, 60 adult euthyroid pa-
tients of ASA grades I and II of either sex, undergoing elective
thyroid surgeries were taken up. The patients were randomly
divided into three groups of 30 each: group A, patients re-
ceived BSCB preoperatively (after induction of general anaes-
thesia and before skin incision); group B, patients received
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BSCB postoperatively (after skin closure and before reversal)
and group C, patients received only parenteral analgesics.

Patients with contraindication to regional anaesthesia or
allergy to local anaesthetics were excluded from the study.
Written informed consent was taken separately for the block
explaining the involved risks/benefits. All the patients were
familiarised with use of the visual analog score (VAS)
preoperatively.

Patients were premedicated with tablet alprazolam
0.25 mg PO night before surgery. After establishing a
standard monitoring, anaesthesia was induced with fen-
tanyl 1–2 μg/kg i.v. , propofol 2–3 mg/kg i .v.
Orotracheal intubation was facilitated by the administration
of vecuronium 1 mg/kg i.v. Anaesthesia was maintained with
isoflurane (0.8–1.2 %) in N2O and O2 mixture. Thyroid sur-
gery was performed according to a standardised procedure.
Supplemental fentanyl was given in incremental doses of
1 μg/kg i.v. as and when required (rise in MAP or pulse rate
by 20 % from the baseline value).

BSCBs were performed by the anaesthetist on both sides of
neck in the following way: after placing an extension under
the shoulders, the head was turned to one side and part prep-
aration was done. A 12-ml 0.25 % bupivacaine solution was
loaded, and a 22-gauge (B level) needle was inserted on the
midpoint of the posterior border of sternocleidomastoid mus-
cle. Four milliliters each was injected superiorly and inferiorly
along the posterior border of sternocleidomastoid (Erbs

point), while 4 ml was injected under the belly of the muscle
after repeated negative aspirations. The head was turned to the
opposite side and same procedure was repeated. The duration
of surgery and total intraoperative fentanyl required were also
noted. At the end of surgery, neuromuscular blockade was
reversed, and patients were extubated after ensuring normal
movements of the vocal cords by laryngoscopy.

The following parameters were observed in postoperative
period: (a) Degree of analgesia, patients were assessed for
analgesia at 0, 1, 2, 4, 8, 12, 18, 24, 36 and 48 h subjectively
by the VAS. The VASwas assessed during four phases: at rest,
on lateral rotation of the neck, during swallowing and while
vocalisation. Rescue analgesics were given if the VAS ≥3 at
rest or ≥5 on swallowing. If VAS ≤2 on rest and ≤4 on
swallowing, no further analgesics were given. If the VAS
was 3–5 on rest and 5–7 on swallowing, an injection of
diclofenac 1–1.5 mg/kg i.m. was given. If the VAS was ≥6
on rest and ≥8 on swallowing, an injection of pethidine
1 mg/kg i.m. was given to patients. (b) Duration of analgesia
was assessed from the time of reversal till such point
when patient required first rescue analgesia. (c) Nausea and
vomiting were treated with an injection of ondansetron
0.08 mg/kg i.v., and any complications due to block
or surgery itself were looked for, such as respiratory
distress, respiratory obstruction, Horner’s syndrome and
hoarseness of voice.

Results

The study was conducted as double-blind randomised control
trial by sealed envelope system. The prevention of postopera-
tive pain after thyroid surgery by bilateral superficial cervical
plexus blocks performed by Dieudonne found that morphine
required in PACU in saline group was 6/40 (15 %) and in
bupivacaine group was 4/40 (45 %). Taking these values as
reference, the minimum required sample size with 80 % pow-
er of study and 5 % level of significance was 33 patients in
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Fig. 1 Trends in postoperative VAS at rest

0

1

2

3

4

5

6

0 1 2 4 5 6 7 8 9 10

a
b
c

VA
S 

(m
ea

n)

Time (Hrs)

Fig. 2 Trends in postoperative
VAS at neck movements
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each study group. Due to time constraint and dropouts, the
sample size was taken as 30 per group.

Categorical variables were presented in numbers and per-
centages (%) and continuous variables as mean±SD. Statisti-
cal tests were applied as ANOVA/Kruskal-Wallis test for
quantitative data (when the data sets were not normally dis-
tributed) between the three groups, paired T test/Mann-
Whitney test for quantitative variables (when the data sets
were not normally distributed) within the groups and chi-
square/Fisher’s exact test for qualitative data between and
within the three groups. P value <0.05 was considered statis-
tically significant.

There was no significant statistical difference between the
three groups as regards demographic data and duration of
surgery. The mean age was 31.80±9.48, 32.45±9.91 and
34.25±10.01 years in groups A, B and C, respectively. Eight
males and 12 females were included in group A, seven males
and 13 females in group B and five males and 15 females were
included in group C. The duration of surgery was 2.925±
0.06 h in group A, 3.100±0.07 h in group B and 2.975±
0.05 h in group C.

On comparing the mean VAS at rest, scores were signifi-
cantly lower in group A (2.27) and group B (2.66) compared
to group C (4.19) during the first 48 h (Fig. 1). At neck move-
ments, there was a highly significant difference between
groups A (2.11) and C (4.95) (p<0.001) and groups B (2.08)

and C (4.95) (p<0.001; Fig. 2). At swallowing, there was a
significant difference in overall mean VAS scores in group A
(2.30) and group B (2.33) compared to group C (4.55)
(p<0.001; Fig. 3). While at vocalisation, a significant statisti-
cal difference was observed between groups A (2.17) and C
(4.86) and groups B (2.10) and C (4.86) (p<0.001; Fig. 4).
The mean intraoperative fentanyl requirement was significant-
ly higher in group B (143.5±10 μg) and group C (138.25±
11 μg) as compared to group A (103.00±08 μg) (p<0.05).
The need for first rescue analgesic was the earliest in group C
patients (1.00 h), followed by group A (4 h), and last in group
B (6.3 h) which was statistically significant (p<0.001) as
shown in Fig. 5. The total number of postoperative doses of
rescue analgesics required was the highest in group C (7.25)
followed by group A (5.40) and last in group B (4.65). Nausea
and vomiting were reported minimally (<2 %) in groups A
and B and incidence being around 30 % in group C. There
were no major complications reported in any of the three
groups related either to the surgery or the block.

Discussion

The concept of multimodal analgesia has led to the use of
cervical plexus block along with general anaesthesia for the
perioperative pain relief during thyroidectomy [3].
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Fig. 3 Trends in postoperative
VAS at vocalisation
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Postthyroidectomy pain perception includes many compo-
nents linked to deep and superficial layers of the wound and
intraoperative neck position [5]. In our study, a comparison of
presurgical with postsurgical BSCB was done for postopera-
tive analgesia with parenteral analgesics. For pain assessment,
VAS was chosen because it was more sensitive and was easy
to follow in our group of patients [6]. VAS was assessed at
four phases: rest, neck movements, swallowing and
vocalisation.

On comparing the mean VAS at rest, we found that the mean
scores were significantly lower in group A (2.27) and group B
(2.66) duringmost of postoperative period as compared to group
C (4.19) (Fig. 1). A similar trend was also noted in VAS scores
during the other three phases of observation (swallowing, neck
movements and vocalisation) (Figs. 2, 3 and 4).

This implies that patients receiving BSCB have superior
quality of analgesia than those receiving only parenteral anal-
gesic. It also implies that postthyroidectomy pain has primar-
ily a superficial component.

Reviewing the literature, we found that both superficial and
deep cervical plexus blocks have been used for analgesia dur-
ing thyroidectomy. The superficial plexus block is a purely
sensory block, covers the entire surgical area and has been
found to be easy to learn and practise by most researchers
[7–9]. We also found the block to be effective in all cases
despite of a short learning curve [10]. Guay concluded that
superficial cervical plexus block is easy to master, is effective
and carries low risk of serious complications [10]. Pandit et al.
found the superficial block to be comparable to combined
approach with an equal degree of patient satisfaction [7].
Moreover, a systematic review of 69 studies comparing super-
ficial, deep and combined approach found that superficial
block provided an equal or better analgesia and was also safer
than deep technique with lesser risk of complications [11].
Suh et al. also found SCB to be more effective than either
combined and deep blocks in reducing incisional pain, head-
ache and posterior neck pain following thyroidectomy [8].

We advocate both presurgical and postsurgical BSCB for
analgesia in a patient planned for thyroid surgery as both tech-
niques have their own advantages. Comparing analgesia, we
found that patient receiving presurgical block required lesser
intraoperative analgesia (103.00±0.8 μg) but required early

postoperative rescue analgesia (4 h). Patients with postsurgical
block on other hand required higher intraoperative analgesia
(143.5±10 μg) but had better postoperative analgesia in terms
of delayed rescue analgesia (6.3 h) and least number of total
rescue analgesics (4.65). However, the total duration of anal-
gesia (time of block to first rescue analgesia) was comparable
in group A (4+2.9 h (duration of surgery)) and group B (6.3 h)
ruling out any pre emptive advantage (Fig. 5).

Technically, presurgical block is easier to perform with
clear cut landmarks except in patients with large thyroid swell-
ings where preoperative anatomy may be distorted. While in
postoperative blocks surgery may change the landmarks and
dissection may cause local anaesthetic to leak into other facial
planes. Herbland et al. comparing the presurgical with post-
surgical block found the two to be comparable but contrarily
not highly efficacious in postthyroidectomy pain control [12].
Messner et al. advised the use of presurgical block keeping in
mind its preemptive effect [13].

The efficacy of BSCB has been further enhanced with ad-
ditives to local anaesthetics. Addition of adrenaline can not
only prolong the effect of the block but also reduce the peak
plasma levels of local anaesthetics [10, 12]. Clonidine is also
known to enhance the efficacy and duration of the block [14]
and has been found to decrease postoperative nausea and
vomiting [15]. BSCB alone and in combination with ketamine
infusion has been successfully used as a sole anaesthetic for
thyroid surgery [16].

To conclude, BSCB given presurgically or postsurgically is
safe, simple and highly efficacious for perioperative analgesia
for thyroid surgery and can be easily administered under a
general anaesthesia without any serious complications. We
advocate its routine use for all thyroid surgeries.
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