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Abstract: Introduction: The effect of ropivacaine infiltration on postoperative pain after thyroid surgery remains
controversial. Here, a systematic review and meta-analysis was conducted to explore the influence of ropivacaine
infiltration versus placebo on postoperative pain after thyroid surgery. Methods: PubMed, EMbase, Web of science,
EBSCO, and Cochrane library databases were searched through November 2018 for randomized controlled trials
(RCTs) assessing the effect of ropivacaine infiltration versus placebo on postoperative pain after thyroid surgery.
This meta-analysis is performed using the random-effect model. Results: Four RCTs involving 335 patients are in-
cluded in the meta-analysis. Overall, compared with control group for thyroid surgery, ropivacaine infiltration shows
significantly positive effect on (Std. MD=-0.87; 95% Cl=-1.69 to -0.04; P=0.04), and postoperative analgesic con-
sumption (Std. MD=-1.71; 95% Cl=-2.94 t0 -0.47; P=0.0007), but has no special influence on surgical duration (Std.
MD=0.12; 95% Cl=-0.21 to 0.44; P=0.49), hospital stay (Std. MD=0; 95% CI=-0.34 to 0.34; P=1.00), nausea and
vomiting (RR=0.58; 95% CI=0.19 to 1.75; P=0.33). Conclusions: Ropivacaine infiltration produces favorable impact
on pain management for thyroid surgery.
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Introduction with anesthetic agents is found to have impor-

tant potential in reducing postoperative pain.
Minimally invasive operation has been widely Ropivacaine has the advantage of long block
developed for the surgery [1-3]. In particular, duration, better safety and lower toxicity than
the advantages of minimally invasive thyroidec- levobupivacaine [18]. Its low lipophilic profile
tomy are improved in terms of superior postop- enables to reduce the possibility to induce car-
erative cosmetic outcomes, lower complication dio- and central nervous system toxicity [19,
rates, and faster recovery after incorporation of 20].

the Robot System compared to conventional
open thyroidectomy [4-8]. However, immediate
postoperative pain still commonly occurs after
minimally invasive thyroidectomy due to the
flap dissection that is required to establish an
adequate operative field [9-12].

However, the benefit of ropivacaine infiltration
versus placebo for pain control after thyroid
surgery has not been well established. Recent-
ly, several studies on the topic have been pub-
lished, and the results have been conflicting
[14, 21, 22]. With accumulating evidence, a
systematic review and meta-analysis of RCTs
was performed here to explore the efficacy of
ropivacaine infiltration versus placebo for pain
control after thyroid surgery.

Various methods have been developed to alle-
viate the pain after minimally invasive thyroid
surgery, and they mainly include thyroidectomy
with the bilateral axillo-breast approach, and

local infiltration of the flap site with the anes- Materials and methods
thetic agent levobupivacaine and ropivacaine
which are were administered by spray or sub- Ethics approval and patient consent were not

cutaneous injection [13-17]. Local infiltration required because this is a systematic review
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and meta-analysis of previously published stud-
ies. The systematic review and meta-analysis
are conducted and reported in adherence to
PRISMA (Preferred Reporting Items for Syste-
matic Reviews and Meta-Analyses) [23].

Search strategy and study selection

Two investigators independently searched the
following databases (inception to November
2018): PubMed, EMbase, Web of science, EB-
SCO, and Cochrane library databases. The el-
ectronic search strategy was conducted using
the following keywords: ropivacaine, and thy-
roid surgery or thyroidectomy. Reference lists
of the screened full-text studies were also che-
cked to identify other potentially eligible trials.

The inclusive selection criteria are as follows: (i)
population: patients undergoing thyroid sur-
gery; (ii) intervention: ropivacaine infiltration;
(iii) comparison: matched placebo; (iv) study
design: RCT.

Data extraction and outcome measures

The following information was extracted: au-
thor, number of patients, age, female, body
mass index, the number of total thyroid surgery
and detail methods in each group etc. Data
have been extracted independently by two
investigators, and discrepancies are resolved
by consensus. The corresponding author was
also contacted to obtain the data when nece-
ssary.

The primary outcome was pain scores. Secon-
dary outcomes included analgesic consump-
tion, surgical duration, hospital stay, nausea,
and vomiting.

Quality assessment in individual studies

Methodological quality of the included studies
was independently evaluated using the modi-
fied Jadad scale [24]. There are 3 items for
Jadad scale: randomization (0-2 points), blind-
ing (0-2 points), dropouts and withdrawals (0-1
points). The score of Jadad Scale varies from O
to 5 points. An article with Jadad score < 2 is
considered to be of low quality. If the Jadad
score > 3, the study is thought to be of high
quality [25].

Statistical analysis

The standard mean difference (Std. MD) with
95% confidence interval (Cl) for continuous out-
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comes (pain scores, analgesic consumption,
surgical duration, hospital stay) and risk ratios
(RRs) with 95% Cls for dichotomous outcomes
(nausea and vomiting) was used for analysis. A
random-effects model is used regardless of
heterogeneity. Heterogeneity is reported using
the I? statistic, and I? > 50% indicates signifi-
cant heterogeneity [26]. Whenever significant
heterogeneity was present, potential sources
of heterogeneity were searched via omitting
one study in turn for the meta-analysis or per-
forming subgroup analysis. All statistical ana-
lyses are performed using Review Manager
Version 5.3 (The Cochrane Collaboration, Soft-
ware Update, Oxford, UK).

Results

Literature search, study characteristics and
quality assessment

A detailed flowchart of the search and selecti-
on results is shown in Figure 1. A total of 309
potentially relevant articles were identified ini-
tially. Finally, four RCTs that met the inclusion
criteria were included in the meta-analysis [14,
21, 22, 27].

The baseline characteristics of the four eligible
RCTs in the meta-analysis are summarized in
Table 1. The four studies were published be-
tween 2007 and 2017, and sample sizes range
from 34 to 148 with a total of 335. The concen-
trations of ropivacaine infiltration ranged from
0.1% to 2%.

Among the four studies included here, two stu-
dies reported pain scores [22, 27], three stud-
ies reported analgesic consumption [14, 22,
271], four studies reported surgical duration [14,
21, 22, 27], two studies reported hospital stay
[14, 22], three studies reported nausea and
vomiting [14, 22, 27]. Jadad scores of the four
included studies vary from 4 to 5, and all four
studies are considered to be high-quality ones
according to quality assessment.

Primary outcome: pain scores

This outcome data is analyzed with the ran-
dom-effects model, and compared to control
group for thyroid surgery and ropivacaine infil-
tration resulted in significant pain scores (Std.
MD=-0.87; 95% CI=-1.69 to -0.04; P=0.04)
with significant heterogeneity among the stud-
ies (1?=81%, heterogeneity P=0.02) (Figure 2).
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Sensitivity analysis

Significant heterogeneity was observed among
the included studies for pain scores, but there
are just two RCTs, and it was not available to
perform sensitivity analysis via omitting one
study in turn.

Secondary outcomes

In comparison with control group for thyroid
surgery, ropivacaine infiltration is able to redu-
ce the postoperative analgesic consumption
(Std. MD=-1.71; 95% CI=-2.94 to -0.47; P=
0.0007; Figure 3), but exhibits no obvious im-
pact on surgical duration (Std. MD=0.12; 95%
Cl=-0.21 to 0.44; P=0.49; Figure 4), hospital
stay (Std. MD=0; 95% CI=-0.34 to 0.34; P=
1.00; Figure 5), nausea and vomiting (RR=
0.58; 95% CI=0.19 to 1.75; P=0.33; Figure 6).

Discussion

One meta-analysis aims to investigate five
types of analgesic interventions for acute post-
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(meta-analysis)
(n=4) A previous study reveals that

preoperative surgical site in-

jection with local anesthetics
is effective to reduce the pain intensity after
conventional open thyroidectomy [29]. In that
study, 0.25% levobupivacaine spray on the flap
site after thyroid surgery in 58 patients results
in the reduction in pain scores and analgesic
consumption at 1, 6, 24, and 48 hours after
surgery [15]. One RCT involved 34 women, and
preoperative ropivacaine injection of the flap
site reduced the pain score, analgesic con-
sumption, and additional analgesic requirem-
entat 2, 6, 18, 30, 42, and 66 hours after sur-
gery [14]. Pain scores and analgesic consump-
tion are remarkably reduced after ropivacaine
for thyroid surgery in our meta-analysis, but
there is no statistical difference of surgical
duration, hospital stay, nausea and vomiting
between ropivacaine group and control group.

In addition, preoperative local infiltration may
be more effective for pain control than postop-
erative spray, because most of the spray tends
to drain out postoperatively [14, 30]. A mixture
of ropivacaine and epinephrine is reported to
significantly and safely alleviate postoperative
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Table 1. Characteristics of included studies

Ropivacaine for thyroid surgery

Ropivacaine group

Control group

Jada
NO.  Author Age Female Body mass Total thyroid Age Female Body mass Total thyroid
Number "8 _sody mass VoI \rethods Number "8 Sody mass Y1019 \ethods scores
(years) (n) index (kg/m?) surgery (years) (n) index (kg/m?) surgery
1 Lee 74 35.5+8.8 66 23.314.0 21 225 mg of ropivacaine and epi- 74 38.0+9.3 69 229425 20 Matched 4
2017 nephrine 1 mg/1 mL diluted placebo
by 1:100,000 with 100 mL of
normal saline injected into the
subcutaneous layer of the flap
site for hydrodissection
2 Bae 53 40.5+9.4 49 22.2+3.5 49 40 mL of 0.25% ropivacaine 50 39.9+11.1 47 22.4+2.7 43 Matched 5
2016 was instilled into the skin flap placebo
3 Kang 17 38.0+£10.1 - 22.1+2.3 14 0.1% ropivacaine with saline (3 17 34.7+7.6 21.8+2.7 13 Matched 4
2015 mg/kg) injection prior to skin placebo
incision
4 Motamed 25 41+6 18 - 12 Wound infiltration with 15 ml 25 4318 20 - 14 Matched 5
2007 of ropivacaine 2% at end-of- placebo
surgery
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Ropivacaine group Control group Std. Mean Difference

_Study or Subgroup _ Mean __ SD _ Total Mean SD Total Weight IV. Random. 95% CI

Std. Mean Difference
IV. R

Bae 2016 6.09 1.95 53 698 1.71 50 54.1% -0.48 [-0.87, -0.09]
Motamed 2007 50 20 25 %17 25 459% -1.33 [-1.94, -0.71)
Total (95% Cl) 78 75 100.0% -0.87 [-1.69, -0.04]

Heterogeneity: Tau? = 0.29; Chi*=5.13, df = 1 (P = 0.02); I = 81%
Test for overall effect: Z = 2.06 (P = 0.04)

Figure 2. Forest plot for the meta-analysis of pain scores.

Ropivacaine group Control group Std. Mean Difference

t IV, Random, 95% CI

10

T t +

10

5 0 5
Favours [experimental] Favours [control]

Std. Mean Difference
I\

Bae 2016 349 343 53 628 475 50 36.3% -0.67 [-1.07, -0.27)
Kang 2015 4225 322 17 510.75 185 17 29.4% -3.28 [-4.35, -2.21)
Motamed 2007 6 3 25 13 [ 25 34.3% -1.45[-2.08, -0.82)
Total (95% CI) 95 92 100.0% -1.71 [-2.94, -0.47]

Heterogeneity: Tau? = 1.05; Chi* = 21.70, df = 2 (P < 0.0001); I = 91%
Test for overall effect: Z = 2.71 (P = 0.007)

Figure 3. Forest plot for the meta-analysis of analgesic consumption.

Ropivacaine group Control group Std. Mean Difference

-10 5

5
Favours [experimental] Favours [control]

Std. Mean Difference

_Study or Subgroup  Mean  SD _ Total Mean SD Total Weight IV, Random, 95% CI 1V, Rando ¥
Bae 2016 1956  38.1 53 1843 313 50 29.6% 0.32[-0.07, 0.71] il
Kang 2015 2105 294 17 1924 309 17 156% 0.59 [-0.10, 1.27) T
Lee 2017 1553  46.8 74 1636 541 74 34.1% -0.16 [-0.49, 0.16) .
Motamed 2007 66 " 25 67 15 25 206% -0.07 [-0.63, 0.48) T
Total (95% Cl) 169 166 100.0% 0.12 [0.21, 0.44] ?
Heterogeneity: Tau? = 0.05; Chi? = 6.02, df = 3 (P = 0.11); I = 50% W 2 p 2 i

Test for overall effect: Z = 0.69 (P = 0.49)

Figure 4. Forest plot for the meta-analysis of surgical duration (min).

Ropivacaine group Control group Std. Mean Difference

Favours [experimental] Favours [control]

Std. Mean Difference

Studyor Subgroup  Mean  SD Total Mean  SD Total Weight IV. Random, 95%Cl V. R )
Bae 2016 31 0.3 53 341 0.4 50 752% 0.00 [-0.39, 0.39]
Kang 2015 4 0001 17 4 0125 17 248%  0.00[-067,067]
Total (95% Cl) 70 67 100.0% 0.00 [-0.34, 0.34]
Heterogeneity: Tau? = 0.00; Chi* = 0.00, df = 1 (P = 1.00); I = 0% 5 ! p ; :

Test for overall effect: Z = 0.00 (P = 1.00)

Figure 5. Forest plot for the meta-analysis of hospital stay (day).

Control group

e Q d A ola yye ig n a 9 ()
Bae 2016 12 53 11 50 39.4% 1.03[0.50, 2.12]
Kang 2015 2 17 2 17 20.3% 1.00 [0.16, 6.30]
Motamed 2007 6 25 25 25 40.3% 0.25 [0.13, 0.50]
Total (95% Cl) 95 92 100.0% 0.58 [0.19, 1.75]
Total events 20 38

Heterogeneity: Tau? = 0.66; Chi? = 8.30, df = 2 (P = 0.02); I* = 76%
Test for overall effect: Z =0.96 (P = 0.33)

Figure 6. Forest plot for the meta-analysis of nausea and vomiting.
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pain in cesarean section patients [31]. Epine-
phrine is frequently used in hydro-dissection
during bilateral axillo-breast approach to re-
duce bleeding during flap formation due to its
ability to induce peripheral vasoconstriction
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and yield a spotless flap. The use of epineph-
rine can decrease the estimated blood loss
(18.0 vs 30 mL) and operation time (155.3 vs
163.6 minutes) in the ropivacaine-epinephrine
group compared to control group [21]. Regar-

Int J Clin Exp Med 2019;12(6):6520-6526
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ding the sensitivity analysis, there is signifi-
cant heterogeneity which may be caused by dif-
ferent concentration, combination and admin-
istration time of ropivacaine, various pain in-
tensity scales due to different operation meth-
ods and procedures.

This meta-analysis has several potential limita-
tions. First, the analysis is based on four RCTs,
and two of them have a relatively small sample
size (n < 100). Overestimation of the treatment
effect was more likely in smaller trials com-
pared with larger samples. Next, there was sig-
nificant heterogeneity which may be derived
from different concentration, combination and
administration time of ropivacaine, various
operation methods, and procedures. Finally, it
was not available to perform the meta-analysis
of some important index such as the first time
for analgesic requirement based on current
RCTs.

Conclusions

Ropivacaine infiltration can provide improved
pain control after thyroid therapy.
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