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Abstract
Background: The role of intraoperative intravenous lidocaine infusion has been previously evaluated for
pain relief, in�ammatory response, and post-operative recovery, including in endoscopic surgery. The
present study is a randomized double-blinded trial in which we evaluated whether intravenous lidocaine
infusion would reduce postoperative pain, propofol requirement and remifentanil consumption in patients
undergoing hysteroscopy surgery.

Methods: Eighty-�ve patients scheduled to undergo elective operative hysteroscopy surgery under general
anesthesia were randomized into two groups. Group L included patients who received an intravenous
lidocaine bolus 1.5mg/kg over 3 min followed by a continuous infusion at the rate of 2 mg/kg/h until
surgery completed, and Group C received 0.9% normal saline solution at an equivalent rate. The depth of
anesthesia was monitored using the Narcotrend, which was based on measurement of the patient’s
cerebral electrical activity. Primary outcome of the study was postoperative hypogastric pain evaluating
by visual analogue scale (VAS). Secondary outcomes include propofol requirement and remifentanil
requirement.

Results: VAS score of Group L was signi�cantly lower than Group C at postoperative 0.5 h, 4 h,
respectively (P < 0.05), while no obvious difference was found at postoperative 24 h. There was no
difference between groups in propofol requirement, but Group L required less dosage of remifentanil than
Group C (P < 0.05). Moreover, the incidence of throat pain was signi�cantly lower in Group L. No adverse
events associated with lidocaine was discovered.

Conclusions: Administration of intravenous lidocaine infusion as an adjuvant alleviated short-term
postoperative hypogastric pain and throat pain, and reduced remifentanil requirement in patients
undergoing operative hysteroscopy surgery.

Trial registration: Chinese Clinical Trial Registry (chictr.org.cn) with registration number
ChiCTR1800016857.

Keywords: Lidocaine, hysteroscopic surgery, remifentanil, propofol

Introduction
Operative hysteroscopy is usually done under general anesthesia (GA) in our hospital, which offer
advantages to physicians and patients. For physicians, GA will help them reduce potential di�culty of
uterine access compared with local anesthesia. For patients, GA will reduce the experience of pain during
operative hysteroscopy procedures[1]. The main cause of pain is that local anesthesia cannot block
completely innervation of the uterus[2-3]. However, postoperative pain, delayed recovery, and anaphylactic
reactions may complicate GA and increase the operative risk.
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Intraoperative lidocaine infusion has become widely accepted as an adjuvant of GA, and it has been
associated with opioid-sparing, pain relief, reduced post-operative nausea and vomiting and enhanced
recovery. Recently, intravenous lidocaine infusion has been shown to reduce postoperative pain and
opioid requirement among patients undergoing endoscopic submucosal dissection (ESD)[4]. Similar to
ESD, operative hysteroscopy is also an endoscopic surgical procedure of natural lumens. To the best of
our knowledge, data on the e�cacy of intravenous lidocaine in operative hysteroscopy is sparse.

We hypothesized that the administration of intravenous lidocaine reduces postoperative pain, propofol
requirement and remifentanil requirement in patients undergoing operative hysteroscopy.

Methods
Study population

The study protocol was approved by the hospital ethics committee of Renmin Hospital of Wuhan
University and was registered at http://www.chictr.org.cn (registration number: ChiCTR1800016857).
Written informed consent was obtained from 85 patients classi�ed American Society of
Anesthesiologists (ASA) I‐II undergoing operative hysteroscopy. Patients were excluded if they met one of
the following criteria: less than 18 years old, hypersensitivity to lidocaine, only performing diagnostic
hysteroscopy, chronic abuse of opioid or nonsteroidal anti-in�ammatory drug, chronic pain,
misunderstanding of oral information about the study, other severe systemic diseases, or serious surgical
complications.

 

Study group

Patients were categorized into two study groups using a random number table method by an independent
anesthetist (IA) not involved in the treatment or follow-up of patients. The study drugs were prepared in
syringes of identical appearance by the same IA as follows: 20-mL syringe contained 1% lidocaine
solution or 0.9% normal saline solution (for the bolus) and 50-mL syringe contained 1% lidocaine solution
or 0.9% normal saline solution (for the continuous infusion). The treatment and follow-up anesthetist
were all blinded to patient assignment until analysis completion. When the patient has abnormal
conditions (such as serious complications) during the trial, and needs to cease blinding, the IA will cease
blinding.

 

Interventions

Patients in the lidocaine group (Group L) received intravenous lidocaine as a bolus dose of 1.5 mg/kg
over 3 minutes before anesthesia induction, followed by a continuous infusion at a rate of 2 mg/kg/h
until the end of the surgery. Patients in the control group (Group C) received 0.9% normal saline solution
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at an equivalent rate. All patients received the same anesthetic protocol without premedication. Standard
monitoring consisted of �ve-lead electrocardiography, oxygen saturation, noninvasive blood pressure and
Narcotrend (NT) monitoring. Anesthesia was induced with propofol 2.5 mg/kg, then remifentanil 1.5
µg/kg within one minute followed by placing the laryngeal mask (Lubricated with sterile para�n oil).
Patients were given mechanical ventilation or convert to assisted ventilation when patients resumed
spontaneous breathing. Anesthesia was maintained with continuous remifentanil and propofol infusion.
Remifentanil was adjusted at a rate of 5-10μg/kg/h, and propofol was adjusted the rate according to the
following Narcotrend Index (NTI) target values: during maintenance in a range of 37-64; 5 min before the
end of surgery in a range of 65-79. In case of intraoperative patient movement, additional remifentanil (1
µg/kg) was injected immediately.

 

Outcomes and adverse events observation

Mean blood pressure (MBP), heart rate (HR) and NTI were collected at 6 separate time points: before
intravenous lidocaine (T0), before anesthesia induction (T1), 5 and 10 min after surgery (T2 and T3), the
end of surgery (T4), the time to remove the laryngeal mask (T5). The total administered doses of
remifentanil and propofol were recorded. Postoperative hypogastric pain at rest was evaluated at 0.5 h
(T6), 4 h (T7), and 24 h (T8) after surgery by visual analogue scale (VAS, 0 = no pain, 10 = unbearable
pain). In case of VAS ≥ 6, 50 mg intravenous �urbiprofen was injected. The incidence of throat pain was
assessed using VAS within 24 hours after surgery (any VAS ≥ 2 considered to be sore throat). The
incidence of postoperative nausea or vomiting was also recorded up to 24 hours after the procedure.

 

Statistical analysis

Statistical analysis was performed using GraphPad Prism version 6 (GraphPad Software Inc.).
Quantitative variables were expressed as mean ± standard deviation (SD); Categorical variables were
presented as count (%). The unpaired t test and Fisher’s exact test were used for statistical analysis. P
values less than 0.05 was considered to represent a statistically signi�cant difference.

 

Results
The study �owchart was shown in Figure 1. Of 98 patients assessed for eligibility, 85 patients were
enrolled and randomly assigned to the study groups. Five patients (2 in Group L and 3 in Group C) were
eliminated from the analysis for only performing diagnostic hysteroscopy or uterine perforation. Patient
characteristics and surgery time were similar between the groups (Table 1). For MAP, HR and NTI at
the corresponding time points, no signi�cant difference was found between the groups (Figure 2).
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Data related to drug administration, VAS and events after surgery were presented in Table 2. The total
administered dose of propofol was lower in Group L, but this result was not signi�cant (P = 0.192). The
total administered dose of remifentanil was 13% lower in Group L than in Group C (236.40 ± 40.78 vs.
270.50 ± 47.38 μg, mean ± SD; P < 0.001). No signi�cant difference was identi�ed in VAS of 24 h (T8; P =
0.111), but there was signi�cant difference in postoperative 0.5 h and 4 h (T6 and T7) between groups,
respectively (P < 0.05). No patient was given �urbiprofen after surgery. Plasma levels of lidocaine were
not analyzed, but we counted the total dosage of lidocaine each patient in Group L (133.02 ± 22.11 mg),
and no patient receiving lidocaine reported subjective symptoms of local anesthetic systemic toxicity.
Fewer patients in Group L complained of throat pain (22.5% vs. 47.5%, P = 0.034). Both groups did not
differ with respect to the incidence of nausea or vomiting (P > 0.05).

Discussion
In this randomized, double-blind, placebo-controlled trial, intravenous lidocaine administered as a bolus
of 1.5 mg/kg and then as a continuous infusion of 2 mg/kg/h during operative hysteroscopy reduced the
severity of earlier postoperative hypogastric pain as well as the incidence of throat pain. Moreover,
lidocaine administration reduced the remifentanil requirement during operative hysteroscopy.

Lidocaine infused intravenously has shown effectiveness in controlling postoperative pain[5]. The
analgesic mechanisms of intravenous lidocaine are multifactorial, including a sodium channel blockade,
a reduction in spinal cord sensitivity and a synergic effect with the general anesthetic agents[6]. The
analgesic e�cacy of intravenous lidocaine has been observed mostly in abdominal surgeries, including
colectomy[7], gastrectomy[8], and cholecystectomy[9]. Moreover, Kim et al. con�rmed the postoperative
analgesic effects of intravenous lidocaine after ESD[4], a kind of endoscopic surgical procedure of
natural lumens, which is similar to operative hysteroscopy. In this same study, it was speculated the
analgesic effects of lidocaine were mainly for visceral pain[4]. Therefore, we hypothesized that
intravenous lidocaine would be bene�cial for controlling visceral pain from operative hysteroscopy. In our
study, administration of intravenous lidocaine resulted in reduction of earlier postoperative hypogastric
pain intensity and less remifentanil consumption during operative hysteroscopy, which was consistent
with a previous report that lidocaine infused intravenously had an impact on pain scores in the early
postoperative phase[10]. It was con�rmed that the half-life of lidocaine was only 1.5-2 hours after bolus
injection or infusion lasting less than 12 hours[11]. This may contribute to the reason why analgesic
effect was noted at earlier postoperative but not at 24 hours in our results.

The NTI determined by the Narcotrend monitoring system is a dimensionless continuous variable scored
from 0 to 100 that re�ects the depth of anaesthesia. Based on the NTI, the depth of anaesthesia is from
stage A (awake) to stage F (very deep anesthesia), with stage D (37-64) indicating the routine depth of
anaesthesia for surgery. Previous studies reported that intravenous lidocaine had a propofol sparing
effect during GA [12-13]. In this study we ensured that each patient was at a consistent anesthetic depth
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by Narcotrend monitor. The results of this study indicated that intravenous use of lidocaine could reduce
the amount of propofol, but there was no signi�cant difference. The reason may be short hysteroscopic
procedure time, resulting in insu�cient observation time.

Remifentanil is the drug of choice for endoscopy because of its rapid onset and offset of action, and
minimal adverse effects on cardiovascular and respiratory parameters[14]. To observe postoperative
earlier analgesic effect of intravenous lidocaine, another advantage of remifentanil is the ability to avoid
interference of using other opioid drugs. Administration of intravenous lidocaine was shown to have an
opioid sparing effect during GA, including fentanyl[15], sufentanil[16] and morphine[17]. Recent studies
showed that a remifentanil sparing effect of intravenous lidocaine in the intraoperative period was
found[18], which was consistent with our �ndings. However, another study reported that perioperative
intravenous lidocaine infusion had no signi�cant effect on remifentanil requirement during hypotensive
anesthesia for elective transsphenoidal endoscopic hypophyseal adenoma excision procedure [19]. This
difference was likely due to the distinct types of surgery performed and different anesthesia management
regime.

We used the laryngeal mask for mechanical ventilation to assure the respiratory safety of patients in this
study. On the other hand, the placement of the laryngeal mask also provided another way for us to
observe the analgesic effect of lidocaine. Administration of intravenous lidocaine reduced the incidence
of throat pain caused by placing the laryngeal mask from 47.5% to 22.5% in this study. Our observations
were in line with several studies that administration of IV lidocaine was effective in reducing throat pain
after endoscopic submucosal dissection[4] and postoperative sore throat caused by tracheal
intubation[20]. As sore throat was the source of discomfort after minor surgery, efforts to reduce throat
pain with drugs should be taken. We did not observe any signi�cant difference in the incidence of
postoperative nausea or vomiting, which is consistent with previous report[21-22].

There are some limitations in our study. We have not measured the plasma levels of lidocaine in our
patients because this service is not available in our institution. However, the protocol of administering a
loading dose followed by a continuous IV infusion of lidocaine during GA has been used in several
previous investigations. This dose was reported to be well below the toxic level[23-24]. Another limitation
is the small number of patients. Hence, a larger-scale trial is needed to further validate our results.

In conclusion, Intravenous lidocaine infusion for operative hysteroscopy alleviated earlier postoperative
hypogastric pain and throat pain, and decreased remifentanil consumption.

Abbreviations
ASA = American Society of Anesthesiologists, ESD = endoscopic submucosal dissection, GA = general
anesthesia, HR = heart rate, IA = independent anesthetist, MBP = mean blood pressure, NT = Narcotrend,
NTI = Narcotrend Index, SD = standard deviation
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Tables
Table 1 Baseline characteristics.

  Group L
(n=40)

Group C
(n=40)

Statistics (unpaired t test or
Fisher’s exact)

p-
Value

Age (years) 31.38 ±
7.37

32.85 ±
7.73

t=0.837 0.385

Weight (kg) 53.20±
8.02

55.10 ±
10.61

t=0.904 0.369

Height (cm) 167.00 ±
7.90

168.10±
8.50

t=0.814 0.418

ASA physical
status, n (%)

      0.642

24 (60%) 27 (67.5%)    
16 (40%) 13 (32.5%)    

Duration of surgery
(min)

29.83 ±
9.53

27.45 ±
7.46

t=1.241 0.218

Values are shown as mean ± SD or number of patients (proportion). ASA = American
Society of Anesthesiologists.

 

Table 2 Perioperative data.

  Group L
(n=40)

Group C
(n=40)

Statistics (unpaired t test or
Fisher’s exact)

p-
Value

Total propofol (mg) 237.20 ±
49.30

251.90 ±
50.45

t=1.316 0.192

Total remifentanil
(μg)

236.40 ±
40.78

270.50 ±
47.38

t=3.452 <
0.001

VAS        
T6 1.83 ± 1.24 2.43 ± 1.10 t=2.285 0.025
T7 1.98 ± 0.95 2.63 ± 1.23 t=2.643 0.010
T8 0.90 ± 0.81 1.20 ± 0.85 t=1.612 0.111

Throat pain, n (%) 9 (22.5%) 19 (47.5%)   0.034
Nausea or
vomiting, n (%)

4 (10%) 9 (22.5%)   0.225

Values are presented as mean ± SD or number of patients (proportion). VAS = visual
analogue scale (0 = no pain, 10 = unbearable pain). T6 = 0.5 h after surgery, T7 = 4 h
after surgery, T8 = 24 h after surgery.

 

Figures
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Figure 1

Flow diagram of patient recruitment.
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Figure 2

Changes in (A) mean blood pressure, (B) heart rate and (C) NTI. T0 = before intravenous lidocaine, T1 =
before anesthesia induction, T2 = 5 min after surgery, T3 = 10 minutes after surgery, T4= the end of the
surgery, T5 = the time to remove the laryngeal mask. NTI = Narcotrend Index. Data are expressed as mean
± SD.


