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A B S T R A C T

Purpose: This study aimed to evaluate the impact of lidocaine-saline solution compared to saline 
alone for washing out the lumpectomy cavity, focusing on its effect on acute postoperative 
pain—a prevalent and significant concern among patients undergoing breast surgery.
Methods: In this comparative study, 72 patients scheduled for lumpectomy surgery were randomly 
assigned to either the lidocaine-saline or saline group. The lidocaine-saline group was adminis
tered a washout of the lumpectomy cavity with 2 % lidocaine at a dosage of 1.75 mg/kg in 0.9 % 
normal saline, whereas the saline group received a washout with an equivalent volume of 0.9 % 
normal saline. We recorded the participants’ basic characteristics, heart rate, blood pressure, the 
incidence and intensity of pain (measured by the visual analogue scale), and the usage of post
operative analgesics.
Results: The two study groups did not differ significantly in their basic characteristics, heart rate 
and blood pressure. The saline group had significantly higher pain intensity than the lidocaine- 
saline group at 30 min after surgery (4.61 vs. 2.88, P < 0.0001) and at all other time points 
(P < 0.001). The saline group also took the first dose of analgesics earlier than the lidocaine-saline 
(46.66 Vs. 170.55 min, P < 0.001) and used a significantly higher mean dose of meperidine 
(77.50 mg vs 33.47 mg, P < 0.001).
Conclusion: The use of a lidocaine-saline wash during lumpectomy procedures can significantly 
reduce postoperative pain and lower the necessity for analgesics in patients who have undergone 
breast surgery.
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1. Introduction

Breast cancer is the most prevalent cancer among women, affecting both developing and developed nations. A WHO report in
dicates that in 2022, breast cancer was responsible for the deaths of 670,000 women, with 2.3 million new diagnoses [1]. Additionally, 
breast cancer has the highest rate among women, and represents includes 25 % of all cancers in Iran [2]. Over the past decade, the 
incidence of breast cancer has seen a rapid increase in most developing countries. In Iran, while the occurrence of breast cancer is 
surpassed by stomach and esophageal cancers, it is nonetheless recognized as the most common cancer across the entire population, 
according to the national cancer registry statistics [1].

Lumpectomy is a surgical technique where only the cancerous tissue is excised from the breast. Through a minimal incision, 
surgeons’ access and remove the tumor. This method is considered relatively safe as it maintains the breast’s shape and conserves most 
of its tissue, hence it is also referred to as breast-conserving surgery or partial mastectomy [2]. However, postoperative pain is a 
frequent complication of lumpectomy surgery, often resulting from bruising, stretching, or nerve damage incurred during the pro
cedure [3].

Postoperative pain, an acute condition, is associated with the extent and location of the surgery, the patient’s psychological and 
physiological profile, as well as the manipulation and damage to tissues. It constituting an adverse sensory and emotional experience 
that stems from actual or possible tissue damage [4]. Damage to peripheral tissue and nerves leads to a local inflammatory reaction, 
which increases the level of pro-inflammatory cytokines and sensitizes the central and peripheral nervous systems, leading to severe 
pain [5]. Post-operative pain, remains a common issue for patients. Despite the availability of potent analgesics, 30–70 % of patients 
still report experiencing pain after surgery. Consequently, the utilization of local anesthetics is regarded as a cost-effective, lower-risk, 
and easy approach [6]. Without proper management, postoperative pain can lead to various physiological complications. These 
include delayed gastrointestinal function, resulting in issues such as nausea and vomiting [7] and the initiation of stress responses that 
compromise the immune system and delay wound healing [8]. Surgeries involving the chest or upper abdomen are linked to respi
ratory complications, which may reduce vital capacity and contribute to conditions like atelectasis and pneumonia [9]. Pain can also 
intermittently affect the cardiovascular system, increasing heart rate and vascular resistance, potentially leading to ischemic heart 
events [7]. Surgeons prioritize the management of postoperative pain to speed up patient recovery, shorten hospital stays, and reduce 
post-surgical morbidity [10]. The infiltration of local anesthetics into the surgical site is a cost-effective analgesic technique that is both 
safe and associated with minimal side effects. Theoretically, local application diminishes pain signal transmission from the wound, 
attenuates the inflammatory response, and prevents nociceptor sensitization [11]. Variations in the effectiveness of local anesthetics 
can be attributed to the volume and concentration, factors affecting absorption and tissue diffusion, and the site of medication injection 
[12]. For instance, the administration of 0.5 % bupivacaine and 2 % lidocaine was not effective in reducing postoperative pain in one 
study [13], whereas injections of 0.125 % bupivacaine and 0.3 % ropivacaine have shown efficacy in controlled clinical trials [14,15]. 
Lidocaine, an amino amide local anesthetic, induces a conduction nerve block, preventing stimulation and thereby reducing pain 
transmission [16]. Surgeons have constantly attempted to control postoperative pain in patients for faster recovery to reduce the 
length of hospital stay [17]. The use of local anesthetics for pain relief not only lessens the dependence on narcotics but also improves 
pain tolerance and decreases the incidence of nausea and vomiting in patients [18].

Considering the variation in surgical practices, where some surgeons prefer using normal saline while others opt for a combination 
of normal saline and local anesthetics for cleaning the surgical site, and recognizing the importance of effective postoperative pain 
management and reducing opioid analgesic use, this study aims to evaluate the comparative efficacy of lidocaine-saline versus normal 
saline washing of the lumpectomy cavity in reducing acute postoperative pain.

2. Materials and methods

2.1. Design

This was a comparative study approved by Institutional Clinical Research Ethics Committee (Kurdistan University of Medical 
Sciences, ethics code IR.MUK.REC.1398.289), and all the patients provided written informed consent to participate in the study. To 
compare the effectiveness of the two methods in this study, we used a specific formula to determine the sample size. The alpha and beta 
values were set at 0.05 and 0.2, respectively, with an anticipated difference of 40 %. To enhance the study’s precision, 36 individuals 
were included in each group, resulting in a total sample size of 72 participants.

2.2. Participants

A total of 72 patients scheduled for lumpectomy surgery at Besat and Kowsar hospitals in Sanandaj, Iran, who met the inclusion 
criteria, were enrolled in the study. The inclusion criteria included patients with an American Society of Anesthesiologists (ASA) 
classification of 1–2, aged over 18 years, and without a history of anxiety, cognitive disorders, depression, or psychotic disorders. The 
exclusion criteria encompassed patients who were chronically treated with analgesics such as narcotics, non-steroidal or steroidal anti- 
inflammatory drugs, those with a known sensitivity to lidocaine, and those with cardiovascular diseases.

Patients were randomly allocated to either the lidocaine-saline or saline group using a double-blind block randomization method. 
In each block, two patients were randomly assigned ’A’ or ’B’ codes. Based on these codes, they received either the normal saline- 
lidocaine wash or the normal saline wash during surgery. To preserve the study’s blinding, patients were not informed of their 
group assignment. Furthermore, the solutions for each group were prepared in identical volumes by a scrub nurse who was not 
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involved in the study. The nurse responsible for evaluating the patients and recording the data was also unaware of the group 
assignments.

2.3. Comparison

Upon patient admission to the operating room and the establishment of an IV cannula, a Ringer solution (10 ml/kg) was 
administered before the initiation of anesthesia. General anesthesia was induced using same intravenous medications, including so
dium thiopental (5 mg/kg), atracurium (0.6 mg/kg), and fentanyl (2 μg/kg), and maintained with 1.3 MAC isoflurane and fentanyl. 
Vital signs, including systolic and diastolic blood pressure, mean arterial pressure, heart rate, and blood oxygen saturation (SpO2), 
were monitored upon patient admission and while resting on the bed.

The lidocaine-saline group received washing the lumpectomy cavity with a solution of 2 % lidocaine (LIGNODIC®, Caspian Tamin 
pharmaceutical company) at a concentration of 1.75 mg/kg mixed with 0.9 % normal saline (2 ml/kg). The saline group received a 
wash with an equivalent volume of 0.9 % normal saline. Blood pressure and heart rate were measured before and after the washout 
with saline and lidocaine, and the results were documented in the questionnaire.

2.4. Outcomes

The primary outcome of interest was pain intensity, assessed using the Visual Analog Scale (VAS), a 10-cm ruler that rates pain on a 
scale from 0 (no pain) to 10 (worst pain imaginable). Prior to the study, patients received training on how to use the VAS for pain 
reporting. Pain intensity was recorded in the questionnaire immediately after tracheal tube removal and patient transfer to the re
covery room (time zero), and then at intervals of 15-, 30-, and 60-min post-admission to the recovery unit. Following transfer to the 
ward, pain intensity was measured at 2, 4-, 8-, 12-, and 24-h post-surgery using the VAS. If a patient’s VAS score exceeded 4, intra
venous meperidine (0.4 mg/kg) was administered, and the initial administration was noted. Secondary outcomes, including the he
modynamic changes, anesthesia time, the requirement for analgesics (meperidine), and other potential side effects, were recorded 

Fig. 1. Group randomization according to CONSORT 2010(17).
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within 24 h post-operation. All patients received uniform postoperative care.

2.5. Statistical analysis

Data analysis was conducted using STATA 14 software. The normality of distribution was evaluated using the Kolmogor
ov–Smirnov test, and ordinal variables were treated as non-normally distributed. Descriptive statistics such as mean, standard devi
ation, frequency, relative frequency, and corresponding graphs were used to summarize the data. Depending on the variable type, 
statistical tests including the Mann-Whitney U test, Chi-square test, and Fisher’s exact test were applied. Given the multiple time points 
for pain intensity measurements, a repeated measures ANOVA was utilized. A p-value of less than 0.05 was deemed statistically 
significant.

3. Results

In this study, the data of 72 patients were analyzed (Fig. 1).
There was no significant difference according to the age, body mass index (BMI), duration of anesthesia and duration of surgery 

(Table 1).
The highest level of postoperative pain in the saline group was observed 30 min after surgery, which was significantly higher than 

the lidocaine-saline group (4.61 vs. 2.88, P < 0.05). The intensity of pain at all times had a significant difference between the two 
groups (P < 0.05) (Table 2).

Based on data analysis, the heart rate, systolic and diastolic blood pressure before and after washing were significantly different 
between lidocaine-saline and saline groups (P < 0.05). However, at other times, there was no significant difference in vital signs 
between the two groups (P > 0.05). Furthermore, there was no statistically significant difference between the two groups in SpO2 at 
different times (P > 0.05) (Table 3).

According to results of statistical analysis, average analgesic consumption in the lidocaine-saline group was significantly lower than 
the saline group (P < 0.05). In addition, the first dose of meperidine (0.4 mg/kg) was taken sooner in the saline group (P < 0.05) 
(Table 4).

4. Discussion

The immediate postoperative period following general anesthesia is often complicated by issues such as pain, nausea, vomiting, and 
delirium. The administration of opioids for pain management can further complicate recovery due to associated side effects like nausea 
and constipation. Both patients and physicians are keen on reducing or preventing these adverse effects to facilitate a swift recovery 
and enable early hospital discharge. One alternative for post-surgical pain relief is the injection of lidocaine at the surgical site [16,17].

Lidocaine acts by blocking sodium channels in nerve cell membranes, playing a pivotal role in halting the onset and propagation of 
inflammatory and neuropathic pain [19,20]. Its anti-inflammatory properties are well-documented, including the inhibition of 
neutrophil aggregation at the injury site and the reduction of inflammatory mediator release [21]. Demonstrating antinociceptive 
effects in both peripheral and central nervous systems, lidocaine’s application before surgical incision has been shown to reduce nerve 
conduction from damaged nerves, thus preventing the initiation of pain and the development of secondary hypersensitivity through 
both peripheral and central pathways. Its successful use in managing central and peripheral neuropathic pain, complex regional pain 
syndromes, and fibromyalgia is notable [22].

Our findings indicate a significant difference in postoperative pain intensity at various time points between the saline group and the 
lidocaine-saline group, with the latter experiencing less pain. Additionally, the lidocaine-saline group required a lower dosage of 
meperidine. The first dose of meperidine for pain relief was administered later in the lidocaine-saline group, indicating a delayed need 
for postoperative analgesics.

In the study of Xia et al. [23] which investigated the impact of perioperative intravenous lidocaine infusion on chronic post
operative pain in breast cancer patients, results showed a reduction in chronic pain incidence and an improvement in acute post
operative pain and intraoperative opioid requirements. These findings align with our study regarding the diminished use of narcotics 
and reduced postoperative pain.

Ghimire et a [24] evaluated the effectiveness of lidocaine infusion on postoperative pain outcomes in patients undergoing totally 
extraperitoneal (TEP) laparoscopic inguinal hernioplasty. Their study concluded that the lidocaine group had significantly lower 
median cumulative postoperative morphine consumption and reduced pain intensity, which is consistent with our findings, differing 

Table 1 
Comparison of basic characteristics of participants in the study groups.

Variable Lidocaine- saline group Saline Group P Value

Age (mean ± SD) 37.63 ± 3.35 38.69 ± 3.15 0.173
BMI (mean ± SD) 27.68 ± 2.19 27.42 ± 1.81 0.598
Duration of anesthesia (mean ± SD) 102.22 ± 9.44 100.69 ± 9.86 0.524
Duration of surgery (mean ± SD) 92.08 ± 8.05 91.38 ± 8.91 0.730

BMI: Body Mass Index, P < 0.05.
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only in the method of lidocaine administration. Hassan et al. [25] assessed the influence of intravenous lidocaine infusion on early 
postoperative pain control after complex spine surgeries. They found that the lidocaine group had significantly lower pain scores and 
reduced intraoperative fentanyl use, with a longer duration before requesting rescue analgesia. These results corroborate our study’s 
outcomes in terms of pain reduction and decreased narcotic use.

Nalbani et al. [26], investigated the effect of intravenous lidocaine on pain following knee arthroplasty and limb fracture surgeries. 
Their findings of reduced pain rates, delayed pain onset, and lower analgesic consumption are in agreement with our study.

In the research conducted by Pogorelic et al. [27] to assess the effect of intraperitoneal lidocaine injection as well as its injection 
into the surgical site on pain after laparoscopic varicocele surgery, it was concluded that the intensity of postoperative pain was lower 
in the group receiving lidocaine, and this result was consistent with our study. The similar precise injection method in the surgical site 
can be the reason for reaching comparable findings.

5. Conclusion

The use of lidocaine-saline washout at the surgical site in lumpectomy patients significantly reduces the need for opiates in the 
immediate postoperative period. This positive impact on reported pain levels supports the inclusion of lidocaine in the standard 
treatment protocols for lumpectomy in breast cancer patients. Our findings advocate for clinicians to consider adopting similar ap
proaches in other surgical contexts.
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Table 2 
Comparison of pain levels at various intervals within the study groups.

Time Pain (mean ± SD) P Value

Lidocaine-saline group Saline Group

0 min 3.41 ± 0.58 4.81 ± 0.69 <0.0001
15 min 3.13 ± 0.63 4.33 ± 0.71 <0.0001
30 min 2.81 ± 0.52 4.61 ± 0.83 <0.0001
60 min 2.61 ± 0.49 4.30 ± 0.52 <0.0001
2 h 2.36 ± 0.54 3.44 ± 0.55 <0.0001
4 h 2 ± 4.72 3.08 ± 0.36 <0.0001
8 h 1.94 ± 0.23 3.44 ± 0.50 <0.0001
12 h 2.36 ± 0.59 3.33 ± 0.58 <0.0001
24 h 1.75 ± 0.80 2.96 ± 0.66 <0.0001

Pain measured by Visual Analogue Scale (VAS), min: minutes, P < 0.05.

Table 3 
Comparison of the hemodynamic parameters between the study groups pre- and post-washing.

Variable (mean ± SD) Lidocaine- saline group Saline group P Value

SBP before washing 105.41 ± 4.72 107.50 ± 6.34 0.773
SBP after washing 112.50 ± 5.52 115.44 ± 6.22 0.037
DBP before washing 67.27 ± 3.56 66.47 ± 3.41 0.331
DBP after washing 61.66 ± 2.79 66.30 ± 2.94 0.001
HR before washing 76.52 ± 6.26 76.16 ± 4.08 0.774
HR after washing 71.66 ± 5.78 77.22 ± 4.12 0.001

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, HR: Heart Rate, P < 0.05.

Table 4 
Comparison of the dosage and time of initial administration of meperidine between study groups.

Variable (mean ± SD) Lidocaine - saline group Saline group P Value

Prescribed meperidine (mg) 33.47 ± 11.20 77.50 ± 15.56 < 0.0001
Time to receive the first dose (min) 170.55 ± 38.98 46.66 ± 15.44 < 0.0001

Mg: milligrams, Min: minutes, P < 0.05.

P. Rezagholi et al.                                                                                                                                                                                                     Heliyon 10 (2024) e39265 

5 



Data availability statement

Not applicable.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper.

Acknowledgment

This research was supported by the Deputy of Research and Technology of Kurdistan University of Medical Sciences. The authors 
extend their heartfelt gratitude to the directorate of Kowsar and Besat Hospitals in Sanandaj, as well as the dedicated operating room 
staff, for their invaluable support and assistance.

References

[1] World Health Organization, Breast cancer [Internet] (2023) [cited 2024 Sep 13]. Available from: https://www.who.int/news-room/fact-sheets/detail/breast- 
cancer.

[2] A. Sharifian, M.A. Pourhoseingholi, M. Emadedin, M.R. Nejad, S. Ashtari, N. Hajizadeh, et al., Burden of breast cancer in Iranian women is increasing, Asian Pac. 
J. Cancer Prev. APJCP 16 (12) (2015) 5049–5052.

[3] J.S. Khan, K.S. Ladha, F. Abdallah, H. Clarke, Treating persistent pain after breast cancer surgery, Drugs 80 (1) (2020 Jan) 23–31.
[4] S.A. Naghibi, D. Shojaizadeh, A. Montazeri, J.Y. Cherati, Sociocultural factors associated with breast self-examination among Iranian women, Acta Med. Iran. 

(2015) 62–68.
[5] V.B. Sheppard, M. Figueiredo, J. Canar, M. Goodman, L. Caicedo, A. Kaufman, et al., Latina a LatinaSM: developing a breast cancer decision support 

intervention, Psycho Oncol.: Journal of the Psychological, Social and Behavioral Dimensions of Cancer 17 (4) (2008) 383–391.
[6] V. Wylde, J. Rooker, L. Halliday, A. Blom, Acute postoperative pain at rest after hip and knee arthroplasty: severity, sensory qualities and impact on sleep, 

J. Orthop. Traumatol.: Surgery & Research 97 (2) (2011) 139–144.
[7] M. Kjaergaard, S. Møiniche, K. Olsen, Wound infiltration with local anesthetics for post-operative pain relief in lumbar spine surgery: a systematic review, Acta 

Anaesthesiol. Scand. 56 (3) (2012) 282–290.
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