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Abstract

Background: Episiotomy is a highly painful obstetric procedure that causes noticeable bleeding and is commonly performed

during normal vaginal delivery (NVD).

Objectives: This study aimed to compare the effect of co-treatment with lidocaine and epinephrine in reducing bleeding and

pain during and after episiotomy.

Methods: This randomized, double-blinded clinical trial was conducted on 200 primigravida women admitted for NVD at Yas

Hospital Complex, Tehran, Iran, in 2018. A simple randomization method was used to assign participants in a 1:1 ratio to the

study groups. In both the intervention and control groups, 2 - 3 minutes before the episiotomy, 2% lidocaine hydrochloride (10

mg in 100 cc saline) was injected. In the intervention group, 1:200,000 units of epinephrine were added to the lidocaine

ampoule. Study outcomes included pain intensity, measured using a Visual Analog Scale (VAS), and bleeding intensity, assessed

by counting the number of completely blood-soaked gauzes used during and after the episiotomy. Data were analyzed using

SPSS software version 24. The independent t-test or Mann–Whitney U test was used for quantitative variables, depending on data

distribution. Crosstabs and Fisher’s exact test were applied as appropriate. A P-value of less than 0.05 was considered statistically

significant.

Results: Baseline variables were similar between the two groups. Pain intensity was significantly lower in the intervention

group compared to the control group during (1.61 ± 1.49 vs. 1.95 ± 1.63; P = 0.029) and after (1.94 ± 1.04 vs. 2.46 ± 1.46; P = 0.007)

episiotomy. Furthermore, the number of completely blood-soaked gauzes was significantly higher in the control group (6.59 ±

1.64 vs. 5.79 ± 1.40; P < 0.001).

Conclusions: Although the analgesic effect of lidocaine is well known, our study demonstrated that co-treatment with

epinephrine significantly enhances the analgesic effect and duration of lidocaine, while also reducing bleeding associated with

episiotomy.
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1. Background

Episiotomy is a common obstetric procedure
performed during normal vaginal delivery (NVD) to

facilitate labor and prevent high-degree vaginal tears (1).
Its prevalence varies significantly by country, ranging

from 9.7% to 100%, with the lowest rate reported in

Sweden and the highest in Taiwan, among both

primiparous and multiparous women (2, 3).

Although the World Health Organization (WHO)

recommends restricting episiotomy to complicated

deliveries (4), it is still widely practiced around the

world. However, it has been associated with higher
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perineal pain scores (5-7) and increased blood loss

during delivery (8).

When episiotomy is indicated — for instance, in

pregnancies with fetal distress, forceps or vacuum-

assisted deliveries, premature births, or breech

presentations (9) — it is essential to manage the

associated pain and bleeding effectively.

Episiotomy is a highly painful intervention, not only
at the time of the incision but also in the long term,

affecting aspects such as sexual function (10). Therefore,

it is crucial to use effective analgesic methods to

minimize pain. Lidocaine, a widely used local

anesthetic, is commonly administered in medical

centers for this purpose.

Moreover, some studies suggest that combining local

anesthetics with a vasoconstrictor can prolong the

anesthetic effect and reduce bleeding volume (11).

Recent research has explored the use of lidocaine

with or without epinephrine in various non-obstetric

procedures, such as rigid nasal endoscopy (12), thoracic

surgery (13), and dental surgery (14).

2. Objectives

This study was conducted to evaluate the effects of

lidocaine alone and lidocaine combined with

epinephrine on post-episiotomy pain and bleeding.

3. Methods

This randomized double-blinded clinical trial was

conducted in 2018 on 200 pregnant women admitted

for NVD at Yas Hospital Complex, Tehran, Iran, with 100

women assigned to the intervention group and 100 to
the control group. Inclusion criteria included women

older than 15 years with term, primigravid, singleton

pregnancies in cephalic presentation and anterior

placenta, who were candidates for vaginal delivery and

required an episiotomy. Women with a history of heart

disease, thyrotoxicosis, hypertension (blood pressure >

130/90), allergy to lidocaine or epinephrine, substance

use, receipt of epidural or spinal anesthesia during

labor, or with third- or fourth-degree perineal tears were

excluded. The study was conducted in accordance with

the Helsinki Declaration and approved by the Ethics

Committee of Tehran University of Medical Sciences

(IR.TUMS.MEDICINE.REC.1396.4134), and it was registered

under the IRCT code IRCT20200421047160N1. A

convenience sampling method was used. Sample size

was calculated based on pain intensity reported in a

study by Schinkel et al. (15), comparing women who

received local vasoconstrictors (16.8 ± 11.6) versus those

receiving lidocaine (12.4 ± 9.7) for episiotomy repair.

With 80% power, a 5% type I error, and 10% attrition risk,

208 participants (104 per group) were enrolled. Simple

randomization was used to allocate participants (1:1
ratio). In the intervention group, 2 - 3 minutes before

episiotomy, 2% lidocaine hydrochloride (Caspian Tamin
Pharmaceutical Company, Iran), in the amount of two 5

mg ampoules in 100 cc, was injected along with

1:200,000 epinephrine (Caspian Tamin Pharmaceutical
Company, Iran) using a 10 cc syringe. The control group

received only lidocaine hydrochloride 2% in the same
volume and concentration. In both groups, if the

patient reported pain, a half dose of anesthetic was re-

injected. Episiotomy repair was performed similarly in

both groups using 20/30 sutures. In this double-blind

design, both the participants and the researcher
evaluating the outcomes were blinded to group

allocation. Study outcomes included pain intensity
assessed using a Visual Analog Scale (VAS) and bleeding

intensity measured by the number of completely blood-

soaked gauze pads used during and after episiotomy.
Data analysis was performed using SPSS version 24.

Continuous variables were described as mean ±
standard deviation, and categorical variables as

frequency and percentage. Depending on the

distribution, either the independent t-test or Mann-
Whitney U test was used for comparing quantitative

variables. Categorical data were analyzed using the chi-
square test or Fisher’s exact test. A P-value < 0.05 was

considered statistically significant.

4. Results

We assessed a total of 220 pregnant women, of whom

12 were excluded from the study (10 due to hypertension

and 2 who declined to participate). The remaining 208

women were randomly assigned to either the lidocaine

with epinephrine group or the lidocaine-only group.

During the study, 8 women (4 from each group) were
withdrawn due to cesarean section following full arrest

(n = 1), third-degree perineal tear (n = 3), repair in the

operating room (n = 1), and cases where episiotomy was

ultimately not indicated (n = 3). Therefore, the final

analysis was conducted on 200 pregnant women (Figure
1). Baseline characteristics of the two groups were

statistically comparable (Table 1). Pain scores were

significantly lower in the intervention group compared

to the lidocaine group during (1.61  ±  1.49 vs. 1.95  ±  1.63, P

= 0.029) and after (1.94 ±  1.04 vs. 2.46  ±  1.46, P = 0.007)
episiotomy. Additionally, the number of completely

blood-soaked gauze pads was significantly higher in the

control group (6.59  ±  1.64 vs. 5.79  ±  1.40, P < 0.001)

(Figure 2). Most participants in both groups were able to

urinate within 4 hours postpartum, with no statistically
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Figure 1. Consolidated standards of reporting trials flow diagram

significant difference between them (92% in the

intervention group vs. 87% in the lidocaine group, P =

0.249). No significant differences were found between
the groups regarding other outcomes, including

episiotomy length, use of sedative medication,

episiotomy repair duration, duration of labor ward stay,

breastfeeding initiation time, time to first postpartum

urination, or time to ambulation. Potential
confounding variables, such as newborn birth weight

and participation in prenatal educational classes, were

also assessed and found to be statistically similar

between the two groups.

5. Discussion

Episiotomy is a common obstetric procedure, with

an estimated 35% to 45% of NVD in low- and middle-
income countries involving its use (16). Episiotomy

typically results in approximately 300 to 600 mL of
blood loss (11). In addition to concerns about bleeding,

post-episiotomy pain is a frequent complaint among

https://brieflands.com/articles/semj-153509
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Table 1. Comparison of the Basic Information of the Two Study Groups

Variable Lidocaine Group Lidocaine + Epinephrine Group P-Value

Age (y) 26.09 ± 5.33 25.04 ± 4.80 0.337

Gestational age (d) 279.56 ± 6.04 5.83 ± 280.54 0.245

BMI (kg/m 2) 29.99 ± 2.83 30.16 ± 2.82 0.670

Admission to delivery (h) 18.70 ± 9.66 17.45 ± 10.02 0.370

Episiotomy length (cm) 3.86 ± 0.58 3.85 ± 0.62 0.907

Episiorrhaphy time (min) 29.20 ± 6.87 30.15 ± 6.41 0.313

Receive the second dose of Lidocaine 2 (2) 1 (1) 0.561

Newborn weight (g) 3358.5 ± 397.51 3344.5 ± 459.62 0.818

women, with about half reporting pain that persists for

up to one week after delivery (10).

Although various pharmacological and non-

pharmacological methods for reducing perineal pain —

such as far-infrared radiation (17), capacitive-resistive

radiofrequency (18), cold application (19), cryotherapy

(20), and biofeedback-assisted pelvic floor muscle

training (21) — have been evaluated in previous studies,

limitations include limited global accessibility and lack

of efficacy in reducing bleeding.

Lidocaine is a widely used anesthetic agent for

episiotomy (17). However, pain and bleeding during and
after episiotomy are not fully managed by lidocaine

alone, suggesting the need for complementary agents
such as superficial vasoconstrictors to enhance its

analgesic effects.

In this study, we evaluated the effect of adding

epinephrine to lidocaine in nulliparous women

undergoing episiotomy. The results showed that

epinephrine significantly reduced post-episiotomy pain

severity and bleeding volume.

Due to the favorable impact of epinephrine — which

was also confirmed in our study — it is currently

recommended by the Ministry of Health. Epinephrine

exerts its effect by enhancing the blockade of the

pudendal nerve and interfering with the generation and

conduction of nerve impulses (17).

Another study conducted on 96 Brazilian women

undergoing NVD and requiring perineal repair found
that adding a vasoconstrictor (epinephrine) to lidocaine

significantly reduced the volume of lidocaine needed to

repair first- and second-degree perineal lacerations (15),
which aligns with our findings.

Epinephrine exhibits dose-dependent effects. At low

doses, it primarily stimulates β1 and β2 receptors, while

at higher doses, it acts on α-adrenergic receptors (22).

Several studies (22-24) have indicated that using

epinephrine can prolong the duration and depth of

anesthesia, as well as reduce the required volume of

anesthetic agents, thereby minimizing potential side

effects.

A clinical trial investigated the use of lidocaine, with

or without the local application of lidocaine-prilocaine

cream, in reducing pain during episiotomy repair. The

results showed that pain intensity was significantly

lower in postpartum women receiving both lidocaine

and lidocaine-prilocaine during perineal muscle and

skin repair, without any reported adverse effects (25).

Episiotomy remains a routine procedure in both

developed and developing countries, often leading to
prolonged and severe pain that can interfere with

postpartum maternal responsibilities. Co-treatment
with epinephrine appears to significantly enhance the

analgesic effect and duration of lidocaine, while also

reducing bleeding associated with episiotomy.

Despite the strengths of this study, certain

limitations should be acknowledged, including the

relatively small sample size and the single-center

design. Future research with larger sample sizes is

recommended to assess long-term adverse effects and

evaluate the impact of epinephrine on the quality of

episiotomy repair.

Although the analgesic effect of lidocaine is well

established, our study demonstrated that combining it

with epinephrine significantly enhances its efficacy and

duration, while also effectively reducing episiotomy-

related bleeding.
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Figure 2. Comparison of the pain severity and bleeding of the two study groups

Footnotes

Authors' Contribution: Study concept and design: E.

B.; Acquisition of data, R. R. and N. S.; Analysis and

interpretation of data: K. A.; Drafting of the manuscript,

K. A. and Z. E.

Clinical Trial Registration Code:

IRCT20200421047160N1 .

Conflict of Interests Statement: The authors

declared no conflict of interest.

Data Availability: The dataset presented in the study

is available on request from the corresponding author

during submission or after publication. The data are not

publicly available due to its confidentiality.

Ethical Approval: The study was conducted in

compliance with the Helsinki Declaration. It was

confirmed by the Tehran University of Medical Sciences

ethics committee (IR.TUMS.MEDICINE.REC.1396.4134).

Funding/Support: The authors declared no funding

for the study.

Informed Consent: All the participants signed a

written informed consent before the study

randomization.

References

1. Kartal B, Kizilirmak A, Calpbinici P, Demir G. Retrospective analysis of

episiotomy prevalence. J Turk Ger Gynecol Assoc. 2017;18(4):190-4.

[PubMed ID: 29278232]. [PubMed Central ID: PMC5776158].

https://doi.org/10.4274/jtgga.2016.0238.

2. Izuka E, Dim C, Chigbu C, Obiora-Izuka C. Prevalence and predictors

of episiotomy among women at first birth in enugu, South-East

Nigeria. Ann Med Health Sci Res. 2014;4(6):928-32. [PubMed ID:

https://brieflands.com/articles/semj-153509
https://irct.behdasht.gov.ir/trial/47497
http://www.ncbi.nlm.nih.gov/pubmed/29278232
https://www.ncbi.nlm.nih.gov/pmc/PMC5776158
https://doi.org/10.4274/jtgga.2016.0238


Bastanhagh E et al. Brieflands

6 Shiraz E-Med J. 2025; 26(7): e153509

25506488]. [PubMed Central ID: PMC4250993].

https://doi.org/10.4103/2141-9248.144916.

3. Graham ID, Carroli G, Davies C, Medves JM. Episiotomy rates around

the world: an update. Birth. 2005;32(3):219-23. [PubMed ID: 16128977].

https://doi.org/10.1111/j.0730-7659.2005.00373.x.

4. Carroli G, Belizan J. Episiotomy for vaginal birth. Cochrane Database

Syst Rev. 2000;(2). CD000081. [PubMed ID: 10796120].

https://doi.org/10.1002/14651858.CD000081.

5. Coutada RS, Nogueira-Silva C, Rocha A. Episiotomy: Early maternal

and neonatal outcomes of selective versus routine use. Acta Obstet

Ginecol Port. 2014;8:126-34.

6. Karacam Z, Ekmen H, Calisir H, Seker S. Prevalence of episiotomy in

primiparas, related conditions, and effects of episiotomy on suture

materials used, perineal pain, wound healing 3 weeks postpartum,

in Turkey: A prospective follow-up study. Iran J Nurs Midwifery Res.

2013;18(3):237-45. [PubMed ID: 23983762]. [PubMed Central ID:

PMC3748545].

7. Chang SR, Chen KH, Lin HH, Chao YM, Lai YH. Comparison of the

effects of episiotomy and no episiotomy on pain, urinary

incontinence, and sexual function 3 months postpartum: a

prospective follow-up study. Int J Nurs Stud. 2011;48(4):409-18.

[PubMed ID: 20800840]. https://doi.org/10.1016/j.ijnurstu.2010.07.017.

8. Lam KW, Wong HS, Pun TC. The practice of episiotomy in public

hospitals in Hong Kong. Hong Kong Med J. 2006;12(2):94-8. [PubMed

ID: 16603774].

9. Republic of Turkey Ministry of Health; General Directorate of

Maternal and Infant Health and Family Planning. Safe Motherhood

Participant Book. Ankara, Turkey: Republic of Turkey Ministry of

Health; 2016.

10. Macarthur AJ, Macarthur C. Incidence, severity, and determinants of

perineal pain after vaginal delivery: a prospective cohort study. Am J

Obstet Gynecol. 2004;191(4):1199-204. [PubMed ID: 15507941].

https://doi.org/10.1016/j.ajog.2004.02.064.

11. Myers-Helfgott MG, Helfgott AW. Routine use of episiotomy in

modern obstetrics. Should it be performed? Obstet Gynecol Clin North

Am. 1999;26(2):305-25. [PubMed ID: 10399764].

https://doi.org/10.1016/s0889-8545(05)70077-2.

12. Al-Qudah M. Efficacy of lidocaine with or without epinephrine in

rigid nasal endoscopy. Am J Rhinol Allergy. 2014;28(6):520-2. [PubMed

ID: 25514490]. https://doi.org/10.2500/ajra.2014.28.4110.

13. Garutti I, Olmedilla L, Perez-Pena JM, Arnal D, Pineiro P, Barrigon S, et

al. Hemodynamic effects of lidocaine in the thoracic paravertebral

space during one-lung ventilation for thoracic surgery. J Cardiothorac

Vasc Anesth. 2006;20(5):648-51. [PubMed ID: 17023281].

https://doi.org/10.1053/j.jvca.2006.02.033.

14. Karm MH, Park FD, Kang M, Kim HJ, Kang JW, Kim S, et al. Comparison

of the efficacy and safety of 2% lidocaine HCl with different

epinephrine concentration for local anesthesia in participants

undergoing surgical extraction of impacted mandibular third

molars: A multicenter, randomized, double-blind, crossover, phase IV

trial. Medicine (Baltimore). 2017;96(21). e6753. [PubMed ID: 28538371].

[PubMed Central ID: PMC5457851].

https://doi.org/10.1097/MD.0000000000006753.

15. Schinkel N, Colbus L, Soltner C, Parot-Schinkel E, Naar L, Fournie A, et

al. Perineal infiltration with lidocaine 1%, ropivacaine 0.75%, or

placebo for episiotomy repair in parturients who received epidural

labor analgesia: a double-blind randomized study. Int J Obstet Anesth.

2010;19(3):293-7. [PubMed ID: 20627696].

https://doi.org/10.1016/j.ijoa.2009.11.005.

16. Delaram M, Jafar Zadeh L, Shams S. The Effects of Lidocaine and

Mefenamic Acid on Post-Episiotomy Pain: A Comparative Study.

Shiraz E-Med J. 2016;17(3). https://doi.org/10.17795/semj36286.

17. Sanders J, Campbell R, Peters TJ. Effectiveness of pain relief during

perineal suturing. BJOG. 2002;109(9):1066-8. [PubMed ID: 12269684].

https://doi.org/10.1111/j.1471-0528.2002.02033.x.

18. Huang LH, Lai YF, Chen GD, Lee MS, Ng SC. Effect of far-infrared

radiation on perineal wound pain and sexual function in

primiparous women undergoing an episiotomy. Taiwan J Obstet

Gynecol. 2019;58(1):68-71. [PubMed ID: 30638484].

https://doi.org/10.1016/j.tjog.2018.11.013.

19. Bretelle F, Fabre C, Golka M, Pauly V, Roth B, Bechadergue V, et al.

Capacitive-resistive radiofrequency therapy to treat postpartum

perineal pain: A randomized study. PLoS One. 2020;15(4). e0231869.

[PubMed ID: 32339169]. [PubMed Central ID: PMC7185583].

https://doi.org/10.1371/journal.pone.0231869.

20. Senol DK, Aslan E. The Effects of Cold Application to the Perineum on

Pain Relief After Vaginal Birth. Asian Nurs Res (Korean Soc Nurs Sci).

2017;11(4):276-82. [PubMed ID: 29290275].

https://doi.org/10.1016/j.anr.2017.11.001.

21. Morais I, Lemos A, Katz L, Melo LF, Maciel MM, Amorim MM. Perineal

Pain Management with Cryotherapy after Vaginal Delivery: A

Randomized Clinical Trial. Rev Bras Ginecol Obstet. 2016;38(7):325-32.

[PubMed ID: 27427867]. [PubMed Central ID: PMC10374237].

https://doi.org/10.1055/s-0036-1584941.

22. Achar S, Kundu S. Principles of office anesthesia: part I. Infiltrative

anesthesia. Am Fam Physician. 2002;66(1):91-4. [PubMed ID: 12126036].

23. Sharma S, Halliwell R, Dexter M, Mudaliar Y, Yee K. Acute subdural

haematoma in the presence of an intrathecal catheter placed for the

prevention of post-dural puncture headache. Anaesth Intensive Care.

2010;38(5):939-41. [PubMed ID: 20865883].

https://doi.org/10.1177/0310057X1003800521.

24. Kito K, Kato H, Shibata M, Adachi T, Nakao S, Mori K. The Effect of

Varied Doses of Epinephrine on Duration of Lidocaine Spinal

Anesthesia in the Thoracic and Lumbosacral Dermatomes. Anesth

Analg. 1998;86(5):1018-22. https://doi.org/10.1213/00000539-

199805000-00021.

25. Wongvivattanakarn L, Tangsiriwatthana T. Lidocaine-Prilocaine

Cream versus Placebo in Conjunction with Lidocaine Injection for

Pain Relief during Episiotomy Repair after Normal Vaginal Delivery.

Thai J Obstetrics Gynaecol. 2025;33(3).

https://brieflands.com/articles/semj-153509
http://www.ncbi.nlm.nih.gov/pubmed/25506488
http://www.ncbi.nlm.nih.gov/pubmed/25506488
https://www.ncbi.nlm.nih.gov/pmc/PMC4250993
https://doi.org/10.4103/2141-9248.144916
http://www.ncbi.nlm.nih.gov/pubmed/16128977
https://doi.org/10.1111/j.0730-7659.2005.00373.x
http://www.ncbi.nlm.nih.gov/pubmed/10796120
https://doi.org/10.1002/14651858.CD000081
http://www.ncbi.nlm.nih.gov/pubmed/23983762
https://www.ncbi.nlm.nih.gov/pmc/PMC3748545
http://www.ncbi.nlm.nih.gov/pubmed/20800840
https://doi.org/10.1016/j.ijnurstu.2010.07.017
http://www.ncbi.nlm.nih.gov/pubmed/16603774
http://www.ncbi.nlm.nih.gov/pubmed/15507941
https://doi.org/10.1016/j.ajog.2004.02.064
http://www.ncbi.nlm.nih.gov/pubmed/10399764
https://doi.org/10.1016/s0889-8545(05)70077-2
http://www.ncbi.nlm.nih.gov/pubmed/25514490
https://doi.org/10.2500/ajra.2014.28.4110
http://www.ncbi.nlm.nih.gov/pubmed/17023281
https://doi.org/10.1053/j.jvca.2006.02.033
http://www.ncbi.nlm.nih.gov/pubmed/28538371
https://www.ncbi.nlm.nih.gov/pmc/PMC5457851
https://doi.org/10.1097/MD.0000000000006753
http://www.ncbi.nlm.nih.gov/pubmed/28538371
https://www.ncbi.nlm.nih.gov/pmc/PMC5457851
https://doi.org/10.1097/MD.0000000000006753
http://www.ncbi.nlm.nih.gov/pubmed/20627696
https://doi.org/10.1016/j.ijoa.2009.11.005
https://doi.org/10.17795/semj36286
http://www.ncbi.nlm.nih.gov/pubmed/12269684
https://doi.org/10.1111/j.1471-0528.2002.02033.x
http://www.ncbi.nlm.nih.gov/pubmed/30638484
https://doi.org/10.1016/j.tjog.2018.11.013
http://www.ncbi.nlm.nih.gov/pubmed/32339169
https://www.ncbi.nlm.nih.gov/pmc/PMC7185583
https://doi.org/10.1371/journal.pone.0231869
http://www.ncbi.nlm.nih.gov/pubmed/29290275
https://doi.org/10.1016/j.anr.2017.11.001
http://www.ncbi.nlm.nih.gov/pubmed/27427867
https://www.ncbi.nlm.nih.gov/pmc/PMC10374237
https://doi.org/10.1055/s-0036-1584941
http://www.ncbi.nlm.nih.gov/pubmed/12126036
http://www.ncbi.nlm.nih.gov/pubmed/20865883
https://doi.org/10.1177/0310057X1003800521
https://doi.org/10.1213/00000539-199805000-00021
https://doi.org/10.1213/00000539-199805000-00021

