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INTRODUCTION 

Caesarean sections are effective in saving maternal and 

infant lives when medically indicated. The caesarean 

section rate as per WHO statistics which is supposed to 

be at an optimal 10% has increased in last two decades. 

WHO statistics show that in India caesarean section birth 

accounts for about 17.2% of all the births.1  

Caesarean section is commonly done by Pfannenstiel 

(bikini line) incision.2,3 As with other abdominal 

surgeries, many women experience significant suture site 

pain following LSCS. This continuous incision site pain 

is a result of the subsequent inflammatory reactions 

involved in the operative process.  

It has a negative influence on puerperal women, since it 

makes recovery more difficult, delays early mobility and 

contributes to delay in bonding of mother with the new-

born. Besides, it impacts the breastfeeding process as, 

due to pain it becomes more difficult to find a 

comfortable body position to breastfeed.4  

ABSTRACT 

Background: There is evidence regarding beneficial use of Transcutaneous Electrical Nerve Stimulation (TENS) on 

post Lower Segment Caesarean Section (LSCS) incision pain. However, efficacy of different types of TENS 

following C section pain has not yet been explored adequately. 

Methods: 96 women who had recently undergone LSCS were included for the study. The subjects were in the age 

group of 20 to 40 years (25.84±3.96); having pain intensity 4 or more on Numerical Pain Rating Scale (NPRS). They 

were divided into three groups by random allocation method; namely Group A: Acupuncture (Low/Motor) TENS, 

Group B: Conventional (High/Sensory) TENS and Group C: Control group. Group A and B received specific type of 

TENS twice a day for 15 minutes. Control group C did not receive any TENS intervention. All subjects received 

standard post-operative medications and physiotherapy. Pain intensity was recorded on NPRS pre and post 

intervention.  

Results: Both Acupuncture TENS and Conventional TENS significantly decreased post-operative pain intensity as 

compared to control group (p value <0.0001). 

Conclusions: Both, acupuncture and conventional TENS are equally effective in reducing post LSCS incision pain at 

a strong and non-painful intensity. 
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Transcutaneous electric nerve stimulation (TENS) is a 

physiotherapeutic resource commonly used for 

symptomatic management of acute and chronic pain. It 

acts by relieving pain, replacing or complementing 

analgesics. Pain relief brought by TENS is based partly 

on the pain gate theory, proposed by Melzack and Wall in 

1965 and partly on the descending pain pathway 

modulation. According to pain gate theory, painful 

perception modulation by TENS is attributed to the 

recruitment of afferent Aβ fibres in spinal cord dorsal 

horn, which would prevent or make difficult the 

activation of fibres which conduct pain. Pain modulation 

by TENS via the descending pain pathway is through 

release of endorphins, serotonin, and enkephalin.5,6 

There are many different types of TENS, such as 

conventional, acupuncture, modulated, burst, and brief 

intense TENS, which vary according to intensity, 

frequency and pulse characteristics. Commonly used 

TENS are Conventional, Acupuncture and Brief intense 

TENS.7,8 

TENS units are typically of two types: electrically 

operated and battery operated (portable). TENS is 

delivered by silicon impregnated carbon rubber 

electrodes. They are secured to the site by straps and/or 

adhesive tape. Sterile electrode gel is the commonly used 

conducting medium. This helps transmit the TENS 

impulses through the skin; hence the term 

‘transcutaneous’.8 

There is evidence regarding effective use of TENS post 

abdominal surgeries including caesarean section for 

incisional pain. Although it is an effective adjunctive 

therapy for postoperative pain, the effects of different 

frequencies and intensities of stimulation have not yet 

been systematically investigated.9 Recent evidence 

regarding use of Acupuncture TENS in post C-section is 

limited. Hence the study was undertaken to determine the 

efficacy of Acupuncture TENS in post C-section incision 

pain.  

METHODS 

Table 1: Numerical pain rating scale. 

Pain Rating 

Minimal pain 0-4 

Moderate pain 4-7 

Severe pain 7-10 

 

Sample size was calculated using openepi software and as 

per previous studies. After obtaining institutional ethical 

committee approval, 96 subjects in the age group of 20 to 

40 years (25.84±3.96); who had recently undergone either 

elective or emergency LSCS in a tertiary care centre, 

having moderate pain (intensity 4 or more on numerical 

Pain Rating Scale (NPRS) (Table 1) and willing to 

participate were included in the study.10 Women with any 

post-partum complications such as post-partum 

haemorrhage and/or any condition that contraindicated 

application of TENS were excluded from the study.  

 

Table 2: Demographic details. 

Variable 
Group A Group B Group C 

Acupuncture (n=32) Conventional (n=32) Control (n=32) 

Age (years) 26.12±3.57 25.62±3.73 25.78±4.44 

Primi-parous n=16 n=14 n=15 

Multi-parous n=16 n=18 n=17 

Elective LSCS n=20 n=21 n=20 

Emergency LSCS n=12 n=11 n=12 

 

After obtaining informed written consent from the 

subjects, they were divided into three groups by random 

allocation method; namely Group A: Acupuncture TENS, 

Group B: Conventional TENS and Group C: Control 

group. All subjects received standard post-operative 

medications as prescribed by the obstetrician. Study 

procedure was explained in detail to all subjects in the 

language best understood by them and general 

information was documented after taking informed 

written consent (Table 2). TENS was administered to 

subjects, minimum of 12 hours post LSCS; to prevent 

acute interferences in post anaesthetic recovery. Group A 

received Acupuncture TENS (Frequency 2 Hz) and 

Group B received conventional TENS (frequency 120 

Hz) for 15 minutes twice a day at a maximum intensity 

comfortably tolerated.11 

Transcutaneous Electrical Nerve stimulation unit was 

used with 4 rubber electrodes. Treatment was given in a 

crook lying position. Electrodes were placed in a crossed 

pattern with close proximity to suture site over the 

incision, two being above and two below the incision. 

Conductive hypoallergenic gel and micro pore tape was 

used to fix the electrode for good skin adherence.5,12 
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Table 3: Standard post-natal physiotherapy regimen 

after caesarean section. 

Breathing 

exercises 

Deep breathing exercises. Inspiration 

with pursed lip expiration followed 

by huffing/ coughing. 

Core 

activation 

Gentle in drawing of the lower 

abdomen, held for 5-10 seconds. No 

holding of breath. Crook lying position. 

Static abdominal contraction held for 

5-10 seconds. Supine/crook lying 

position. 

Pelvic floor 

exercises 

Slow, controlled contractions of the 

pelvic floor followed by fast short 

contractions of the pelvic floor muscles 

performed in crook lying position. 5-10 

repetitions of each. Repeated every 

couple of hours. Isometric gluteal 

contractions (each held for 5-10 

seconds), repeated every couple of 

hours. Crook lying/supine position. 

Pelvic tilt in the crook lying position. 

Ergonomics  

Support sutures while coughing. 

Adequate low back support during 

sitting and breast feeding. 

Group C did not receive any TENS intervention. Subjects 

in all three groups received standard postnatal 

physiotherapy i.e. breathing exercises, bed mobility 

exercises, core exercises, ergonomic advice and postural 

care regarding breastfeeding positions (Table 3). Pain 

intensity was assessed using NPRS, pre and post 

intervention. Data thus collected was further subjected to 

statistical analysis.2,13 

RESULTS 

Table 4: Comparative results of pain assessment on 

numerical rating scale. 

 

Group A Group B Group C 

Pre Post Pre Post Pre Post 

Mean 7 4.62 6.62 4.40 6.62 5.87 

SD 1.73 1.76 1.59 1.57 1.63 1.61 

Max 10 9 10 7 10 9 

Min 5 0 4 1 4 3 

Statistical analysis was done using graph pad instant 

software. Table 4 shows the mean difference in pain 

reduction as measured on NPRS. 

Table 5: Comparison of NPRS scores between the 

groups prior to intervention. 

 Group A Group B Group C p-value 

Mean 7 6.62 6.62 
0.6770 

Not 

significant  

SD 1.73 1.59 1.63 

Max 10 10 10 

Min 5 4 4 

Comparison of the Pre NPRS-score (prior to intervention) 

in between the three groups using Kruskal-Wallis test, 

(P=0.6770) indicated that all three groups were 

comparable (Table 5). 

Table 6: Comparison of NPRS scores between the 

groups post intervention. 

 Group A Group B Group C p-value 

Mean 4.62 4.40 5.87 
0.0047 

Very 

significant 

SD 1.76 1.57 1.61 

Max 9 7 9 

Min 0 1 3 

Comparison of the Post NPRS-score (Post intervention) 

in between the three groups using Kruskal-Wallis test 

showed P value as 0.0047; i.e. very significant. indicating 

that there was statistically significant effect post 

intervention (Table 6). 

Table 7: Dunn’s multiple comparison test. 

 p-value Significance 

Group A (acupuncture 

TENS) versus Group B 

(conventional TENS) 

>0.05 Not significant 

Group A (acupuncture 

TENS) versus Group C 

(Control) 

<0.05 Significant 

Group B (conventional 

TENS) versus Group C 

(Control) 

<0.05 Significant  

Further, Dunn’s Multiple Comparison test was performed 

to analyse which group showed most effective difference 

post intervention (Table 7). It reveals that any type of 

TENS was effective as compared to control group (P 

value <0.05). 

Table 8: Comparison of difference of pre-post NPRS 

scores in between the interventional Group A and B. 

 Group A Group B p-value  

Difference of 

mean (pre-post) 
2.38 2.22 

0.6609 

Not significant 

Applying Mann-Whitney test (Table 8), compared the 

efficacy of acupuncture TENS (Group A) versus 

conventional TENS (Group B). It revealed that 

acupuncture TENS was as effective as conventional 

TENS in reducing post LSCS suture pain.  

Thus, both the interventional groups (A and B) were 

effective in reducing post LSCS incision pain, as 

compared to control group (C). Amongst the 

interventional groups, acupuncture TENS was found to 

be equally effective as conventional TENS in reducing 

post LSCS incision pain. 
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Parity wise, amongst multiparous and primiparous 

women it was found that, pain relief by acupuncture and 

conventional TENS was extremely significant as 

compared to no intervention. Wilcoxon’s pair matched 

test and Paired T test were used to statistically analyse the 

data for the effect of different types of TENS on 

primiparous and multiparous women. (Table 9 to 12). 

  

Table 9: Parity wise effect of different type of TENS on pain as measured on NPRS (multiparous women). 

  Group A (Acupuncture TENS) Group B (Conventional TENS) Group C (Control Group) 

  Pre Post Pre Post Pre  Post 

Mean 6.31 4 6.75 5.06 6.56 6.06 

SD 1.44 1.31 1.43 1.34 1.5 1.8 

Table 10: Statistical analysis- parity wise effect of different type of TENS on pain as measured on NPRS 

(multiparous women). 

Group A (Acupuncture TENS) Group B (Conventional TENS) Group C (Control Group) 

Test p-value Interpretation Test p-value Interpretation Test p-value Interpretation 

Wilcoxon 

matched 

pair test 

<0.0001 
Extremely 

significant 

Wilcoxon 

matched 

pair test 

<0.0001 
Extremely 

significant 

Wilcoxon 

matched 

pair test 

0.0078 Significant 

Table 11: Parity wise effect of different type of TENS on pain as measured on NPRS (primiparous women). 

  Group A (Acupuncture TENS) Group B (Conventional TENS) Group C (Control Group) 

  Pre Post Pre Post Pre  Post 

Mean 7.68 5.25 6.28 3.64 6.96 5.8 

SD 1.81 2.01 1.81 1.59 1.68 1.47 

Table 12: Statistical analysis- parity wise effect of different type of TENS on pain as measured on NPRS 

(primiparous women). 

Group A (Acupuncture TENS) Group B (Conventional TENS) Group C (Control Group) 

Test p-value Interpretation Test p-value Interpretation Test p-value Interpretation 

Paired T 

test 
<0.0001 

Extremely 

significant 

Wilcoxon 

matched 

pair test 

0.0002 
Extremely 

significant 

Wilcoxon 

matched 

pair test 

0.0156 Significant 

 

DISCUSSION 

The present study aimed at finding out the comparative 

effectiveness between conventional TENS and 

acupuncture TENS in post LSCS incision pain. The study 

revealed that interventional groups had significant pain 

relief as compared to control group.  Among the 

interventional groups, it showed conventional as well as 

acupuncture TENS were equally effective in bringing 

about pain relief.   

Pain is defined as an unpleasant sensory and emotional 

experience associated with actual or potential tissue 

damage as put forward by International Association for 

the Study of Pain. Pain after surgery is a very specific 

entity, being the result of an inflammatory process and 

injury to nerves. Although inflammation and neural tissue 

damage occur, the pathophysiology of postoperative pain 

is unique, and the consequences are specific.14 Pain 

sensation is transmitted by the Aδ and C nerve fibres. The 

Aδ receptors respond to strong mechanical stimulation 

and to damaging heat above 45° C. When these fibres are 

stimulated, they cause prickling or stinging sensation 

known as first or fast pain. Aδ receptors are present 

mainly in the skin and to some extent in the joints and 

muscles. Impulses travel at a speed of 15 m/s along 

myelinated nerve fibres.7,15 

C fibre receptors respond to mechanical, chemical and 

heat stimuli. They are sensitive to chemicals released 

from tissue damaged by any stimulus. This include 

inflammatory changes leading to release of hydrogen 

ions, histamine, serotonin, prostaglandins E and F as well 

as ATP, ADP and Lactic acid. Their stimulation gives 

rise to dull aching or slow pain. The C fibre receptors 

(free nerve endings) are found all over the body. Impulses 

travel at a speed of 1 m/s along unmyelinated nerve 

fibres.7,16 The cell bodies of Aδ and C fibres are found in 

the dorsal root ganglion and their central connections 
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enter the spinal cord via the dorsal root. Here they 

synapse with central nociceptive transmission cells. From 

here information is transmitted via the spinothalamic tract 

or via the spinoreticular tract to the thalamus. From the 

thalamus information is transmitted to the somatosensory 

cerebral cortex and other regions of the brain. The 

substance P is the main neurotransmitter of this 

nociceptive system.7,17 

Any surgical procedure causes tissue damage and sets in 

an inflammatory process; the symptoms being pain and 

loss of function. Thus, if effectively managed will go a 

long way in providing early return to activity and 

bonding with the baby post LSCS. Post LSCS pain 

management includes non-steroidal anti-inflammatory 

drugs and TENS. TENS has added advantage of being 

non-invasive and having no side effects.18,19 

TENS is a widely used modality for pain relief in 

physiotherapy and there are variations in its parameters 

having various effects. It activates complex neuronal 

network to reduce pain by activating descending 

inhibitory systems in the central nervous systems to 

reduce hyperalgesia. Both conventional and acupuncture 

TENS are known to provide analgesia, specifically when 

applied at a strong, non-painful intensity, at frequencies 

and intensities used clinically. Although, both types of 

TENS provide pain relief, they do so by different 

mechanisms.20 

Conventional TENS uses high frequency, low intensity 

pulses. (12-30 mA, 100-150 Hz) It is perceived as strong 

comfortable electrical aesthesia with no muscle 

activity.  It has been associated with moderate pain relief 

lasting up to 2-3 hours post application. These impulses 

stimulate large diameter Aβ fibers. These fibers give off 

collaterals, which impinge on nociceptor cells of Aδ and 

C pain fibers in laminae of the posterior horn of spinal 

cord. It is believed that the input of these 

mechanoreceptors effectively reduces the excitability of 

the nociceptor cells to pain generating stimuli; referred to 

as presynaptic inhibition. This is what is popularly known 

as gate control theory of pain, suggested by Melzack and 

Wall in 1965. It also puts forth that pain perception is 

regulated by ‘gate’ which may be opened or closed by 

means of other inputs from peripheral nerves or from 

central nervous system, thus increasing or decreasing the 

pain perceived. This type of pain relief is brought about 

by the high frequency, low intensity conventional type of 

TENS.21,22 

Patients experience acupuncture TENS as a strong 

comfortable electrical paresthesia with an occasional 

muscle twitch. It provides pain relief typically lasting 6-7 

hours post application.14 Morphine acts on the C fibers 

system and hence controls tissue damage pain. It imitates 

naturally occurring group of neurotransmitters, 

encephalin, endorphin and dynorphin. In the substantia 

gelatinosa there are interneurons which can produce 

encephanlin to inhibit the C system cells in this region. 

Collateral branches of Aδfibers in the posterior horn 

connect with these interneurons and stimulate them. 

Thus, stimulation of the Aδ fibers by electrical impulses 

will damp down C fibers system type pain. This is the 

postulated mechanism of pain relief by acupuncture 

TENS (1-5 Hz and above 30 milli-amperes).7,21 

Morphine type of effect on C fiber system by 

conventional TENS but involving the centers in midbrain 

and serotonin as neurotransmitter, has been postulated. 

Activation of Aδ pain fibers provokes impulses in 

midbrain that travel back down in the spinal cord to 

inhibit nociceptive neuron at the original level. Aδ 

nociceptors in the spinothalamic tract give off collaterals 

branches to periaqueductal grey matter (PAG) in the 

midbrain. Descending neurons from this region pass to 

various subregions of the rostral ventral medulla and then 

to the spinal dorsal horn generating serotonin and 

noradrenaline in the substantia gelatinosa. This is 

commonly known as descending pain suppression 

pathway.7,16,17 

CONCLUSION 

The study explored the alternative use of acupuncture 

TENS with a view of providing longer lasting analgesia 

as opposed to conventional TENS. While proving that 

any type of TENS (conventional/acupuncture) is better 

than no TENS at all; also showed that acupuncture TENS 

is as effective as conventional TENS in management of 

post LSCS incision pain. 
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