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INTRODUCTION 

The passage of high frequency electric current through the tissues to 

produce a required clinical effect is called as electrosurgery. The term 

diathermy is from Greek words “therma” reffering to heat and “dia” 

referring to through. Diathermy’s literal meaning is heating through. A 

German physician Carl France Nagelschmidt,  in the  year 1909 coined the 

term diathermy first. 

Surgical diathermy is usually known by the term as “electrosurgery” 

or electrocautery. They involve the usage of high frequency Alternating 

electric current in surgery. Diathermy is used mainly for three purposes- 

coagulation, Fulguration,cutting. Two types of diathermy include 

MONOPOLAR and BIPOLAR. 

Monopolar – where electrical current passes from one electrode near 

the tissue to be treated to other fixed electrode placedelsewhere in the body. 

Usually this type of electrode is placed in contact with buttocks or near the 

leg 

Bipolar- where both electrodes are mounted on same pen like device 

and electrical current passes only through the tissue which being treated. 

Advantage of bipolar electrosurgerys is that it prevents the flow of current 

through other tissues of the body and focuses only on the tissue which is in 

contact. 
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Burns from electrocautery usually arise from a faulty grounding pad 

or from an outbreak of a fire. Monopolar electrocautery works because 

radiofrequency energy is concentrated within the surgical instruments small 

surface area. The electrical circuit is completed by passing current through 

the patient’s body to a conductive pad that is kept connected to the 

radiofrequency generator. Because the pad’s surface area is larger compared 

to the instrument’s tip, energy density across the pad is reliably low enough 

so that no tissue injury occurs at the pad site. Electrical shocks and burns are 

possible however if the circuit is interrupted or energy is concentrated by any 

means. Flash fires have occurred in operation rooms while using 

electrocautery. Cases have been reported.  Flash fires incidence is more 

when the anaesthetic agent increases the oxygen tension. 

The ESU should be avoided in the presence of flammable agents. 

Oxygen enriched environments are to be avoided. The active electrode 

should be placed in a clean, dry, well-insulated safety holster when not being 

used. Usage of red rubber catheters or other materials as a sheath on active 

electrodes should be avoided. 

Surgical incisions are generally made with scalpel. Usage of scalpel 

results in skin bleeding which obscure the operating time. Other alternative 

method in making skin incision is diathermy. Diathermy is mainly used for 

tissue destruction especially for haemostasis. Surgeons usually avoid 
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diathermy for making skin incisions due to certain reasons like wound 

infection, delayed wound healing, and excessive scarring. 

Diathermy incision has certain significant advantages compared with 

scalpel because of reduced incision time, less blood loss, reduced 

postoperative time. 

Diathermy incision is not a true cutting incision. Diathermy heat cell 

within tissues rapidly that they vaporise leaving the cavity within cell matrix, 

heat created disappears as steam instead of being spread to adjacent tissue. 

The moving electrode contracts and vaporises the new cells and an incision 

is created. 

No single study till date has focussed on diathermy skin incisions in 

elective midline laparotomies exclusively so as to make out the 

complications. This study compares diathermy and scalpel skin incisions in 

terms of incision time, blood loss, wound character and scar assessment in 

midline laparotomy surgeries in Government Rajaji hospital Madurai. 
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AIM: 
This study is to compare the outcome of diathermy incisions versus steel 

scalpel incisions in abdominal surgeries with regards to, 

1. INCISION TIME 

2. INCISIONAL BLOOD LOSS 

3. POSTOPERATIVE WOUND INFECTION 

4. SCAR CHARACTER 

Also to study the tissue changes and lateral extent in diathermy skin 

incisions. 

 

OBJECTIVES: 

 To compare the outcome of  diathermy incisions versus steel scalpel 

incisions in abdominal surgeries 

 To  study the tissue changes and lateral extent of tissue injury in 

diathermy skin incisions 
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STUDY DESIGN 

 It is a prospective comparative study. 

PERIOD OF STUDY: 

One year (September 2017 – September 2018) 

COLLABORATING DEPARTMENT: 

  PATHOLOGY 

PLACE OF STUDY:  

Government RajajiHospital,Madurai. 

SELECTION OF STUDY SUBJECTS: 

All patients posted for elective  laparotomy surgeries 

SAMPLE SIZE:  

90 Patients 

DATA COLLECTION:     

Data regarding history, clinical examination, nature of surgery, 

postoperative outcome will be included 

ETHICAL CLEARANCE: 

Approved by the Institute of Ethical Committee, Madurai Medical 

College. 

CONSENT: 

Informed and written consent from all patients 
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REVIEW OF LITERATURE 
THE SKIN 

Most of the surfaces of the body which are not repeatedly exposed to 

increased abrasion and wear and tear are covered by thin skin. The epidermis 

at these regions is thinner and its cellular composition is simpler than that of 

thick skin. 

Hair follicles, sebaceous glands and different types of sweat glands 

(apocrine and eccrine) are present in thin skin. Smooth muscle fibres called 

arrectorpili are attached to the connective tissue sheath of hair follicles and 

connective tissue sheath of dermis. Numerous sebaceous glands are 

associated with the hair follicles. So the term “thick skin” and “thin skin” 

refers to the thickness of the epidermis only. It does not include the layers 

below it which can vary in thickness depending on the location of the body. 

The skin has two layers: the epidermis and dermis. The epidermis is 

the superficial cellular layer. The dermis located below the epidermis 

contains connective tissue fibres and also cellular components of epidermal 

origin. 

The epidermis has a stratified squamous epithelium and a thin layer of 

keratinized cells forming the stratum corneum. The superficial cells in the 
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stratum corneum are shed constantly or desquamate from the surface. The 

stratum corneum of thin skin is much thinner than that of thick skin. A few 

rows of polygonal cells in the epidermis form the layer stratum spinosum. 

The narrow zone of connective tissue present below the epidermis is 

the papillary layer of the dermis.This layer indents the base of the epidermis 

to form the dermal papillae. The bulk of the dermis is comprised by deeper 

reticular layer. It consists of dense irregular connective tissue. The 

hypodermis refers to a small portion of the underlying subcutaneous adipose 

tissue. 

Skin appendages like sweat glands and hair follicles develop from the 

epidermis but are located in the dermis. Coiled portion of the sweat gland are 

found in the reticular layer of dermis. The elongated portion of the sweat 

gland continues to the surface of the skin as excretory ductal portions of the 

sweat glands. The circular and deeper parts of the sweat glands are secretor 

portions.The expanded terminal portion of the hair follicle is the hair bulb.  

Within each dermal papilla there is a capillary network vital for sustaining 

hair follicle. 

In addition to nutritive function, dermal vasculature has a 

thermoregulatory function which involves arteriovenous anastomoses or 

shunts. The shunts reduce the blood flow in the papillary layer to minimize 
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heat loss when it is hot and helps in maintaining a constant body 

temperature. 

With its extensive surface and external location, skin functions as an 

extensive receiver for certain environmental stimuli. Many sensory receptors 

are present in the skin which includes simple nerve endings with no glial or 

collagenous covering and more complex structures with sensory fibres 

enclosed by glia and connective tissue. The unencapsulated receptors are 

 Tactile discs which are associated with epidermal tactile cells and 

functions as receptors for light touch. 

 Free nerve endings in the papillary dermis and extending into the 

lower epidermal layer which respond primarily to high and low 

temperatures, pain and itching but also functions as tactile receptors. 

 Root hair plexuses which are a web of sensory fibres surrounding the 

bases of hair follicles in the reticular dermis that detects movements of 

the hairs 
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FIGURE 1: SHOWING HISTOLOGY OF NORMAL SKIN 
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The idea that the high-frequency electromagnetic currents would have 

therapeutic effects has been proposed separately around the same time 

(1890-91) by French physician Jacques Arsened'Arsonval  and Serbian. 

American engineer Nikola Teslad'Arsonval did the first systematic studies in 

1890 about the effect of alternating current on the body. They explained that 

frequencies above 10 kHz usually do not cause any physiological reaction 

of electric shock. He developed the three major methods that are used to 

apply high-frequency current to the body. They are contact electrodes, 

capacitive plates, and inductive coils. . The ability of high-frequency 

currents to produce heat in the body was noted by Nikola Teslain 1981. 

In 1900 application of high-frequency current to the body was used to 

treat a wide variety of medical illness in the new medical field 

of electrotherapy. By 1899 Austrian chemist von Zaynek worked on the rate 

of heat production in tissue as a function of frequency and current density, 

and first proposed using high-frequency currents for deep heating therapy.In 

1908 German physician Karl Franz Nagelschmidt coined the 

term diathermy.He published the first textbook on diathermy in 1913 

. Nagelschmidt is considered as the founder of the field. 

  

https://en.wikipedia.org/wiki/Jacques_Arsene_d%27Arsonval
https://en.wikipedia.org/wiki/Nikola_Tesla
https://en.wikipedia.org/wiki/Electric_shock
https://en.wikipedia.org/wiki/Electrotherapy
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FIGURE 2: SHOWING MODERATE ELECTRIC SURGICAL 

GENERATOR 

MODERN ELECTRIC SURGICAL GENERATOR

 

The three forms of diathermy employed by physical therapists 

are ultrasound, microwave and short wave . The use of moderate heat 

using diathermy increases the rate of flow of blood, speeds up metabolism 

and the rate of ion diffusion across cellular membranes. The fibrous tissues 

in tendons, joint capsules, and scars are more easily stretched when exposed 

to heat. This facilitating the relief of stiffness of joints and helping in 

relaxation of the muscles. Muscle spasm is also relieved. 

  

https://en.wikipedia.org/wiki/Ultrasound
https://en.wikipedia.org/wiki/Short_wave
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ULTRASOUND DIATHERMY 

Ultrasound diathermy uses high-frequency acoustic vibrations which, 

when are made to propel through the tissues, are made to convert into heat. 

As the response to acoustic vibrations is different is muscles and other 

structures, ultrasound diathermy is of much use in delivering heat; some 

structures are more absorptive and some structures are more reflective. For 

example, in subcutaneous fat, relatively little energy is converted into heat, 

but in muscle tissues there is a much higher rate of energy conversion to 

heat. 

The therapeutic ultrasound apparatus generates a high-frequency 

alternating current, which is consequently converted into acoustic vibrations. 

The apparatus is moved slowly across the surface of the part which is being 

treated. Ultrasound is a highly effective agent for the application of heat, but 

it should be used only by a therapist who is fully aware of its disadvantages 

and the contraindications for its use. 

SHORTWAVE DIATHERMY 

There are two modes of using Short wave diathermy machines. One 

mode uses two condenser plates that are placed on either side of the body 

part to be treated. Another mode of application is by induction coils that are 

pliable and can be molded to fit the part of the body under treatment. As the 
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high-frequency waves travel through the body tissues between the 

condensers or the coils, they are spontaneously converted into heat. The 

degree of heat and depth of penetration is based on the part on the absorptive 

and resistance properties of the tissues that the waves encounter. 

At present, Short wave diathermy operations use the ISM 

band frequencies of 13.56, 27.12, and 40.68 megahertz. Most commercial 

machines operate at a frequency of 27.12 MHz, which has a wavelength of 

approximately 11 meters. 

Short wave diathermy is usually prescribed for treatment of deep 

muscles and joints that are under cover of heavy soft-tissue mass, for 

example, the hip. In some situations short wave diathermy could be applied 

to localize deep inflammatory processes, as in pelvic inflammatory 

disease. Short wave diathermy can also be used for hyperthermia therapy, 

as an adjuvant to radiation in cancer management. Typically, hyperthermia 

would be included twice a week before radiation. 

  

https://en.wikipedia.org/wiki/ISM_band
https://en.wikipedia.org/wiki/ISM_band
https://en.wikipedia.org/wiki/Pelvic_inflammatory_disease
https://en.wikipedia.org/wiki/Pelvic_inflammatory_disease
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FIGURE 3 : SHOWING SHORTWAVE DIATHERMY USED FOR 

HYPERTHERMIA THERAPY 

 

MICROWAVE DIATHERMY 

Microwave diathermy uses microwaves, which radio waves which 

are higher in frequency and shorter in wavelength than the short 

waves mentioned above. Radar used microwaves, having a frequency more 

than three hundred MHz and a wavelength less than one meter. Microwave 

therapy coverts energy into heat and performs its function by distributing 

throughout the body. Poor depth of penetration is the major disadvantage of 

microwave diathermy. It is the easiest mode of diathermy. 

Use of microwaves in high dosage is contraindicated on edematous 

tissue, over wet dressings, or near metallic implants in the body because of 

https://en.wikipedia.org/wiki/Microwave
https://en.wikipedia.org/wiki/Frequency
https://en.wikipedia.org/wiki/Wavelength
https://en.wikipedia.org/wiki/Short_wave
https://en.wikipedia.org/wiki/Short_wave
https://en.wikipedia.org/wiki/Edematous
https://en.wikipedia.org/wiki/Edematous
https://en.wikipedia.org/wiki/File:Diathermy_unit_for_hyperthermia_treatment.jpg
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the danger of local burns. Microwaves and short waves cannot be used on or 

near patients with implanted electronic cardiac pacemakers. 

Hyperthermia induced by microwave diathermy increases the 

temperature of deep tissues from 41 °C to 45 °C using electromagnetic 

power. The biological mechanism that regulates the relationship between the 

thermal dose and the healing process of soft tissues with low or high water 

content or with low or high blood perfusion is still not clear. Microwave 

diathermy treatment at 434 and 915 MHz can be effective in the short-term 

management of musculo-skeletal injuries. 

Hyperthermia is safe if the temperature is kept under 45 degrees 

Celsius or 113 degree Fahrenheit. The absolute temperature is insufficient to 

predict the damage that it may produce. 

Microwave diathermy-induced hyperthermia produced short-term pain 

relief in patients suffering from supraspinatus tendinopathy. 

The physical characteristics of almost all the devices used in practice 

to heat tissues have been proved to be inefficient to reach the required 

therapeutic heating patterns in the range of depth of the damage tissue. The 

earlier studies performed with newer microwave devices working at 

434 MHz have show promising results. But, adequately designed 

prospective-controlled clinical studies need to be completed to confirm the 

https://en.wikipedia.org/wiki/Hyperthermia
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therapeutic advantages of hyperthermia with higher number of patients, 

longer-term follow-up and different populations. 

Microwave diathermy is used in the treatment of superficial tumour 

masses with conventional radiotherapy and chemotherapy. Hyperthermia 

has been used in oncology for nearly 35 years, in addition to radiotherapy, in 

the management of wide range of tumour masses. In 1994, hyperthermia was 

introduced in various countries of the European Union as a modality for use 

in physical medicine and sports traumatology. Its use has now been 

successfully extended to physical medicine and sports traumatology in 

Central and Southern Europe. 

  

https://en.wikipedia.org/wiki/Radiotherapy
https://en.wikipedia.org/wiki/Chemotherapy
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FIGURE 4: SHOWING GROUNDED ELECTROSURGICAL 

SYSTEMS 

GROUNDED ELECTROSURGICAL SYSTEMS

 

SURGICAL DIATHERMY 

It is also known as "electrosurgery" or "electrocautery". Surgical 

diathermy involves the use of high-frequency Alternative Current. Electric 

current is used in the field of surgery as either a cutting modality, or else to 

cauterize small blood vessels to stop bleeding. This technique induces 

localized tissue burning and damage, the zone of which is controlled by the 

frequency and power of the device. 

  

https://en.wikipedia.org/wiki/Electrosurgery
https://en.wikipedia.org/wiki/Cauterization#Electrocautery
https://en.wikipedia.org/wiki/Surgery
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Types 

Diathermy used in surgery is of typically two types. 

 Monopolar, where electric current passes from one electrode kept nearer 

to the tissue to be treated to other fixed electrode which is the indifferent 

electrode elsewhere in the body. Usually this type of electrode is placed 

in contact with buttocks or around the leg. 

FIGURE 5: SHOWING MONOPOLAR TYPE OF DIATHERMY 

MONOPOLAR ELECTROSURGERY
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 Bipolar, where both electrodes are mounted on a single pen-like 

device and electric current passes only through the tissue being 

treated. Advantage of bipolar electrosurgery is that it prevents the flow 

of current through other tissues and focuses only on the tissue in 

contact. This is useful in microsurgery procedures and in patients 

with cardiac pacemaker. 

FIGURE 6: SHOWING BIPOLAR TYPE OF ELECTROSURGERY

BIPOLAR ELECTROSURGERY

.

 

  

https://en.wikipedia.org/wiki/Microsurgery
https://en.wikipedia.org/wiki/Cardiac_pacemaker
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RISKS DUE TO DIATHERMY 

Burns produced due to electrocautery usually results from faulty 

grounding pad or from can be from an outbreak of fire. Radio frequency 

energy will be concentrated by the surgical instrument's surface area, by 

which monopolar diathermy works. The electrical circuit is made complete 

by passing current through the patient's body to a conductive pad which is 

connected to a radio frequency generator. Because the pad's surface area is 

relatively large compared to the instrument's tip, energy density across the 

pad is reliably low so that no tissue injury occurs at the pad site. 

Electrical shocks and burns could happen, if the circuit is disturbed or 

energy is concentrated by any means. This can happen if the pad surface area 

in contact is small, e.g. if the pad's electrolytic gel goes dry, if the pad has 

been disconnected from the radio frequency generator, or by the presence of 

a metal implant devices. Advanced electrocautery systems are provided with 

sensors to detect high resistance in the circuit that efficiently prevent some 

injuries. 

As with all other forms of heat applications, care must be taken to 

prevent burns during diathermy treatments, particularly in patients with 

decreased sensitivity to warmth and cold. With the use of electrocautery 

there have been reported cases of fire flashes in the operating theatre related 
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to heat generation reaching chemical flash points. particulary when there is 

presence of increased concentration of oxygen associated with anaesthetic. 

The toxic effects of surgical smoke produced by electrocautery 

should also be considered. There is evidence of chemicals which may cause 

harm to patients, operating surgeons and/or operating theatre staff. 

In patients with a surgically implanted Spinal Cord 

Stimulator (SCS) device, diathermy can cause excessive tissue damage 

through energy that is transferred into the implanted Spinal Cord Stimulator 

parts causing severe injury or death. 

Relatively low-powered high frequency electro surgery can be 

performed on conscious day care patients without grounded machines and 

without a dispersive electrode. Operating at low currents without dispersive 

electrode is possible because, at the medium RF frequencies of range 100 – 

500 kHz that the machines generate, the self-capacitance of the patient's 

body is sufficient enough to allow the resulting displacement current to 

act as a virtual "circuit completion path." The self-capacitance is between the 

patient’s body and the ground. 

One example of such a machine used in conscious outpatients is called 

a Hyfrecator. This term started in the year 1940 as a Birtcher Corporation 

brandname Hyfrecator for "High Frequency Eradicator", but now the term 

serves generically to all general class of single-electrode, non-isolated (earth-

https://en.wikipedia.org/wiki/Surgical_smoke
https://en.wikipedia.org/wiki/Spinal_Cord_Stimulator
https://en.wikipedia.org/wiki/Spinal_Cord_Stimulator
https://en.wikipedia.org/wiki/Capacitance
https://en.wikipedia.org/wiki/Displacement_current
https://en.wikipedia.org/wiki/Hyfrecator
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referenced) low-powered electrosurgical machines manufactured mainly for 

office use. 

Accidental circuit completion path through an earth-ground creates the 

danger of a burn at a site distant from the probe electrode, and this is reason 

why single-electrode devices are used only on conscious patients who would 

be aware of these complications, and only on completely insulated tables. 

In such situations, hyfrecators are not used to for tissue cutting, but are 

used to destroy relatively small lesions, and also to stop bleeding in surgical 

incisions made by blade under local anesthesia. 

ELECTOSURGICAL MODALITIES FOLLOWED IN DIATHERMY 

During cutting mode, the electrode touches the tissue, and sufficiently 

high power density is applied to vaporize its water within the tissue. Water 

vapor is a poor conductor under normal conditions, so electric current cannot 

flow through the vapor layer. Energy delivery above the vaporization 

threshold can continue if voltage above or below 200 Volts is applied to 

ionize vapor converting it into a conductive plasma. Fragments of the 

overheated tissue are ejected, forming a crater. Electrode surfaces 

manufactured to be used for cutting often feature a finer wire or wire loop, as 

opposed to a flat blade with a rounded area. 
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Coagulation can also performed using waveforms with lower average 

power, generating heat insufficient for explosive vaporization, but this has a 

disadvantage of producing thermal coagulum. 

Electrosurgical desiccation occurs when the electrode comes in 

contact the tissue open to atmosphere, and the amount of generated heat is 

less that required for cutting. The surface tissue and the deeper tissues dry 

out and form a coagulum. A coagulum is a dry patch of dead tissue. Nodules 

under the skin can be treated by this technique, because it produces only 

minimal scarring. 

Fulguration is another type of modality in which, the electrode is held 

far away from the tissue, so that when the air present in-between the 

electrode and the tissue gets ionized, an electric arc discharge develops. In 

this method there is only superficial burn to the tissue, because the current is 

applied over the tissue area more than the tip of electrode. When compared 

to operating with a probe, superficial skin charring or carbonization is seen 

over a wider area. Very superficial or protrusive lesions such a like skin tags 

can be treated by this technique. Ionization of an air gap requires voltage in a 

higher range. 

Electroporation is a phenomenon in which pores are produced in the 

cell membranes. This effect may affect cells when the voltage range is 

beyond the range which causes thermal damage. 

https://en.wikipedia.org/wiki/Desiccation
https://en.wikipedia.org/wiki/Fulguration
https://en.wikipedia.org/wiki/Electric_arc
https://en.wikipedia.org/wiki/Electroporation
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WET FIELD ELECTROSURGERY 

Both wet and dry field electrosurgical devices are available. Wet field 

devices are usually carried out in a saline solution. It can also be used in an 

open wound. Heating occurs due to an alternating current that passes 

between two electrodes. When the current density is higher, heating is also 

higher. So most of the heat is generated by smallest and sharpest electrodes. 

There are 2 modes in which Cut/Coag Most wet field electrosurgical 

systems operated: "Cut" vaporizes a small area of tissue, and "Coag" makes 

the tissue to "dry". That is, the Coag stops bleeding. "Dried" tissues are 

killed and the slough will later be replaced by fibrous tissue. but 

electrosurgical application keeps them physically intact temperorily. The 

depth of tissue death is a few millimeters close to the contact of the 

electrode. 

Cut if the voltage level is high, the heat produced can create a vapour 

pocket. The vapour pocket typically reaches temperatures of approximately 

four hundred degrees Celsius, which vaporizes and explodes a small portion 

of soft tissue producing an incision. 

Coag when the system is being operated in "coag mode" the voltage 

output is greater than in cut mode. Tissue remains grossly intact, but cells are 

killed at the point of contact, and smaller vessels are destroyed and sealed. 

This stops capillary bleeding and small-arterial bleeding. 
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FIGURE 7: FIGURE SHOWING A HYFRECATOR 
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ELECTRSURGICAL WAVEFORMS 

Electrosurgical procedures are carried out by different types of 

waveform.  A continuous single frequency sine wave is used for cutting. 

Faster tissue heating causes explosive vaporization of interstitial fluid. If the 

voltage is higher than four hundred volts, the vapor sheath is ionized, 

producing a conductive plasma. There is continuous flow of electric current 

from the metal electrode through the ionized gas into the surrounding tissue. 

Rapid overheating of tissue results in vaporization of water content, 

fragmentation of tissue and ejection of fragments, making it suitable for 

tissue cutting. On applying a continuous wave the heat diffusion typically 

results in formation of a significant thermal damage zone at the edges of the 

lesion which is cut. Open circuit voltage used in electrosurgical waveforms 

is within in the range of three hundred to ten thousand volts. 

Pulsed waveforms produce higher precision. Using bursts of several 

tens of microseconds the tissue can be cut, while the size of the heat 

diffusion zone does not exceed the cellular scale. Heat accumulation during 

repeated application of bursts can also be minimized if sufficient delay is 

provided between the bursts, allowing the tissue to cool down. 

https://en.wikipedia.org/wiki/Sine_wave
https://en.wikipedia.org/wiki/Interstitial_fluid
https://en.wikipedia.org/wiki/Plasma_(physics)
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The proportion of ON time to OFF time can be changed to allow 

control of the heating rate. A related parameter, duty cycle, is defined as the 

ratio of the ON time to the period that is the time of a single ON-OFF cycle. 

In the terminology of electrical engineering, the process of altering 

this ratio to achieve average amplitude, instead of altering the amplitude 

directly is called pulse-width modulation. 

For coagulation, the average power is reduced below the threshold of 

cutting. Usually, sine wave is turned on and off in a rapid succession. The 

overall effect is a slower heating process, which causes coagulates the tissue. 

In simple coagulation or cutting mode machines, the lower duty cycle used 

in coagulation mode is usually heard by the ear as a lower frequency and a 

rougher tone than the higher frequency tone typical of cutting mode with the 

same equipment. 

Many modern electrosurgical generators provide sophisticated wave 

forms with power adjusted in real time, based on changes of the tissue 

impedance. 

PREVENTION OF HARMFUL EFFECTS BY DIATHERMY 

For the high power surgical uses during anesthesia the monopolar 

modality relies on a good electrical contact between large areas of the body, 

at least the entire back of the patient and the return electrode or pad (Also 

https://en.wikipedia.org/wiki/Duty_cycle
https://en.wikipedia.org/wiki/Electrical_engineering
https://en.wikipedia.org/wiki/Pulse-width_modulation
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known as dispersive pad or patient plate). Severe burns (3rd degree) can 

occur if the contact with the return electrode is poor, or when a patient 

comes into contact with metal objects serving as an unintended (capacitative) 

leakage path to Earth/Ground. 

To prevent unexpected burns, after cleaning the skin, a conductive gel 

is used to enhance the contact with the return electrode. Proper electrical 

grounding practices are necessary in the electrical wiring of the building. It 

is also recommended to use a modern ElectroSurgical Unit that includes a 

return electrode monitoring system that continuously checks for reliable and 

safe patient contact. These systems monitor the impedance of a split or dual-

pad return electrode and will alarm out, disabling further generator output 

when there is fault. 

Earlier generators were dependent on single pad return electrodes and 

thus had no means of verifying safe patient connection. Return electrodes 

should always have full contact with the skin and be placed on the same side 

of the body and close to the body part where the procedure is being done. 

If there is any metal in the body of the patient, the return electrode is 

placed on the opposite side of the body from the metal and the electrode 

placed between the metal and the operation site. This prevents the current 

from passing selectively through metal on the way to the return electrode. 
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For example, for a patient who has had a left sided hip replacement 

who is scheduled for surgery, the return electrode is placed on the right side 

of the body on the lateral side of the lower abdomen, which places the return 

electrode between the location of the metal and the surgical site and on the 

opposite side from the metal. 

When there is metal on both sides of the body, the return electrode is 

placed between the metal and the procedure site if possible. Commonly used 

return electrode locations include lateral portions of the outer thighs, 

abdomen, back, or shoulder blades. 

The use of the bipolar option does not require the placement of a 

return electrode because the current passes only between tines of the forceps 

or other bipolar output device. 

Electrosurgery should be performed by a physician who has received 

specific training in this field and who is familiar with the techniques used to 

prevent burns. Concerns have also been raised regarding the toxicity 

of surgical smoke produced by electrosurgery. This has been shown to 

contain chemicals which may cause harm by inhalation by the patients, 

surgeon or operating theatre staff. 

https://en.wikipedia.org/wiki/Surgical_smoke
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FIGURE 8: SHOWING PLACEMENT OF ELECTRODE IN A 

MONOPOLAR DIATHERMY 
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In a study published in Japan society of obstetrics and gynaecology 

Diathermy versus scalpel in transverse abdominal incision in women 

undergoing repeated caesarean section stated that the use of diathermy 

incision in the opening of anterior abdominal wall during caesarean section 

decreases blood loss and operative time but has no effect on postoperative 

pain or wound complication. 

Another study published in British journal of surgery, Systematic 

review of cutting diathermy versus scalpel foreskin incision stated that 

,  incisions made by cutting diathermy are faster and associated with less 

blood loss than those made by scalpel, and there are no differences in the 

rate of wound complications or postoperative pain 

In a study by Dr.Brown -Systematic review and meta-analysis of 

electrocautery versus scalpel for surgical skin incisions, they found no 

significant difference in wound infection rates or scar cosmesisbetween the 

treatment groups. Electrocautery significantly decreased the incision time 

and postoperative wound pain. A trend towards less incisional blood loss 

from skin incisions made with electrocautery was seen. 
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Electrocautery is a safe and effective way for performing surgical 

skin incisions.Surgical incision using electrocautery can be faster with less 

blood loss and postoperative pain scores than the scalpelincision. No 

statistically significant difference was seen between both techniques in terms 

of postoperative wound complications, hospital stay duration, and also 

wound cosmetic characteristics. 

Randomized double-blind trial comparing the cosmetic outcome of 

cutting diathermy versus scalpel for skin incisions explained that Cutting 

diathermy is a cosmetically preferred technique for abdominal skin incisions. 

There is no associated increased risk of wound infection and also concluded 

that diathermy may convey benefit in terms of early postoperative wound 

pain. 

Electrosurgical midline incision in elective surgery has significant 

benefits over scalpel use on the basis of incision time, blood loss, and early 

postoperative pain and analgesia requirements. 

Scalpel and electrocautery have more or less outcome in terms of early 

postoperative and late-term wound complications when used to perform 

midline abdominal incisions. So, the choice of method remains a matter of 

the surgeon's skill and experience. 
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Steel scalpel or electrocautery may be used to incise the skin of 

patients undergoing bilateral neck dissection with no significant difference in 

cosmetic or patient satisfaction outcome. The steel scalpel has greater 

incision-related blood loss compared with the electrocautery blade. 

Department of surgery Arizona University, studied the Effect of 

electrocautery on wound healing in midline laparotomy incisions.They 

studied the effect of electrocautery on midline fascial wound healing in 108 

Sprague-Dawley rats. Midline wound tensile strength was reduced 

significantly in fascia incised with the coagulation current compared with the 

cutting current or scalpel. And also, tissue necrosis and inflammation as well 

as adhesion formation between the incision and abdominal viscera were 

more extensive in animals with incisions made with coagulation current. 

The results of this study show that the use of electrocautery 

coagulation current is associated with higher tissue damage and a significant 

reduction in the tensile strength of healing wounds. The concluded that 

contribution of electrocautery to wound complications needs further 

evaluation. 

Diathermy incision is a safe and expedient method. It consumes less 

time than scalpel incision and loss of blood is also less during incision. 

Diathermyincision is associated with lesser post-operative pain and 

complications than the scalpel incision. 
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THE SCALPEL 

A scalpel, or lancet, is a small and highly sharp bladed instrument 

used for surgery, anatomical dissection, podiatry and various arts and 

crafts, sometimes called as hobby knife. Scalpels may be of two types: 

single-use disposable or re-usable. Re-usable scalpels can have permanently 

attached blades that can be sharpened or, they have removable single-use 

blades. Disposable scalpels generally have a plastic handle with an 

extensible blade (like a utility knife). They are used once, and then the entire 

instrument is discarded. Scalpel blades are usually individually packed in 

sterile pouches but non sterile scalpels are also available. 

 

FIGURE 9 : SHOWING DIFFERENT TYPES OF SCALPEL 

 

 

 

https://en.wikipedia.org/wiki/Surgery
https://en.wikipedia.org/wiki/Dissection
https://en.wikipedia.org/wiki/Podiatry
https://en.wikipedia.org/wiki/Handicraft
https://en.wikipedia.org/wiki/Handicraft
https://en.wikipedia.org/wiki/Utility_knife
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Scalpel blades are usually made of hardened and tempered steel or 

Stainless steel. And also titanium, ceramic, diamond and 

even obsidian knives are also available. For example, when performing 

surgery under MRI guidance, steel blades are unusable because the blades 

would be drawn to the magnets, or may cause image artefacts. 

Historically, the preferred material for surgical scalpels was silver, 

because of its antimicrobial properties (although the mechanics were not 

understood at the time). Scalpel blades are also offered by certain 

manufacturers with a zirconium nitride-coated edge to increase sharpness 

and edge retention. Others manufacture blades are polymer-coated to 

enhance lubricity during a cut. Alternatives to scalpels in surgical 

applications include electrocautery and lasers. 

 

 

 

 

 

  

https://en.wikipedia.org/wiki/Tempered_steel
https://en.wikipedia.org/wiki/Stainless_steel
https://en.wikipedia.org/wiki/Titanium
https://en.wikipedia.org/wiki/Ceramic_knife
https://en.wikipedia.org/wiki/Diamond
https://en.wikipedia.org/wiki/Obsidian
https://en.wikipedia.org/wiki/Magnetic_resonance_imaging
https://en.wikipedia.org/wiki/Silver
https://en.wikipedia.org/wiki/Cauterization#Electrocautery
https://en.wikipedia.org/wiki/Laser
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MATERIALS AND METHODS 

A total of 90 patients will be included in the study. 

Group 1 patients n=45 will be operated via scalpel incisions. 

Group 2 patients n=45 will be operated via diathermy incisions. 

Equal number of cases from both the groups will be operated under 

the same surgical unit. 

Patients will be counselled about the merits and demerits of both 

incisions and informed consent will be obtained for the study. 

All the patients will be operated under spinal or general anaesthesia. 

All patients will receive preoperatively 1gram ceftriaxone 30 minutes 

before surgery and repeated 12hourly for 3 days. 

Injection tramadol 100mg will be given eighth hourly for two days. 

Subcutaneous layer will be closed with vicryl and skin with 2-0 

ethilon. 

Skin sutures will be removed at postoperative day 10 after checking 

tensile strength. 

Incision time will be recorded using seconds stopwatch that is time 

taken from initial skin incision to complete opening of peritoneum. 

Incisional blood loss will be assessed by weighing the soakage pads. 

Wound infection will be assessed by ASEPSIS score. 
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TABLE 1: ASEPSIS WOUND SCORE 
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Scar assessment will be done using Manchester scar score at the time of 

discharge. 

TABLE 2: MANCHESTER SCAR SCORE 
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Current intensity in pure cutting mode for skin incision will be set as 

reading 40. Skin biopsy will be taken at the site of incision and 1cm lateral to 

the incision and specimen will be sent to department of pathology to study 

the tissue changes and lateral extent of thermal injury in diathermy incisions 

FIGURE 10: SHOWING SITES OF TAKING SKIN BIOPSIES 

A – Biopst taken at site 

of incision 

B – Biopsy taken 1 cm 

lateral to site of 

incision 
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FIGURE 11: SHOWING INCISION MADE WITH DIATHERMY 
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FIGURE 12: SHOWING WOUND ASSESSEMENT IN 

SCALPELINCISION ON THIRD POD 
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FIGURE 13: SHOWING WOUND ASSESSEMENT IN DIATHERMY 

INCISION ON THIRD POD 
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FIGURE 14: SHOWING WOUND ASSESSEMEN IN DIATHERMY 

INCISION ON THIRD POD 



STATISTICAL ANALYSIS 

Hypothesis in this study is that diathermy incisions will be better than 

steel scalpel incisions in terms of incision time, blood loss, wound infection 

and scar character 

Statistical analysis will be performed by using spss 18 software , chi-

square test and fischer exact testPvalue<0.05 will be considered as 

statistically significant 
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OBSERVATIONS AND RESULTS

TABLE 3: AGE DISTIBUTION IN DIATHERMY AND STEEL 

SCALPEL INCISION 

group agegrp1 n % 

Diathermy Incision 15-25 2 4.4444 

Diathermy Incision 26-35 4 8.8889 

Diathermy Incision 36-45 8 17.7778 

Diathermy Incision 46-55 10 22.2222 

Diathermy Incision 56-65 21 46.6667 

Steel Scalpel Incision 26-35 5 11.1111 

Steel Scalpel Incision 36-45 12 26.6667 

Steel Scalpel Incision 46-55 20 44.4444 

Steel Scalpel Incision 56-65 8 17.7778 
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TABLE 4: SHOWING MEAN AGE OF SCALPEL AND DIATHERMY 

INCISION 

 

Age in 

Years 

Diathermy Incision Steel Scalpel Incision 

n % n % 

15-25 2 4.4 0 0.0 

26-35 4 8.9 5 11.1 

36-45 8 17.8 12 26.7 

46-55 10 22.2 20 44.4 

56-65 21 46.7 8 17.8 

Total 45 100 45 100 

Mean ± SD 50.16 ± 10.77 48.60 ± 9.16 
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TABLE 5: SHOWING MEAN, MEDIAN, RANGE AND STANDARD 

DEVIATION IN AGE DISTRIBUTION 

Group n Mean 

Standard 

deviation 

Max Median Min 

Diathermy 

Incision 

45 50.1556 10.7723 60 55 20 

Steel Scalpel 

Incision 

45 48.6 9.1562 60 51 27 

FIGURE 15: BAR DIAGRAM SHOWING AGE DISTRIBUTION 

PATTERN 

Mean age of patients is 50 in diathermy group and 48 in scalpel group 
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TABLE 6: GENDER DISTRIBUTION PATTERN IN SCALPEL AND 

DIATHERMY INCISIONS 

Group gender 

Frequency Percent of Total 

Count Frequency 

Diathermy Incision Female 19 42.2222 

Diathermy Incision Male 26 57.7778 

Steel Scalpel Incision Female 18 40 

Steel Scalpel Incision Male 27 60 

TABLE 7: MEAN VALUE OF GENDER DISTRIBUTION 

Gender 

Diathermy Incision Steel Scalpel Incision 

n % N % 

Female 19 42.2 18 40.0 

Male 26 57.8 27 60.0 

Total 45 100 45 100 
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FIGURE 16: BAR DIAGRAM SHOWING GENDER DISTRIBUTION 

Male predominance is seen in both surgeries done with scalpel and 

diathermy incisions 
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TABLE 8: BODY MASS INDEX DISTRIBUTION PATTERN 

Group GROUP n % 

Diathermy Incision 19-25 35 77.7778 

Diathermy Incision 26-29 6 13.3333 

Diathermy Incision <18 4 8.8889 

Steel Scalpel Incision 19-25 33 73.3333 

Steel Scalpel Incision 26-29 3 6.6667 

Steel Scalpel Incision <18 9 20 

 

TABLE 9: MEAN VALUE OF BODY MASS INDEX 

BMI in 

Kg/cm² 

Diathermy Incision Steel Scalpel Incision 

n % n % 

<18 4 8.9 9 20.0 

19-25 35 77.8 33 73.3 

26-29 6 13.3 3 6.7 

Total 45 100 45 100 

Mean ± SD 21.98 ± 2.62 21.42 ± 2.65 
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TABLE 10: MEAN, MEDIAN, RANGE AND STANDARD 

DEVIATION OF BODY MASS INDEX 

group n Mean 
Standard 

deviation 
Max Median Min 

Diathermy 

Incision 
45 21.9778 2.62409 28 22 17 

Steel Scalpel 

Incision 
45 21.4222 2.64995 27 22 16 

FIGURE 17: BAR DIAGRAM SHOWING BMI DISTRIBUTION OF 

BODY MASS INDEX 
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TABLE 11: RISK FACTORS FOR DELAYED WOUND HEALING 

AMONG SCALPEL AND DIATHERMY INCISION 

Group HTN n % 

Diathermy Incision 

 

33 73.3333 

Diathermy Incision YES 12 26.6667 

Steel Scalpel Incision 

 

35 77.7778 

Steel Scalpel Incision YES 10 22.2222 

 

TABLE 12: MEAN VALUE OF RISK FACTORS PRESENT AMONG 

SCALPEL AND DIATHERMY INCISIONS 

Risk Factors 
Diathermy Incision Steel Scalpel Incision 

n % n % 

Hypertension 12 26.7 10 22.2 

Type 2 Diabetes 15 33.3 13 28.9 
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TABLE 13: MEAN VALUE OF PATIENTS WITH T2DM OPERATED 

WITH SCALPEL AND DIATHERMY INCISIONS 

group T2DM n % 

Diathermy Incision  NO 30 66.6667 

Diathermy Incision YES 15 33.3333 

Steel Scalpel Incision  NO 32 71.1111 

Steel Scalpel Incision YES 13 28.8889 

FIGURE 18: BAR DIAGRAM SHOWING DISTRIBUTION OF RISK 

FACORS IN PATIENTS OPERATED WITH SCALPEL AND 

DIATHERMY INCISIONS 
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TABLE 14: HAEMOGLOBIN LEVEL AMONG PATIENTS 

OPERATED WITH SCALPEL AND DIATHERMY INCISIONS 

Group Hb n % 

Diathermy Incision 9 1 2.2222 

Diathermy Incision 10 16 35.5556 

Diathermy Incision 11 17 37.7778 

Diathermy Incision 12 9 20 

Diathermy Incision 13 2 4.4444 

Steel Scalpel Incision 9 1 2.2222 

Steel Scalpel Incision 10 12 26.6667 

Steel Scalpel Incision 11 19 42.2222 

Steel Scalpel Incision 12 13 28.8889 

 

TABLE 15: MEAN VALUE OF HAEMOGLOBIN LEVEL AMONG 

PATIENTS OPERATED WITH SCALPEL AND DIATHERMY 

INCISIONS 

Hemoglobin 

Level gm/dl 

Diathermy Incision Steel Scalpel Incision 

n % n % 

9 1 2.2 1 2.2 

10 16 35.6 12 26.7 

11 17 37.8 19 42.2 

12 9 20.0 13 28.9 

13 2 4.4 0 0.0 

Total 45 100 45 100 

Mean ± SD 10.89 ± 0.91 10.98 ± 0.81 
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TABLE 16: MEAN, MEDIAN, RANGE AND STANDARD 

DEVIATION OF HAEMOGLOBIN LEVEL 

group n Mean 
Standard 

deviation 
Max Median Min 

Diathermy 

Incision 
45 10.8889 0.9101 13 11 9 

Steel Scalpel 

Incision 
45 10.9778 0.81153 12 11 9 

FIGURE 19 : BAR DIAGRAM SHOWING HAEMOGLOPIN LEVEL 

AMONG PATIENTS OPERATED BY SCALPEL AND DIATHERMY 

INCISIONS 
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TABLE 17: AMOUNT OF BLOOD LOSS IN SCALPEL VS 

DIATHERMY INCISIONS 

TYPE OF INCISION GROUP n % 

Diathermy Incision 1-5 1 2.2222 

Diathermy Incision 6-10 24 53.3333 

Diathermy Incision >10 20 44.4444 

Steel Scalpel Incision 6-10 5 11.1111 

Steel Scalpel Incision >10 40 88.8889 

Fishers Exact p value is 0.000012662 

(i.e. <0.0001)    

 

TABLE 18: MEAN VALUE OF BLOOD IN SCALPEL VS 

DIATHERMY INCISIONS 

Blood Loss in ml 

Diathermy Incision Steel Scalpel Incision 

n % n % 

1-5 1 2.2 0 0.0 

6-10 24 53.3 5 11.1 

>10 20 44.4 40 88.9 

Total 45 100 45 100 

Mean ± SD 11.02 ± 3.08 14.78 ± 2.47 
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TABLE 19: MEAN, MEDIAN, RANGE AND STANDARD 

DEVIATION OF AMOUNT OF BLOOD LOSS IN SCALPEL VS 

DIATHERMY INCISIONS 

TYPE OF 

INCISION 
n Mean 

Standard 

deviation 
Max Median Min 

Diathermy Incision 45 11.0222 3.08581 18 10 5 

Steel Scalpel 

Incision 
45 14.7778 2.46695 20 15 10 

 FIGURE 20: BAR DIAGRAM SHOWING AMOUNT OF BLOOD 

LOSS IN SCALPEL VS DIATHERMY INCISIONS 
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TABLE 20: WOUND ASSESSEMENT SCORE IN SCALPEL VS 

DIATHERMY INCISIONS 

group Woundscore n % 

Diathermy Incision Disturbance of Healing 14 31.1111 

Diathermy Incision Minor Wound Infection 2 4.4444 

Diathermy Incision Satisfactory Healing 29 64.4444 

Steel Scalpel Incision Disturbance of Healing 15 33.3333 

Steel Scalpel Incision Satisfactory Healing 30 66.6667 

Fishers Exact p value is 

0.5819    

 

TABLE 21: MEAN VALUE OF WOUND ASSESSEMENT SCORE IN 

SCALPEL AND DIATHERMY INCISIONS 

Wound 

Assessment 

Diathermy Incision Steel Scalpel Incision 

n % n % 

Satisfactory 

Healing 
29 64.4 30 66.7 

Disturbance of 

Healing 
14 31.1 15 33.3 

Minor Wound 

Infection 
2 4.4 0 0.0 

Total 45 100 45 100 

Mean ± SD 10.38 ± 3.43 10.02 ± 2.91 
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TABLE 22: MEAN, MEDIAN, RANGE AND STANDARD 

DEVIATION OF WOUND ASSESSEMENT SCORE IN SCALPEL VS 

DIATHERMY INCISIONS. 

group N Mean 
Standard 

deviation 
Max Median Min 

Diathermy 

Incision 
45 10.3778 3.42643 21 10 6 

Steel Scalpel 

Incision 
45 10.0222 2.91149 18 10 6 

FIGURE 21: BAR DIAGRAM SHOWING WOUND ASSESSEMENT 

SCORE IN SCALPEL AND DIATHERMY INCISIONS 
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TABLE 23: LENGTH OF INCISION IN SCALPEL AND 

DIATHERMY INCISIONS 

LENGTH OF 

INCISION in cm 

Diathermy Incision Steel Scalpel Incision 

Mean ± SD 12.40 ± 1.27 12.42 ± 0.97 

t-test p value is 

0.9257    

 

TABLE 24: MEAN, MEDIAN, RANGE AND STANDARD 

DEVIATION OF LENGTH OF INCISION IN SCALPEL VS 

DIATHERMY INCISIONS 

Group N Mean 
Standard 

deviation 
Max Median Min 

Diathermy 

Incision 
45 12.4 1.2685 15 12 10 

Steel Scalpel 

Incision 
45 12.4222 0.96505 14 12 10 
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TABLE 25: INCISION TIME IN SCALPEL VS DIATHERMY 

INCISIONS 

INCISION TIME 

(MIN) 

Diathermy 

Incision 

Steel Scalpel 

Incision 

Mean ± SD 3.68 ± 0.67 4.48 ± 0.51 

t-test p value is  

<.0001 

TABLE 26: MEAN, MEDIAN, RANGE AND STANDARD 

DEVIATION OF INCISION TIME IN SCALPEL VS DIATHERMY 

INCISIONS 

group n Mean 

Standard 

deviation 

Max Median Min 

Diathermy 

Incision 

45 3.68444 0.66502 5 3.5 2.5 

Steel Scalpel 

Incision 

45 4.47778 0.51074 5.5 4.5 3.5 
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TABLE 27: ASSESSEMENT OF SCAR IN SCALPEL VS 

DIATHERMY INCISIONS 

INCISION TIME 

(MIN) Diathermy Incision 

Steel Scalpel 

Incision 

Mean ± SD 13.67 ± 2.69 14.16 ± 3.15 

t TEST p value – 

0.4309 

    

TABLE 28: MEAN, MEADIAN, RANGE, STANDARD DEVIATION 

IN ASSESEMENT OF SCAR IN SCALPEL VS SURGICAL 

INCISIONS REMOVAL OF SUTURE 

group n Mean 

Standard 

deviation 

Max Median Min 

Diathermy 

Incision 

45 13.6667 2.68836 20 14 10 

Steel Scalpel 

Incision 

45 14.1556 3.15476 23 14 10 
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TABLE 29: INCISION TIME IN SCALPEL VS DIATHERMY 

INCISIONS 

INCISION TIME 

(MIN) Diathermy Incision 

Steel Scalpel 

Incision 

Mean ± SD 11.38 ± 1.34 11.47 ± 1.24 

t-test p value is  

0.7440 

TABLE 30: MEAN, MEDIAN, RANGE AND STANDARD 

DEVIATION OF INCISION TIME SCALPEL VS DIATHERMY 

INCISIONS 

group n Mean 

Standard 

deviation 

Max Median Min 

Diathermy 

Incision 

45 11.3778 1.33636 14 12 10 

Steel Scalpel 

Incision 

45 11.4667 1.23583 14 12 10 
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RESULTS 

In this study the mean age of patients was 50 in diathermy group and 

48 in scalpel group [Table 4]. In both groups, male predominance was seen; 

[Table 7]. In this study the mean body mass index of subject undergone 

surgery by diathermy skin incision was 21.9 kg/m 2   [Table 9] and by steel 

scalpel incision it is 21.4kg/m2. BMI is comparable in both groups. 

       From the results it is seen that majority of patients had normal 

hemoglobin. Mean hemoglobin was 10.9gm% [Table 15] and it was similar 

in both the group of patients. None of the patients had haemoglobin less than 

9gm%. 

Various risk factors were identified that attributes to delay wound 

healing [Table 11]. Diabetes mellitus and hypertension were studied. In 

diathermy group 12 had hypertension and 15 had diabetes. In scalpel group 

10 had hypertension and 13 had diabetes the level of wound contamination 

was comparable between the two study groups in all the surgical 

cases [Table 12]. 

The mean incision length was 12.4 cm & 12.4 cm in Group I and 

Group II respectively [Table 23]. The mean length of incision was 

comparable in both the groups. The results showed significantly less incision 

time (P < 0.001) [Table 24]. 
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In present study it was observed that p value was significant with 

relation to amount of blood loss. In diathermy group 2.2% has blood loss in 

range 1-5gm, 53.3% has blood loss in the range 6-10gm, 44.4% has blood 

loss in range >10ml. while in scalpel group 88% has blood loss > 10 ml. the 

p value calculated is statistically significant. 

Post-operative wound infection rate was similar for both the groups 

and was not statistically significant ( p>0.05) . In diathermy group 31% of 

cases developed disturbance in wound healing, 64% developed satisfactory 

wound healing and 4% developed minor wound infection. While in scalpel 

group 66.6% developed satisfactory wound healing while 33.3% developed 

disturbance in wound healing. [Table 22] . 

It was found that the mean Manchester scar score was 13 in diathermy 

group and 14 in scalpel group and the difference was statistically 

insignificant [Table 20]. 

In both diathermy and scalpel group skin biopsy was taken at the site 

of incision and 1cm lateral to the site of incision. Skin biopsy sent for 

histopathology.  In the scalpel group biopsy revealed normal skin epithelium 

with no evidence of any inflammation or necrosis. In contrast in diathermy 

group biopsy from skin taken at the site of incision reveals focal 

inflammatory cells neutrophils and macrophages with areas of necrosis. But 
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focal inflammation and necrosis was absent in the skin biopsy taken 1cm 

lateral to incision site. 

This study confirms that lateral extent of thermal damage due to 

diathermy is less than 1cm. Hence while skin approximation sutures can be 

taken safely 1cm lateral to incision site. 
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FIGURE 22: HISTOLOGY OF SKIN INCISION TAKEN AT 

INCISION SITE WHILE USING SCALPEL 
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FIGURE 23: HISTOLOGY OF SKIN TAKEN AT SIT OF INCISION 

USING DIATHERMY  

 

 

A.  Skin biopsy taken at the site of incision in diathermy group. There is 

marked thickening and flattening of the bundles of collagen and 

perivascular inflammatory infiltrates in the dermis. 

B.  Skin biopsy taken 1cm lateral to site of incision. Note there is absence 

of perivascular inflammatory changes  
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DISCUSSION 

Electro surgery has been widely used since it was started in 1929. It 

has now become an essential tool in all the operating theatres. Before the 

discovery of non explosive anaesthetic drugs, electrosurgical techniques had 

restricted uses apart from underwater transurethral work, minor skin 

procedures and neurosurgery where regional anaesthesia or nitrous 

anaesthesia was in use.[2] 

After the introduction of halothane electro surgery was used to for 

maintain haemostasis and to control bleeding. Apart from this, skin incisions 

were made with Diathermy by few surgeons. This hesitation to make skin 

incisions with diathermy was due to the belief that diathermy increases 

devitalized tissue within the wound, which may cause delay in wound 

healing, wound infection and result in scar formation. However, pure 

sinusoidal current delivered by oscillator units, has increased the interest in 

electro surgery. [2] 

Preliminary studies on electrosurgical procedures with diathermy 

demonstrated that it was associated with only charring of skin.[7] Further 

animal studies suggested that diathermy was associated with delayed wound 

healing but the there were no difference in wound bursting strength .[8,9] the 

reason for increased wound infection was suggested to be raise in oxygen 
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tension caused by tissue heating. The lower visual analogue pain scores 

during the first 48 hours can be explained by the fact that cell vaporization 

caused by the application of pure sinusoidal current leads to immediate 

tissue and nerve necrosis without significantly affecting. Other studies have 

demonstrated significant advantages to the use of electrosurgical incision, 

including shorter incision time, reduced post-operative pain and sealing of 

lymphatic’s during excision of malignant tumour 

Furthermore, the recent increase in blood borne diseases such as 

hepatitis C and human deficiency virus infection makes exclusion of the 

scalpel from the operating field an attractive option.[2] 

Dixon et al., has shown that diathermy incision is more rapid than 

scalpel incision.[4] In another study by Hussain and Hussain, it was 

concluded that postoperative pain is significantly less following the 

diathermy group.[10] Kearns also found that postoperative pain was 

significantly lower in the diathermy group for first 48 hours after operation 

which is consistent with our study. 

In this study, a total of 90 patients were enrolled who were allotted to 

either group in a randomized manner. The incisions were evaluated in terms 

of incision time, postoperative pain and postoperative wound infection and 

scar assessment. This study demonstrates that diathermy incisions were 

faster and were associated with significantly lower blood loss and results are 
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consistent with the study conducted by Shamim.[11] There was no 

significant difference in wound or postoperative complications between the 

two groups as noted by Kearns et al. [2] 

Many studies have been conducted to know the impact of body mass 

index (BMI) on peri-operative outcomes in patients undergoing major 

abdominal surgery. Obesity is associated with several medical co-

morbidities, including diabetes, hypertension, and coronary artery disease. 

In addition, increased BMI (obesity) have a reduced overall life 

expectancy, with a two- to threefold increased risk of death from all causes 

during middle age. It has been observed that the incidence of surgical wound 

infection increases steadily with increasing BMI. 

The presence of excessive subcutaneous fat, with its relatively low 

blood perfusion and oxygen tension, in obese patients may predispose them 

to impaired wound healing, thus leading to wound infections. In addition, 

obese patients have a higher incidence of insulin resistance and poor 

glycemic control, which is known to increase the risk of postoperative 

wound infections.[12 

] Many studies have reported that anaemia leads to defective and 

delayed healing. Parmar et al. in their published study showed that the 

majority of patients had anaemia as a preoperative predisposing factor.[13] 
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William et al. have studied the outcomes of patients undergoing major 

abdominal and neck surgeries and documented a morbidity rate ranging from 

5% to 57% and a mortality rate ranging from 1.6% to 14%.  Diabetes 

mellitus and hypertension were independent predictors of wound infections 

and mean increased length of hospital stay was 4 days in all the groups.[14] 

However, in a study conducted by Mclean et al., it was shown that 

organisms can be cultured from most of the wounds in both of their study 

groups at the end of the operation.[15] The incidence of wound infection 

depends on the type of surgery.[16] Kearns et al concluded that the use of 

diathermy for skin incision is associated with lesser early postoperative pain 

and less analgesia requirement.[2] Ahmad et al. also noted similar findings 

that postoperative pain was significantly less with diathermy incisions in first 

24 hours.[17] Similar findings were noted by Siraj et al., in 2011, and 

reported that incision time in the diathermy group is significantly less than in 

the steel scalpel group.[18] 

The assessment of the wound in the immediate postoperative period 

was assessed by the ASEPSIS wound score. The criteria used for assessment 

were nature of exudates, erythema and separation of deep tissues. The 

categories into which it is divided are satisfactory wound healing, 

disturbance of wound healing, minimal SSI, moderate SSI and severe SSI. 

[6] 
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In our study the ASEPSIS score was suggestive of poorer outcome in 

the control than in cases   These findings are consistent with the study 

conducted by Siraj et al., and it was noted that the overall frequency of 

wound infection in his study was 5%, of which, three cases were seen in the 

group I and two in group II (P = 0.17).[18] 

Similarly, Galal AN in 2007 noted the similar findings in 50 patients 

and stated that post operative complications were insignificant in either 

group.[19] 

The ASEPSIS score saw used to diagnose the infection at the surgical 

site. The percentage of surgical site infection was lesser in the steel scalpel 

group (13.1%) than with the incisions made with diathermy (15.7%) with 

overall wound infection 14.4% [Table 12]. 

Groot et al. Researched on wound infection rate in abdominal and 

thoracic surgeries and compared the electrocautery and steel scalpel. They 

concluded that electrocautery do not increase the wound infection rate. [20] 

Ahmad et al. also established a similar finding and said that post 

operative infections are comparable in diathermy and scalpel groups.[17 

Ali et al., in the year 2009, proposed that diathermy can used safely  to 

make all types skin incision and stated that SSI is 12.5% cases in the 

diathermy group and in the scalpel group it was 17.5% . This difference was 
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not found to be statistically signifcant (P = 0.378).[21] PatilShivagouda in 

his study in 2005 pointed that electrocautery is safe in skin incisions as his 

study showed a comparable result.[22] 

Manchester Scar Score was used is assessing the wound at the time of 

discharge. Colour, nature and texture were the criteria assessed. Distortion 

and contour were also noted. Manchester Scar Score can be applied to a wide 

range of scars. It is also suitable for scar assessment in post operative cases. 

The score ranges from 5 to 18. A higher value implies that the scar is 

poor.[23] In the present study, it was found that the mean Manchester scar 

score was higher in the control compared to the cases, and the difference was 

not statistically significant (P > 0.01) 

Skin biopsies taken from incision site and 1cm lateral from the 

incision have revealed that the lateral thermal injury to tissues in diathermy 

incisions does not extend beyond 1cm 
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CONCLUSION 

Diathermy incisions are equally prone to get wound infection, as do 

the incisions made with scalpel. Furthermore, lower incidence of less 

incision time and minimal blood loss are the encouraging facts supporting 

routine use of diathermy for abdominal skin incisions after taking adequate 

precautions. Wound infection rate and scar character were insignificant 

among both incision techniques. This study also proves that lateral extent of 

diathermal injury does not extend beyond one cm. 
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