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Abstract

Agnikarma has been one of the peculiar parasurgical procedures described in Sushrut Samhita. The most
important indication of Agnikarma is when there is bleeding from vessel or diseases in which bleeding is
expected. Technology and instruments used for hemostasis now a days differ from ancient ones. However
fundamental principle of heating the tissues remains same which is widely used in present era. Earlier rods
(shalaka) made from different metals were used for burning out bleeding veins. Red hot shalaka was applied
on tissues and bleeders so that contraction of vessels occurs. So hemostasis was achieved by cauterization of
tissues at high temperature. With advancement of technology in bio-medical engineering various machines
like Electrocautery, Infrared coagulation, Electrosurgical unit (high frequency and low frequency) and
LASERSs were invented for similar purpose.

In Electrocautery electrical current is used to heat a metal wire to burn or coagulate the specific area
of tissue. In Electrosurgical unit alternating current is passed through tissue and heat is created by the
resistance of tissue to current. Electrodes are used to cut, coagulate or even fuse the tissue. IRC involves
the use of infrared light as a heat source to coagulate vessels supplying blood. Lasers are used to ablate the
veins in which amplified light energy is used to generate heat. Tissue dehydration, protein coagulation and
vaporization are the processes involved in achieving hemostasis.

Working principles and energy sources used in these devices vary from each other; however the hemostasis

is achieved by common fundamental principle i.e. generating heat which is similar to Agnikarma.
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Introduction

Sushrut Samhita is the core literature of Shalyatantra
in which many principles of ancient surgery have been
mentioned in sutra (concised) form. The concept of
these sutras can be applied at various disease conditions
and stages. Agnikarma has been one of the peculiar
parasurgical procedures described in Sushrut Samhita. In
which heat is used for intentional burning and therapeutic
purpose.Diseases and conditions in which Agnikarma
can be done are mentioned in Sushrut Sutrasthana'.
However Agnikarma now a days is mostly used only in

varrious pain of musculoskeletal origin such as cervical
spondylosis, tennis elbow, chronic plantar fasciatis,
heel pain, sciatica, osteoarthritis of knee joint, calcaneal
spur, frozen shoulder, lumbar spondylosis>?. One of
the important indication of Agnikarma mentioned in
Sushrut Sambhita is when there is bleeding from blood
vessels! or diseases in which bleeding is expected like
haemorrhoids(4rsha). Bleeding from vessel can be due
to any type of external trauma e.g. lacerated (Chhinna)
or punctured(bhinna) wound which tends to bleed more*
or during an elective surgery.



6254

In ancient times Agnikarma i.e. cauterization® was
used in these conditions for Hemostasis (Shonitsthapan)®.
In present era also this principle is used for hemostasis.
But with the advancement of technology, devices and
machines used now a days are different. Researches
especially in field of bio-medical engineering have
lead to the development of various machines like
Electrocautery, Infrared coagulation, Electrosurgical
unit (high frequency and low frequency) and LASERs.
Application of principles of physics along with basic
principle of Agnikarma have resulted in these inventions.
Hence use of these advanced instruments for hemostasis
in refference with classical agnikarm is to be studied’.

Review of Literature: A procedure in which heat
is applied or generated is called Agnikarma. Earlier
shalaka made from metal was used for Agnikarma®
while now electrodes, optic fibres supplied by various
energy sources are used to generate heat at the point of
cauterization.

In classical Agnikarma there is constriction of
bleeding vein due to heat and thus hemostasis is
achieved.’

Role of this principle is evident in modern era, as
not a single surgical procedure is performed without
use of electrosurgical unit. Claim of similarity in
fundamental principles of Agnikarma and that of current
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electrocoagulation machines can be understood after
knowing basic mechanism of these machines.

Fig. 1. Agnikarma Shalaka

Electrocautery: Electrocauterization is a process in
which a metal probe heated by electric current and heat
conduction is used to cut, coagulate and desiccate (dry)
tissues and small bleeders. In this electric current is not
passed through tissue but electrode heated by alternating
current is directly applied on target tissue area. (Fig. 2)
Electrocautery can be used in various minor surgical
procedures in dermatology, ophthalmology, plastic
surgery, urology etc.'?

Fig. 2. Electrocautery
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Electrosurgery: Electrosurgeryusesradio frequency
(RF) alternating current to heat the tissue. In this, current
induced intracellular oscillation of ionized molecules
results in elevation of intracellular temperature. With rise
in intracellular temperature simultaneous processes of
tissue desiccation (dehydration) and protein coagulation
occur (coagulation). If the intracellular temperature
increases rapidly, the intracellular contents undergo a
liquid to gas conversion, massive volumetric expansion,
and resulting explosive vaporization i.e. cutting.

Coagulation is performed with lower average
power, generating slow heat insufficient for explosive
vaporization, but producing a thermal coagulum instead.

There are two method of electrosurgery:
1. Monopolar

2. Bipolar procedures.
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* In monopolar electrosurgery, a complete electrical
circuit consists of-

(a) Electrode

(b) Patient

(c) Return Electrode (patient plate)

(d) Electrosurgical generator [ESU] (fig.3).

With the monopolar technique, the electrical current
travels from an electrode through the patient until it
reaches a grounding pad (return electrode) placed in
proximity on another location on the patient’s skin and
then the energy returns to the generator. Prolonged or
repeated application of current to the tissue induces heat
accumulation and undesired tissue destruction.!!

Fig. 3. Electrosurgical unit

*  The bipolar technique uses an electrode in the form
of a forceps (fig.4) that serves as the electrode
and return electrode, whereby the electrical
current flows from one tip to the other, with the

desired tissue positioned between them. The main
difference between the two is that monopolar uses a
patient plate to direct the current, while bipolar uses
opposing electrode points to do the same.!?
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Fig. 4. Bipolar Forceps

Fig. 5. Bipolar Clamp

A bipolar clamp (Fig.5) can also be used instead of
a forceps which can seal the vessels up to diameter of
7mm. Currently BEIM (Fig.6) machines are making a
buzz in the market. They are modified form of vessel
sealer which automatically senses and deliver the energy
required to seal the tissue and stops itself. So tissue
charring and lateral heat spread is reduced.

There are various modes in electrosurgical unit like
fulguration, desiccation, spray etc. according to need of
procedure.

Fig. 6. BEIM Machine

Infrared coagulation (IRC): It is a non-surgical
outpatient procedure for the treatment of hemorrhoids.
IRC involves the use of infrared light as a heat source to
quickly coagulate, or clot, vessels supplying blood to the
hemorrhoids (Fig.7). A small probe is used to deliver a
few short bursts of infrared light to the hemorrhoid. The
infrared coagulation causes the enlarged hemorrhoidal
tissue to shrink and recede. !
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Laser: ‘Laser’ is anacronym for Light Amplification
by Stimulated Emission of Radiation. A laser is a light
beam that can be focused on a very small area (Fig.S8).
The laser heats the cells in the area being treated until
they burst.'# Laser increases the temperature of cells and
it results in denaturation of proteins and collagen that
leads to coagulation of tissue and it can necrotize cells.
15 The intense beam of light interacts with tissue and can
be used to ‘Cut, coagulate or ablate the tissue. The laser-
tissue interaction depends on the type of laser i.e. the
wavelength of laser. Commonly used surgical lasers are-
CO2 laser, Nd : YAG laser, Diode laser, Argon laser.
Depending on purpose and type of laser, various modes
are used.'6

Laser ablation is the process of removing unhealthy
tissue from a solid (or occasionally liquid) surface
by irradiating it with a laser beam. At low laser flux,
the tissue is heated by the absorbed laser energy and
evaporates. !’ Laser ablation is used in a variety of
surgical specialties including ophthalmology, general
surgery, neurosurgery, ENT, dentistry, oral and
maxillofacial surgery.

In proctology, lasers specially Diode lasers are very
much useful for In situ coagulation of hemorrhoids in
which the hemorrhoid is shrunk from within and ablation
of hemorrhoid in which tissue is destroyed. Fistula tract
or pilonidal sinus are also ablated using lasers.'® (Fig.9)

In esophageal varices endoscopic laser ablation
is done. In varicose veins endovascular laser ablation
(EVLA) is done. In which abnormal veins are heated by
a laser. The heat kills the walls of the veins and the body
then naturally absorbs the dead tissue and the abnormal
veins are destroyed.'’

Radio surgery: It is different from electrosurgery or
electrocautery. The principle of radio surgery involves
using high-frequency radio waves at 4.0 MHz, delivered
at low temperature through radiofrequency microfiber
electrodes; Unlike electrocautery the electrode used in
radiofrequency surgery remains cold because of the use
of the very high-frequency current of 4 MHz. (Fig.10)

Coagulation with radiofrequency energy occurs
through the application of a high-frequency current
which, when applied to tissue with sufficient current
intensity, dehydrates the cells and coagulates their
organic contents. This action is evidently self-limiting,
because the surface coagulation helps protect the
underlying tissues.?’
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Discussion

From above all information it is clear that, working
principle and source of energy used in above devices are
different from each other. But some sort of heat directly
or indirectly is generated in tissues or veins to coagulate
or ablate it. Agnikarma done by metal shalaka burnout
the tissue and bleeders and also cause significant damage
to surrounding stuctures by lateral heat spread. So tissues
injury is more. In electrocautery, heated metal wire or
electrode will be less traumatic to tissues but it can stop
bleeding from small vessels only. In Electrosurgery
heat generated depends upon tissues resistance which is
specific and for fraction of seconds thus less violent than
electrocautery. In high frequency Radiowaves and Lasers
thermal injury is further minimum. With advancement
of these technologies easy and sophasticated modes are
available for heamostasis, coagulation or ablation.

Symptoms of ideal Sira Dagdha i.e. cauterization
of vein are Krushna Vranata (blackish colouration),
Stravsannirodh (arrest of bleeding). These are also found
after achieving hemostasis on bleeding vein. However
blackish discolouration is due to charring of tissues in
attempt to achieve complete coagulation. Sound and
smell of burning the tissue, contraction of tissues are
also observed in cut-coagulation process by any of the
devices, which are quite similar to symptoms of ideal
Tvak and Maans Dagdha.”!l Even in endovenous laser
ablation and laser haemorrhoidoplasty sound and smell
of burning of tissue is observed.

Conclusion

The similarity proves, though tissue injury was
more in conventional agnikarm method for achieving
hemostasis, fundamental principle of ... Dah sankochayet
still evident in this Electrocautery,
electrosurgery, radiofrequency, infrared coagulation,
BEIM, Lasers etc. are new advancement in Agnikarma
with wide range of indications and more sophasticated
approach.

sira 1S era.
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