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Effectiveness of Leech Therapy (Jalaukavacharana) in Inflammatory
Musculoskeletal Conditions: Implications of a Pilot Trial
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Abstract

Leech therapy is one of the modalities of Ashastrakrtaraktamokshana karma (bloodletting without
sharp instruments) for treating localized pain. AcharyaSushruta mentioned itin pittadushtarakta (blood
vitiated by pitta), avagadhadushta pitta (deep seated vitiated pitta disease), toda (pain) etc. Traditionally
in practice it is elicited that it effectively alleviates pain and relieves joint inflammation rapidly and
improves joint functions as well. A retrospective survey done in KLE University’s Sri BMK Ayurved
Hospital & Research centre revealed IPD and OPD units were frequented most by asthi-sandhigatavata
(joint conditions). Since studies have also shown salivary glands of leeches also produce pharmacologically
active substances including antihistaminic, protease, and anaesthetic, anti tripsic molecules. An open
non randomized trial was carried out on patients diagnosed with sandhi-asthigatavta (osteo-arthritis,
synovitisand bursitis) and snayugatavata (tendinitis) following application of Jalkka/leech. The findings
of the study suggested that acute conditions of these afore mentioned conditions in terms of pain was

alleviated following the course of treatment.
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Introduction

Musculoskeletal pain from overuse affects
33% of adults and accounts for 29% of lost
workdays due to illnesrus as per the
International Association for Study of Pain
(IASP). While incidence rates for overexertion
injury due to lifting are 1.3 times greater in
males, rates are higher in females for the
following conditions: 3.0 times greater for
carpal tunnel syndrome, 2.3 times greater for
tendinitis, and 2.0 times greater for injuries
caused by repetitive motion. Medical science
has enormous leaps in terms of diagnosis and
treatment yet there is renewed interest in leech
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therapy among modern as well as traditional
medicine practitioners. Most of the studies on
leech therapy are found for plastic surgery and
pain reduction in osteoarthritis. The bite of a
leech is actually painless. All ancient
civilizations practiced bloodletting including
Indian and Greek civilizations. The use of
leeches in modern medicine made its
comeback in the 1980s after years of decline,
with the advent of microsurgery such as plastic
and reconstructive surgeries. Acharya
Sushruta mentions leech therapy as a mainstay
in paficakarma and is aimed at blood vitiated
by pitta, deep seated vitiated pitta disease, pain
etc.[1]

Reference regarding the eradication of the
disease from ushina is mentioned in Rigveda.
This process mainly refers to blood-letting. The
method of application of leech for
raktamokshana/ blood-letting is mentioned in
Kaushika sutra 4/26/8 which is a synopsis of
Atharvaveda. Acharya Charaka has
enumerated blood related disorders and their
treatment by various types of blood leeting.[2]
Acharya Sushruta has dealt in detail with
blood-letting and its type.[3] In the present era,
leeches have become the cynosure for the
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researches all over the world. Over 100
chemicals are believed to be present in leech
saliva of which about fourteen have been
isolated and studied. It is proved to be used to
treat post phlebitis syndrome in which venous
valves are obliterated by deep vein thrombosis.
Recent studies have shown its dramatic effect
in relieving symptoms of osteoarthritis.
Keeping this in mind a pilot trial was
undertaken to assess the said benefits of leech
therapy in inflammatory joint and
musculoskeletal conditions, in alleviating the
symptoms and also to evaluate its efficacy in
the same condition necessitating further
approach.

Aim and Objectives

1. To clinically evaluate the effectiveness of
leech therapy in inflammatory
musculoskeletal conditions.

2. To understand its significance in
reducing pain and associated symptomes.

Inclusion Criteria

Consented patients with confirmed diagnosis
of osteoarthritis, tendinitis, bursitis.

Diabetic individuals on medications and
under control.

Patients with history of essential
hypertension on medication.

Exclusion Criteria

Infections

Existing ulcers, non-healing ulcers
Wounds

Exclusion of nonsteroidal anti-inflammatory
drugs

Materials and Methods

Study methodology

An open non-randomized study

Place - IPD and OPD subjects from the
Department of Panchakarma, Sri BMK
Ayurved Hospital & Research Centre

Two leeches were applied topically at
painful peri-articular sites on the affected area.

Intervention

A single trial of two leeches (Hirudo
medicinalis) applied topically at painful
periarticular sites of the knee joint in the
experimental group of 4 patients. They received
conventional ayurvedic treatment (kaishora
guggulu, mahamanjishtadi kashayam) for
pain during the course of treatment and
following it as well.

Duration of application - 40 min to lhr
2nd application - On 3rd day

Study group - Patients with a confirmed
diagnosis of osteoarthritis, bursitis,tendinitis

Duration with follow up - 2 months

Pre-operative and post-operative procedures
of blood-letting by application leech was
followed. Haematological investigation clotting
time, bleeding time etc. within normal limits.

Research protocol

The research protocol reviewed and
approved by institutional ethics committee,
included 2 sittings, follow up on 15" day and
at the end of 2 months. The patients fulfilling
the diagnostic criteria were selected for the
study and interviewed thoroughly along with
their family members and/ or relative to obtain
detailed information about the patient as well
as the disease and collected in different data
as follows.

The patients registered for the clinical study
were on ayurvedic medicine internally which
included  kaishora guggulu  and
mahamanjishtadi kashayam. Each patient
advised routine investigation including CBC,
RBS, LFT, blood urea, serum creatinine, BT,
CT, HIV 1 and 2 before the leech therapy. X-
Ray of the involved joint is also done to
diagnose the disease.
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Leech therapy /fjalaukavacharana

Out of 12, only 6 varieties of non-poisonous
leeches are used for medicinal purpose. The
sankumukhi type of leech is preferably used
for medicinal purposes due to its rapid blood
sucking capacity. As per classical description
of Ayurveda, the leech neither too long, nor
too small should be preferred for therapeutic
purposes.[4]

Leech should be stored in a well-labelled
container having multiple pores on the top for
proper aeration. The temperature should be
maintained around 5-27°C (40-80°F). The
water of the container should be dechlorinated
and should be replaced after 5-6 days. About
50 leeches can be kept in one gallon (4 1) of
water. If it is not possible to get the
dechlorinated water, then keep the container
of chlorinated water open in the air for a
period of time and then use it for storage of
leech. It is better to avoid direct exposure of
sunlight to the leeches.

Method of application[3]
Pre-procedure/Purva karma

Purification of leech by pouring the leech in
water mixed with turmeric powder.

Part preparation

Cleaning of the part of the body was done
with normal saline and dried; to which leech
was to be applied.

Procedure/Pradhana karma

Before application the skin was pricked with
a sharp and sterile needle such that the drop
of blood came out. Then the leech was applied
through its front end towards the affected part
and when it acquires a horse shoe shape along
with signs of active peristalsis the leech was
covered by wet cotton. If the leech is not ready
to suck the blood from the body part, then
application of madhu/honey, ghrita/clarified
butter was done.
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Observation of leech

Gradual distension in the central portion of
the body.

Itching and burning sensation at the site of
bite.

Pulsations on the body of leech was visible.

Removal of leech

After 45-60 minutes the leech detached by
itself or by application of turmeric powder on
the mouth of leech.

Post-procedure/Paschata karma
Care of wound

After detachment of leech there was a
triangular wound created by the mouth of the
leech. The blood came out from the wound.
The bleeding from wound was checked by
application of yastimadhu (Glycirizza glabra)
or turmeric (Curcuma longa) powder.

Induction of emesis

The leech that was applied to the lesion
underwent the process of vamana (emesis) so
that the same leech could be applied next time
to the same patient. For the emesis of leech
turmeric powder was applied over the mouth
of the leech. Sometimes pressing of the leech
from caudal to front-end was required for
proper emesis. After proper emesis leeches
were put in fresh water, where it swam swiftly
and then settled down. The leech was replaced
in a clean jar or aquarium.

Contra indication of leech therapy|[3]
Blood clotting disorder
Severe anaemia.

Allergic reaction to active substances of the
leech such as hirudin, calin, hyaluronidase,
egline, kollagenage, apyrase, destabilase,
piyavit, etc.

Asthenic individuals
Pregnancy

Precautions during leech application
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Bleeding and clotting time of the patient
should be normal.

Gentle handling of the leech.
Cover the leech with wet cotton.
Frequency of leech application

The frequency of leech application will vary
according to the disease and severity. Generally
leech should be applied once in a week up to
six sittings. One leech should be reserved for a
particular patient to avoid cross infection.

Subjective - Visual Analog Scale
Patient Before A fter
No. treatment | treatment
1 5 2
2 8 3
3 7 3
4 6 4
Obijective
Flexion- Extension -
Percentage of percentage of
reduction reduction
40% 20%
60% 40%
40% 10%
50% 20%

Assessment
Results

Main outcome measures include self-
reported localized pain, assessed by VAS for
the days of treatment and follow-up after 15
days.

Application of leeches led to rapid relief of
pain with sustained improvement after 2
months in the absence of major complications

Discussion

Musculoskeletal pain is a known
consequence of repetitive strain, overuse, and
work-related musculoskeletal disorders. These
injuries include a variety of disorders that cause
pain in bones, joints, muscles, or surrounding
structures. The pain can be acute or chronic,
focal or diffuse. The pathophysiology of
musculoskeletal pain is not completely clear,
but inflammation, fibrosis, tissue degradation,
neurotransmitters, and neurosensory
disturbances have been implicated. Injury
induces increased pro-inflammatory cytokines
and mediators in affected tissues and
systemically. This increase leads to peripheral
nociceptor sensitization. Increased
inflammatory mediators induce increases in
matrix metalloproteinases (enzymes that
degrade extracellular matrices), lowering
tissue load tolerance and leading to further
injury and more pain. Neurosensory/
neuroimmune factors as in hypersensitivity,
with increased levels of neurotransmitters,
inflammatory mediators and cytokines, causes
peripheral nociceptor sensitization or central
amplification of pain.

AcharyaVagbhata has opined the necessity
of letting blood in painfull conditions of the
joints where all signs of inflammation are
appreciated. These pitta and rakta dominant
conditions are to be tackled by applying leech
which are by nature mild and have properties
like moistness, sliminess, dampness, coldness.
Their ability to suck the vitiated humors render
them at prime position to tackle such
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inflammatory  conditions  of  the
musculoskeletal system. In turn the leech
salivary enzyme contains active substances
such as bdellins which are proven anti-
inflammatory, histamine like vaso dialators,
superoxide production and poorly
characterized anesthetics and analgesic
compounds. These substances might reach the
deeper tissue levels and possibly joint spaces.
Various bioactive substances in leech saliva
may also be as pharmacologically potent as
hirudin and thus exert substantial effects in
periarticular tissue and adjacent structures. It
has been proven that through Laser Doppler
Flowmetry that there is a significant increase
in superficial skin perfusion following leech
therapy especially 16 mm around the bitting
zone.[5] Therefore a regional analgesic anti-
phlogistic effect by these substances enforced
by hyluronidase, as well as counter irritation
might be the possible reason for improvement
following application of leech. Leech therapy
could induce pain relief through
antinociceptive effects and counter irritation.
By the practice of blood-letting by application
of leech in these inflammatory conditions of
the joints the pathway of inflammation and
thereby pain stimuli seem to be receded.

Conclusion

Leech therapy may be an effective treatment
for rapid reduction of pain associated with
conditions of deep seated vitiated humors
which present as inflammatory conditions of
the joints.

Its efficacy should be tested in larger
randomized controlled trials with assessment
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of expectation bias.
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