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ABSTRACT

Hirudotherapy which means the use of leech therapy dates as far back as 2500
years ago when they were used for bloodletting in ancient Egypt. During the
Roman Era, Galen (130- 201 AD) used leeches because he believed that blood let-
ting would rid the unbalance of the four humours (blood, phlegmon, black and
yellow bile) in the human body. Leech treatments were very popular during the
Middle Ages as applied by Ibn Sina (Avicenna). In his book ”Al-Qanun Fi Al-Tibb (the
Canon of Medicine)”, Avicenna (980-1037 AD) gave detailed knowledge about leech
therapy and instructions on leeching. Hirudotherapy was commonly practiced in
the 1800’s by French physicians treating a variety of diseases. The medicinal leech
has been used by plastic surgeons in recent years. They use leeches to relieve
venous congestion, especially in transplant surgery. The leech produces a number
of substances especially hirudin, calin, hylarunidase, histamine like vasodilators
during biting. These substances are responsible for inhibiting blood coagulation,
analgesic effect, dilating effect on muscles and regulation on immune system. The
aim of this study was to explore the history and therapeutic applications of leech
therapy from ancient times to present.
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Gecmisten Giiniimiize Siiliik Tedavisi
OZET

Stiliikle tedavi anlamina gelen hirudoterapi yonteminin bundan 2500 yil 6ncesinde
antik Misir’da kan alma yontemi olarak kullanildigr bilinmektedir. Roma dénemi-
nde Galen (M.S. 130-201) insan viicudundaki dért sivinin (kan, flegmon, sari ve kara
safra) dengesizliginde kan almanin gerekli olduguna inanarak stiliik kullanmistir.
ibn-i Sina’mn da uyguladigi bir yéntem olarak siiliik tedavisi Ortacag déneminde
de cok popiiler olmustur. Ibn-i Sina (M.S. 980-1037) El Kanun Fi’t-Tibb adli es-
erinde sliliik tedavisi ve uygulama yéntemleri ile ilgili detayli bilgiler vermistir.
Hirudoterapi, 1800’lii yillarda Fransiz doktorlar tarafindan bir¢ok hastaligin teda-
visi icin kullamlmistir. Son yillarda ise tibbi stiliikler plastik cerrahlar tarafindan
kullamlmaktadir. Ozellikle transplantasyon cerrahisinde venéz konjesyonu azalt-
mak icin siiliik kullanilmaktadir. Siiliikler kan emerken viicuda salgiladiklari sivi
ozellikle hirudin, calin, hyaliirinidaz ve histamin benzeri vazodilatér maddeleri
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icerir. Bu maddeler kanin pihtilasmasini engelleyici antiko-
aglilan ozellige, agr kesici, kas gevsetici, bagisiklik sistem-
ini diizenleyici etkiye sahip olduklar1 kabul edilmektedir.
Calismamizin amaci, antik donemlerden giliniimiize siiliikle
tedavinin tarihini arastirmaktir.

Anahtar Kelimeler: Siiliik tedavisi, hirudoterapi, kan almak

INTRODUCTION

Blood-letting was one of the oldest and common ther-
apeutic methods in Mesopotamian, Egyptian, Greek,
Greco-Roman and Byzantine medicine. The methods
used for this purpose were cupping, venesection and ap-
plication of leeches. Each method was used in different
conditions, depending on the sufficient amount of blood
to be removed and the certain important organs affect-
ed (1). Leech therapy has used for the treatment of a lot
of diseases since ancient times. Leech is derived from
the Anglo-Saxon word “laece” which, means “physician”
(2,3). Hirudotherapy” which is called leech therapy in
Latin, is a means of treatment used by physicians for
ages. The first use of leeches for medical purposes can
be seen in the wall paintings of an Egyptian tomb (1567-
1308 BC). The first written record of their medicinal
use has been attributed to Nicander of Colophain (200-
130 BC) in his medical poem ‘’Alexipharmaca” (2). The
therapeutic use of leeches has also been reported by
Themison of Laodicea, a pupil of Asclepiades in the year
50 BC (4). The physician Pliny (23-79 AD) states that it
provides relief for the person by removal of the exces-
sive blood from the human body, and also indicates the
methods of leech application (5,6).

Galen, during the Roman period (130- 201 AD), indicated
the use of leeches, its application methods, the removal
of the leech from the body, the treatment of any bleed-
ing that might occur on the wound after leech sucked
the blood. According to the humoral theory that Galen
developed, the human body contains four fluids: blood,
phlegm, yellow bile and black bile. He indicated that
changes in the balance of these fluids cause diseases and
leeches suck the excessive blood and provide the regen-
eration of the balance (7). In the same century, another
physician Menemachus used leech therapy. Oribasius, a
physician in the 4th century, applied the leech therapy.
Oribasius, Paul of Aegina and Aetius of Amida reported
in their works that Antylus, the surgeon, also applied
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the leech therapy (1, 8). Alexander of Tralles (525-605
AD) suggested application of leeches in some hearing
loss and the treatment of “melancholia”. In antiquity,
they recommended this therapy as they believed mel-
ancholia develops as a result of accumulation of black
bile in the brain or the whole blood of flow (1). In the
6th century AD Aetius of Amida mentioned the leech ap-
plication for the eye disease, which he called “onchia”,
creating a circle around the iris of the eye due to ulcer
development in the deep layers of the eye. Aetius also
recommended the use of leeches for the disorder, called
“catharsis” that is caused by imbalance of body fluids,
especially imbalance of blood (9). Paul of Aegina, in the
7th century, mentioned the application of leech in the
treatment of many diseases. He benefited from the ap-
plication of leeches especially for headaches that he
called “cephalea” and eye disorders, known as “amou-
rozis” and “’ophthalmy”, and also inflammatory disease
of the throat (10).

Ibn Sina (980-1037 AD) is a pioneer physician in Islamic
Medicine and his famous book “Canon” was translated
into Ottoman Turkish by Tokatli Mustafa Efendi in 18th
century. The manuscripts of this translation are to be
found in the copy form in places as follows: Topkapi
Palace (llith Ahmet 1903); the Library of Suleymaniye,
(Hamidiye 1015) and the Library of Ragip Pasa (1335)
(11). One of the things he mentioned in this book is
the diseases for which leech therapy is applied along
with its methods of application. According to Ibn Sina
(Avicenna) the application of leech is more useful than
cupping in letting odd the blood from deeper parts of
the body (11,12). Ebul Kasim Zehravi (936-1013 AD)
explained in his book, “Kitab-ul Tasrif”’, that cupping,
bloodletting and leeching could be used for medicinal
purpose. Leeches can be applied to the specific areas
such as eye, lip, nose and gums where cupping can not
be employed (13). As removal of the excessive blood
was a commonly used method during the 17th and 18th
centuries, leech therapy was also widely used. It was
used for medicinal blood-letting and believed to cure a
variety of diseases from gout to headaches (14). Surgeon
Broussais (1772-1838) in Napoleon’s army units recom-
mended removal of blood from the body or leech thera-
py since he believed that any blood accumulation in the
body causes inflammation and inflammation causes dis-
eases (15,16). French physicians even prescribed leech
therapy for the patients admitted to hospitals without
the need for examination. Leech therapy was applied
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without considering the diagnosis of the disease and the
starting age of this treatment, side effects of it and the
patient’s health status. During the same period, as it
was considered to be a popular method of treatment in
European countries, in Britain and Russia, it was used
for treatment of inflammatory diseases of brain tissue,
liver and kidney diseases, certain ophthalmologic dis-
eases, nose bleeding, rheumatism, tuberculosis, epilep-
sy and sexually transmitted diseases (17.) Leech short-
ages were reported in Europe during that time (14). It
is known that leech therapy was used by physicians in
the Ottoman period and a great many written works are
available especially in the 18th century (18). Serefeddin
Sabuncuoglu was a famous Ottoman surgeon and phy-
sician. He was the author of Cerrahiyyetu’l - Haniyye
(Imperial Surgery), the first illustrated Turkish-written
surgical atlas. The leech therapy was described in his
book (19). Sanizade Mehmet Ataullah Efendi (1771-
1826), in his work’ Mi’yaru’l Etibba ‘’, recommended
leech therapy to the back of ear for fever treatment,
which developed in children during tooth growth (20).
At the end of the 19th century, with the trend of experi-
mental methods, practicing this method was outdated
and it was regarded as quackery because unqualified
persons had also applied it (21).

In 1884, Doctor John B. Haycraft called the pure an-
ticoagulant substance, which he found in the saliva of
leeches, “Hirudun” in Latin “Hirudo” (22). Since the
second half of the 20th century, physicians especially
micro surgeons have supported the use of leech again.
On studies, based on observation, with the use of leech
in the early period, it has been observed that there has
been a noticeable improvement on the tissues which
venous congestion has developed. Peer -reviewed evi-
dence has proposed that venous congested flap is im-
proved by early application of a leech (23,24).

Features of the Leeches

Leeches are in class of Hirudinea of Annelida of hel-
mints. There are more than 650 known species. One of
the most popular medicinal leeches, Hirudo medicinalis,
may be living in fresh waters and its length is nearly 10
cm. When the anatomies of leeches are examined, it can
be seen that their body is composed of fixed number,
34 segments and their body shapes are in dorsa-ventral
flat. Hirudo medicinalis has two suckers: one present an-
teriorly on the head, and the other on the posterior end.
The mouth lies in the anterior sucker and has three jaws
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with the teeth well designed for biting. The leech can
ingest blood almost ten times its own weight (17,25).
Substance of leech saliva is composed of therapeutic
secretions. Leeches secrete bioactive substances to the
body while sucking the blood. One of these substances is
Hirudin, a polypeptide molecular, with 9000 molecules
weight, is composed of 65 amino acids. Hirudin, with
the anticoagulant property, can be used as “Heparin”.
It forms an enzyme inhibitory complex with thrombin,
thus preventing conversion of fibrinogen to fibrin (12).

Antithrombin Il is not required for activation of Hirudin
unlike Heparin, and it is non-inactivated by Trombosit-
factor-4, which is secreted during coagulation. Hirudin
is not interactivated with clothing proteins except for
Thrombin. There is also no risk of hemolysis and internal
organs bleeding. Other enzymes secreted by the salivary
glands: vasodilator agents, hyaluronidase that is respon-
sible for the diffusion allowing anticoagulant substance
to spread around the wound, anti-inflammatory effec-
tive protease inhibitor bdellin, anti-inflammatory and
antioxidant effective eglin, anti-elastase limiting elas-
tase activity on cutaneous tissue, destabilaz involved
in dissolving blood clots, platelet aggregation inhibiting
substances such as Calin (14,17). Leech salivary gland
secretions are also a matter of local anesthetic (26).

Application of Leech Therapy

Application area should be thoroughly cleaned with wa-
ter so that leech can stick to. Sugared water or milk
can be poured to the desired region or, a small scratch
can be formed with the tip of the injector or lancets.
With the help of forceps, leech can be taken out of the
jar and laid upon the desired location. Leech is usually
saturated in 15 to 20 minutes. Despite a long period of
time, when attached leeches do not leave, pulling them
away can be extremely dangerous. The teeth of leech
can stay in the place of its bite and can cause infec-
tion. With the help of cotton or cloth that is soaked in
alcohol or saline, leech can be removed from host. By
application of watery mug, the toxins can be removed
(12). Saturated leech can be killed by putting it in 70%
alcohol solution. Leeches used for one patient shouldn’t
be reapplied for another patient (27).

Application Areas of Leech Therapy

Leeches, since ancient times, have been used fort the
treatment of various diseases, which is based upon the
belief that excessive blood is absorbed. In modern medi-
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cine, leeches are used in orthopedics and traumatology
as well as microvasculer reimplantation and reconstruc-
tive surgery (28). Leech therapy is also used for deep
vein occlusion in legs, peripheral arterial occlusion,
varicose veins and circulatory system diseases such as
hemorrhoid. It is applied for some skin diseases, mainly
eczema and psoriasis, burn cases, unhealed wounds and
some surgery scars too. In free flap applications of plas-
tic and reconstructive surgery, post-operative venous
problems are more frequent especially compared with
arterial problems. Leech is used in many countries to
maintain local circulation to re-planted ear, lip, tip
of nose, fingers and hairy skin that are broken apart
in accidents as a result of venous insufficiency in sur-
gical areas. Positive results have been obtained in the
treatment of painful conditions such as various swelling
caused by trauma, inflammation and hematoma. Leech
therapy is performed for periodontal alveolar area and
the drainage of dental abscesses. Experiments have
been carried out in Meniere disease and tinnitus regard-
ing ear, nose and throat (29-33).

Complications of Leech Therapy

The most common complication after leech therapy
is prolongation of bleeding time. In this case, topical
thrombin and pressure is applied for the treatment. In
addition, allergic reactions to leech saliva and some
bacterial infections may also occur (2). Allergic reac-
tions, starting as simple itching can also be seen in the
form of burning sensations and even worse, lead to
the cause of ulcerative necrosis. These complications
are the result of toxins found in the leech saliva (34).
Infection may develop due to the re-use of leeches and
scar tissue may exist due to the excessive use in the
field of the treatment (2,9).

CONCLUSION

Today, especially in the fields of re-constructive and mi-
cro-surgery, leeches are benefited for sustaining the vi-
tality of the tissue and skin grafts that are under threat
of venous congestion. Anticoagulant feature of Hirudin,
found in leech saliva, is of great importance for treat-
ment and prevention of thromboembolic disease. More
experimental studies should be carried out in order to
develop various application areas. The possible compli-
cations and hygiene should be paid attention to during
the leech therapy.
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