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ABSTRACT

Leech therapy was first used in Egypt around 1500 BC to treat a range of ailments from nosebleeds to gout. Medicinal leeches have
been part of the therapeutic armamenterium of hand surgeons for more than 60 years. Venous congestion after digital replantation
or revascularization threatens digit survival in theimmediate postoperative period. External bloodletting, including leech therapy,
provides a central role in salvage of the congested finger. Although there have been previous studies few published articles and no
consensus guidelines have discussed the weaning of leeches in the postoperative period.describing the initiation of leech therapy
for digits experiencing venous insufficiency. Analyzing articles on treatment and follow-up after finger replantation published
between 2000 and 2022 on the treatment of venous congestion after finger replantation and revascularization. We conducted a
systematic review, taking into account the studies that applied leech therapy. The collected data revealed the relevant indications,
treatment procedures, efficacy, adjuvant treatments, side effects. For this indication, the success rate of leech therapy ranged from
65 to 85% (83.7% in our series) according to the situations encountered. Optimal frequency of application ranged from 2 to 8
hours, while average overall duration ranged from 4 to 10 days. Antibiotic prophylaxis against Aeromonas is highly advisable. A
ciprofloxacin and trimethoprim-sulfametoxazole combination currently appears as the most relevant prophylactic antibiotherapy.
Hirudotherapy is a reliable treatment in cases of patent venous insufficiency of only artery only digit replantation. Even though
the relevant literature is highly heterogeneous, we have attempted to put forward a specific protocol bringing together dosage,
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delivery route, frequency of administration and appropriate prophylactic antibiotherapy
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INTRODUCTION

Venous congestion is the most common cause of failure
after free tissue transplants and finger replantation’s.’
Medicinal leeches play an important role in providing
venous drainage until angiogenesis develops.” During the
medical leech therapy, hundreds of bioactive products are
secreted into the surrounding tissue. Among them, hirudin,
which is known as the most potent, prevents coagulation
by inhibiting thrombin in the coagulation cascade. Other
bioactive products released into the environment during
leech therapy include acetylcholine, histamine-like peptide,
and hyalinuridase. These provide tissue blood flow with
a local vasodilator effect.” While a single leech can suck up
to 10 ml of blood, it allows the removal of venous blood up
to 50 mm in the bitten area with passive bleeding during
leech application.” Leech therapy Helping to remove blood
up to 48 hours after leech application provides an advantage
in treatment until angiogenesis develops.” It has been used
successfully to prevent venous congestion that develops due
to anastomoses that are prone to thrombosis.® In cases of
replantation without arterial circulation, finger losses take

up to 13 hours, while development of necrosis starts in 3
hours in free tissue transplantations and finger replantation
without venous return.” For this reason, it is important to
provide venous return until angiogenesis develops in free
tissue transplants and finger replantation. Hirudo therapy
and leech applications were approved by the FDA in 2004
and leech was registered as a medical device. Although many
benefits of leech application have been proven in free tissue
transplantation and finger replantation with congestion, it
has side effects. These include Aeromonas bacteria colonizing
the leech digestive tract, blood transfusions due to bleeding
disorders, anaphylaxis, and prolonged hospitalizations. Our
aim is to share the experiences of leech applications in finger
replantation cases.

The first written evidence of leech practices was created
by the Egyptians and dates back to 1500 BC. Its use for
therapeutic purposes dates back to the civilizations of Greece,
Rome and India around 500 AD.? Later, it was popularized
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among French surgeons and started to be used in 1970s to
prevent venous congestion in free flaps.” Their use after finger
replantation and the first publications were published in the
1990s, and its use in cases that did not respond to medical
treatment became popular.’

As a result of the literature review, Hirudo medicinalis
is used for the treatment of venous congestion (Figure 1). In
some cases, Hirudo verbana and Hirudo michaelseni were
used for similar treatment modality." The sizes of these
leeches, which are used for medical purposes, vary between
3-5 cm and their weights vary between 2-3 grams (Figure 2).
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Figure 2. Hirudo medicinalis morphology

There are suction organs at both ends of the leeches, and
the suction process continues for about 15 minutes to 2 hours
after the application. After the suction process is finished, it
leaves the application area spontaneously. While bleeding in
the application area continues for 6-8 hours, it decreases and
disappears within 2 days."”

There is a general consensus on the use of antibiotic
prophylaxis in patients given leech therapy for venous
congestion. Appropriate antibiotic prophylaxis is applied
together with treatment against Aeromonas species that are
choline in the leech intestinal tract."”

2-3. The generation cephalosporin’s, fluoroquinolones,
trimethoprim-sulfamethoxazole, tetracycline and
aminoglycosides can be used for prophylaxis. It should
be started simultaneously with the treatment. After the
examination of the samples taken from the leech tanks,
21 aeromonas species were found and 74.7% of them were
sensitive to ciprofloxacin and 100% of them trimethoprim
sulfamethoxazole. There are publications suggesting that
antibiotic prophylaxis should be given just before the start
of the application and to continue for 24 hours after the
application. Another protocol advocates continuation of
antibiotic prophylaxis for 2 weeks after administration.™
Benzodiazepins and narcotic analgesics are not recommended
for the treatment of pain in patients treated with leeches. It
has been observed that narcotic analgesics suppress leech
activity." After the process, the leeches are killed in 70%
ethanol and destroyed as medical waste. After wiping the
application area with sterile sponge moistened with isotonic
serum, it is recommended to leave it wet with a heparin
dressing. In this way, the continuation of the hemorrhage
should be ensured. In cases where venous system repair
cannot be achieved after finger replantation or there is a
risk of venous congestion, hirudo therapy can be started
immediately after surgery. Hirudo therapy can be applied
under systemic heparinization and aspirin therapy. If the
leech is having trouble holding on, bleeding can be achieved
by opening microholes on the skin with the help of a lancet,
and leeches can be attached to these bleeding areas. Leeches
should be changed at 2-hour intervals and clinical progression
should be monitored. The clinician and the nurse must adapt
to each situation by proposing first a “trial” interval of 2 to
6 hours according to congestion severity during the first 12
hours, and then a “maintenance” interval of 4 to 8 hours
according to congestion reduction and blood color during
bleeding. While measurement of the blood gases on the flap
may be helpful, in our experience blood color and congestion
should suffice. Nurses need to be trained for leech application.

In order to end leech therapy, the development of
venous channels and completion of angiogenesis are
required. Considering the development of angiogenesis, the
development of venous channels in the tissue that has been
repaired begins on the 27¢ day. In another histological study
on free tissue flaps with arterial flow, it was observed that
venous capillaries developed on the 34 day after repair.’” There
are large case series showing that the time required for venous
angiogenesis after finger replantation is 5 days.»'® For this
reason, it is recommended to continue leech therapy for 5 days
after replantation. Again, it is recommended that the decision
to terminate the treatment should be made by considering
factors such as soft tissue blood supply, temperature and
color. Another factor affecting the duration of treatment and
the number of leeches to be applied is the level of amputation.
Longer-term treatments are recommended because of the
increase in tissue volume that will develop venous congestion
in amputations from the proximal level. Leech applications
were found to be successful for 10-12 days in amputations
from Zone 1 and more proximal.’*'” Another factor affecting
angiogenesis is the age of the patient, and 48 hours of leech
therapy was found to be sufficient in fingertip amputations in
children under 10 years of age, and this period reaches 7 days
in the older age group."
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Multiple techniques have been described to satisfy
outflow from artery-only replants. These include puncturing,
scrubbing or lacerating the replant to promote bleeding;
repairing both digital arteries; and creating a cutaneous-
venous fistula, chemical leeching (local subcutaneous
heparin), milking massage.'”?*  Success rates of these
methods vary between 60-100%. The paraungal stab bleeding
method showed the lowest success. Other methods have
shown similar success.

Contraindications for leech application include arterial
insufficiency, bleeding disorders, hematological malignancies,
sepsis, HIV infection, decompensated hepatobiliary disease,
leech intolerance. It is not recommended for vasoactive drug
users, lactating and pregnant women.

The success rate in finger replantation cases with only
artery repair, especially in zone 1 and distal cases, varies
between %60.9-90.'¢'%

CONCLUSION

Hirudo therapy, leech therapy is a successful method
that can be used to prevent venous congestion in cases
where venous repair cannot be performed or the repair is
thought to be unsuccessful. Prophylactic antibiotics are
strongly recommended. Close follow-up of the patient is
recommended in terms of side effects that may develop
during the application.
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