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Abstract

Introduction Venous convulsion after reconstructive
microsurgery procedures is one major complication a sur-
geon has to deal with. Today, especially in the field of
reconstructive microsurgery, medicinal leech therapy
enjoys a renaissance. The potential risks such as infections
associated with leech therapy are generally underestimated
and not sufficiently discussed in literature.
Method/patients We present five male patients with an
average age of 47 years. All patients suffered from a trauma
incident, which had to be treated as an emergency. Three
patients showed, postoperatively, a venous congestion after
the reconstructive procedures. Another two patients with
flap reconstruction and flap training developed venous
problems after 12 and 14 days. In all five cases, the indi-
cation was given to use medical leeches (Hirudo medici-
nalis). In all the patients, a local infection of the injured
extremity could be regarded after beginning with the leech
treatment. The treatment duration with medical leeches for
postoperative venous congestion was an average of 6 days.
Results  The reconstructive procedures in all five cases
were unfortunately unsuccessful as major local infections
were observed. Microbiological analyses showed, in all
cases, an infection with Aeromonas hydrophila.
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Conclusion We recommend making a considered indi-
cation for leech therapy, to diagnose wound infections
early and to think about prophylactic antibiotics in patients
with leech application.
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Introduction

Today, especially in the field of reconstructive microsurgery,
medical leeches (Hirudo medicinalis) are undergoing a
medical renaissance. They are an important therapeutic
option in the treatment of venous congestion of flaps. They
are also important in replanted fingers in which arterial
revascularization was performed. These patients often have
insufficient venous drainage postoperatively and medical
leeches provide a temporary relief to venous engorgement
whilst venous drainage is re-established. Medical leeches
have two different mechanisms of blood letting. The first
mechanism is through passive bleeding after each leech bite;
this accounts for the majority of the average blood meal
volume for a leach. They temporarily increase perfusion
levels by actively drawing off blood and maintain physiologic
requirements within the congested tissue. Laser Doppler
flowmetry could demonstrate a significant increase in
superficial skin perfusion around the leech bite [9, 15].
Moreover, as the leech bite continues, it reduces congestion
due to the anticoagulant effect of leech saliva, which contains
thrombin inhibitor hirudin, apyrase, collagenase, hyaluroni-
dase, factor Xa inhibitor and fibrinase I and II [7, 8, 14].
Besides positive effects of leech therapy, the most
common complications associated with the use of leeches
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are anaemia and infection, with reported infectious inci-
dences ranging from 2.4 to 20% [4, 5, 18, 21, 28]. Aero-
monas hydrophila, a gram-negative rod, which lives
symbiotically in the intestines of the leech, contributes to
these infectious complications. Though the exact symbiotic
relationship between leeches and the microbiotic rod is
unknown, Aeromonas hydrophila contributes proteolytic
enzymes for leech digestion [13, 14, 18].

We report five cases of male patients with extremity
defects and Aeromonas hydrophila infection after clinical
use of leeches. We analysed consecutive patients with
leech therapy and Aeromonas hydrophila infection in
regards to trauma type, beginning of leech therapy and
duration of leech therapy. Moreover, we want to underline
that the potential risks of infections associated with leech
therapy should be considered when considering leech
therapy. These risks are generally underestimated and not
sufficiently discussed in modern literature.

Materials and methods

We present five male patients with an average age of
47 years. All patients suffered from a trauma incident,
which was treated as an emergency. One patient suffered
from a complex fracture of the distal lower extremity with
tissue defect (Fig. 1a, b), two patients had amputations of
the thumb, one patient suffered from an acute phlegmonous
infection of the hand with lymphangitis and one patient
showed a tissue defect with exposure of middle finger
tendons after a saw accident. Three patients presented
postoperatively with venous congestion after reconstructive
procedures. The other two patients presented, 12 and
14 days after flap reconstruction and training, with venous
congestion of the flap. In all five cases medical leech
therapy was indicated. All patients developed a local
infection of the injured extremity after leech treatment.
These patients are summarized in Table 1. Data analysed
include: description of injuries, operative procedures,
complications, beginning of leech treatment, duration of
leech use, time of recognition of the Aeromonas infection
and management of the complicating infection.

Results

The five patients summarized in Table 1 include infections
ranging from minor wound drainage to severe myonecro-
sis. Two of the patients had leeches applied to a flap
(venous free flap, sural flap) about 2 weeks after beginning
with flap training, one patient with phlegmoneous infection
after incision and debridement (Fig.2a, b) and the
remaining two patients with complicated replantations. All
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Fig. 1 Patient suffered from a complex fracture of the distal lower
extremity with tissue defect. a Reconstruction of the tissue defect
with a free flap. b Result after postoperative infection with
Aeromonas hydrophila and flap loss

five patients were treated for venous congestion for an
average of 6 days with medical leeches (Hirudo medici-
nalis). The reconstructive procedures in all five cases were
unsuccessful as major local infections were observed. The
onset of the infections was after 4—7 days. After that the
leech treatment was stopped immediately and microbio-
logical smears were taken. Microbiological analyses
showed an infection with Aeromonas hydrophila in every
case. Finally, the infections were cured with fluoroquino-
lone antibiotics. None of the patients were receiving ade-
quate antibiotics when leeches were applied. Moreover, we
observed a significant drop in haemoglobin levels during
medicinal leech application in every patient.

Discussion

Aeromonas hydrophila is a member of the Aeromonas
species, gram-negative facultative anaerobes. Studies,
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Aeromonas veronii, sobria

Aeromonas hydrophila
Aeromonas hydrophila
Aeromonas hydrophila
Aeromonas hydrophila
Aeromonas hydrophila

Bacterial smear

onset of infection

Post-application
(days)

Duration
of leech use
(days)

5
4
6

Beginning of

leech use

Postoperative day 1
Postoperative day 2
Postoperative day 1
Postoperative day 14 7
Postoperative day 12 7

leech application

Antibiotics at
the time of
Spizef/clont
Spizef/clont
Spizef/clont

Spizef
None

Fig. 2 Patient with phlegmoneous infection after incision, debride-
ment and following leech treatment because of postoperative venous
congestion after the reconstructive procedures

which incubated leeches in solutions of antibiotics or
0.02% chlorhexidin, did not show any significant sterili-
zation effect on the pathogenic organisms in the leech gut
[20, 23]. Several studies [13, 22] described infections due
to Aeromonas hydrophila as a complication of leech use in
venous congestion of flaps and replantations. The severity
ranges from mild cellulitis and trivial episodes of wound
drainage to more serious infections with abscess, tissue
necrosis, septicaemia and meningitis [2]. Review of pre-
viously published leech-related Aeromonas hydrophila
infections and analysis of our patients showed several
general characteristics (Table 2) [3, 10, 17, 21, 24, 26, 29].
There are two periods with the highest risk of Aeromonas
hydrophila infection in leech therapy. The first is with
acute onset, occurring within the first couple of days. The
second is with delayed onset of 10 days or more after leech
application. Lineaweaver et al. [18] as well as Ardehali
et al. [2] analysed this phenomenon. They hypothesized
that acute infection results from the bite of the leeches
- I o< " contaminating the wound. The delayed infections may

Complications
leading to leech
treatment
Venous
congestion
Venous
congestion
Venous
congestion
Venous
congestion
Venous
congestion

Reconstructive

Replantation of
digitus 1 with vein
graft interposition
debridement, skin
transplantation

Replantation of
digitus 1

Venous free flap

procedure

of the hand

thumb

with tissue defect of
the middle finger
distal lower extremity
with tissue defect

thumb
Phlegmoneous infection Evacuation and

Complex fracture of the Sural flap

Complex saw trauma

Amputation of the
Amputation of the

4
6

35
51
37

Table 1 Five patients with Aeromonas hydrophila infection after microsurgical procedure and leech treatment

Patient Age Trauma type
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Table 3 Tips and tricks in using leeches

Wash the area with soap and water and rinse it with distilled water or warm heparinized saline

Take the leech wearing gloves, forceps can injure the leech

Use a syringe to direct the leech to the site: remove the plunger, place the leech in the barrel and invert it, holding the open end in place until

the leech attaches
Improvement of attachment:

Place a drop of glucose or sucrose

Prick the skin with a sterile needle until a drop of fresh blood appears

Prevent migration:

Wrap a gauze around the treatment area

Use an occlusive dressing with a small hole in the centre for leech attachment

Use of plastic cups

Keep the temperature of the area at or above 86°F (30°C) with slightly warm room temperature or a wrapped light blanket

result from Aeromonas colonization of necrotic tissue or
eschar with later invasion of surrounding tissue. Here,
ischaemic muscle may be especially susceptible to Aero-
monas infections [16]. Among our five cases, we identified
patients with an acute infectious onset, with an average of
5.8 days.

Prevention of delayed infections: diagnostic evaluation,
indication and time of ischaemia

According to cases with delayed infections after leech
treatment, a well-considered indication for leech therapy is
necessary. First it is important to know the characteristic
features of venous congestion: (1) livid discoloration, (2)
fast capillary refill, (3) normal or high temperature, and (4)
dark red blood flow after injection [11, 13]. Reasons for
venous congestion can be oedema of the flap, haematoma,
pedicle torsion or any other pressure to the venous pedicle.
The clinician should determine, before leech therapy, that
he is treating an inoperable venous occlusion in tissue that
has a functioning arterial circulation. The application of
leech therapy in cases with arterial compromise or unde-
fined circulatory disruption probably will not contribute to
tissue survival and may only create a potential port of
bacterial entry. Also a possible antibiotic application has
no use due to insufficient perfusion to deliver antibiotics to
the tissue and leech. Lee et al. [15] ligated the venous
drainage of bilateral epigastric flaps in rats and treat the
subsequent venous congestion of one flap with leeches after
3 h. After 6 h, they released the venous ligation. They have
reported necrosis rates of 41 versus 72% with/without
leeches. It is essential to diagnose the problems with
venous drainage early and reliably to prevent ischaemic
and necrotic tissue from high risk of leech infection.
Quantitative fluorometry may be a reliable method to
analyse this parameter [1].

Furthermore, this risk of Aeromonas hydrophila infec-
tion increases if there is a long time between trauma and

anastomosis because of the resulting tissue damage and
necrosis. The time of ischaemia was not documented and
so we could not make any conclusions in our five cases.

Prevention of acute infections: preparation, attachment
and removal of the leeches

To prevent acute infection, Yantis et al. [30] recommend to
wash the area with soap and water and rinse it with distilled
water or warm heparinized saline [14, 28, 30] before
attaching the leech. Disinfection with alcohol should be
avoided, since it makes leech attachment difficult [14].
Removal of the leeches should be without force. Force
could cause the teeth to be left in the patient and become
the source of infection. The use of alcohol, saline or vin-
egar on a pad is recommended. But large amounts of these
materials are noxious to the leech and may cause it to
regurgitate into the bite site with high infection risk. In
addition, guidelines and tricks for a localized use of leeches
should be observed (Table 3) especially to preserve the
surrounding area [30].

Prophylactic antibiotics

For patients with eschars or open wounds and leech use,
clinical inspection (at least every 15 min) and a prophy-
lactic antibiotic therapy may prevent acute infection with
Aeromonas hydrophila and also solve the problem of late
infections by preventing bacterial colonization of necrotic
tissue [3, 27]. Aeromonas hydrophila is resistant against
penicillin and some studies also show resistance against
first generation cephalosporins. The resistance against third
generation cephalosporins like cefoxitin is variable [10]. In
the literature, Knobloch et al. [14] recommend a prophy-
lactic antibiotic therapy with fluoroquinolone antibiotics
like ciprofloxacin 500 mg three times for 7 days. Other
studies recommend double coverage (two antibiotics)
during therapy and single coverage (one antibiotic) for
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2 weeks afterwards [30]. Cases with established infections
are treated with third generation cephalosporins, tetracy-
cline, trimethoprim, fluoroquinolones or aminoglycosides
[2, 18, 20]. On the other side, Lineawear et al. [18]
described in 1988 that prophylactic antibiotics disrupt
leech digestion by eliminating the enteric Aeromonas hy-
drophila and minimize the leech therapy effects. In our
study, none of the patients were receiving adequate anti-
biotics when leeches were applied. Finally, the infections
were cured with fluoroquinolone antibiotics but the
reconstructive procedures in all five cases were unsuc-
cessful. Based on our series and previous studies, surgeons
should consider prophylactic antibiotics during leech
therapy to prevent infections in difficult cases, despite
concerns for decreased leech efficacy.

In conclusion, the use of medical leeches (Hirudo me-
dicinalis) for the treatment of postoperative venous con-
gestion in the field of reconstructive microsurgery is a
standard tool with high risk of acute and delayed infection
with Aeromonas hydrophila. In the future, tissue engi-
neering strategies with angiogenesis options might be uti-
lized for treatment or prevention of postoperative venous
congestion replacing leech treatment [30].
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