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Background: The use of leeches can effectively increase the salvage rate of flap conges-
tion. However, the first reaction from patients and carers in using leeches in clinical fields is
strong aversion. This can be due to the fact that development of our culture from agriculture
to industrial society, coming across leeches became fairly rare. Also because of the biologi-
cal traits that leeches carry; staying attached to a leg or other body parts of the host, suck-
ing blood, and leaving wounds.

Methods: This study was conducted through questionnaires, divided into many subgroups.
We scaled the compliance of the two therapies, with or without leech. Maximum scale of 10
showing no rejective response to the therapy and minimum scale of 0 showing the greatest
rejective response.

Results: Overall subjects’ compliance was improved after explaining the benefits of hirudo-
therapy. Irrelevant to the explanation, there was no significant difference in general compli-
ance between male and female. Young-aged group and medical personnel or people study-
ing medicine showed higher compliance over older-aged group and the general public.
Conclusion: In the terms of general social cognition, recognizing leech as a therapeutic
material may not be welcomed at first, but provided with proper information and explana-
tions, overall compliance of patients and carers can be improved and consequently result
in superior outcomes in flap salvage.
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INTRODUCTION

Hirudotherapy is a treatment using leeches that was approved by
the FDA in 2004. Hirudotherapy utilizes the biological advantag-
es of medicinal leeches [1]. The known fact was that leeches feed
on the blood of their host and during the course, release blood-
thinning substances like anticoagulants along with their saliva [2].
Following replantation or flap procedure, leeches are used to re-
lieve postoperative venous congestion and salvage the flap [3].

Although there are many reports of leech therapy in the area of
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microsurgical replantation and flap reconstruction, most patients
and carers show aversion the first time they hear about this treat-
ment.

The aim of this study is to understand people’s general aversion
to hirudotherapy, to analyze differences in the extent of aversion
among subgroups, to examine how the extent of aversion changes
after subjects receive a thorough explanation of hirudotherapy,

and to explore methods of improving patient compliance.

METHODS
Subjects and methods

A questionnaire was designed for a total of 200 subjects. In order
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to perform a subgroup analysis, we administered the question-
naire to 50 doctors, 50 medical students, and 100 non-medical
personnel. In order to investigate the independent effect of expla-
nation on the outcomes, we excluded subjects with prior knowl-
edge that leeches could be used to improve postoperative out-
comes in flap surgery and finger replantation; thus, the ten
subjects who selected answer (1) for Question 6 were excluded,
and the questionnaire was administered to another ten persons,

to make two-hundred subjects in total.

Questionnaire

The questionnaire was constructed as follows. On Page 1, the
aims of the study were not revealed to subjects to avoid bias in
their responses. This page contained questions about subjects’ in-
formation and ‘pre-explanation compliance’. It consisted of the
following items: (Fig, 1). 1. Sex, 2. Age, 3. Profession (doctor, medi-
cal student, or non-medical personnel), 4. Compliance to hirudo-
therapy on ascale of 0-10.

Once subjects had completed their responses to Page 1, they
were instructed to read the explanation and case reports on Pages
2 and 3. There were no time restrictions and, if required, subjects
were provided with thorough explanations of difficult terms such
as necrosis’ and ‘venous congestion’ The explanation was as fol-

lows.

Explanation of the medical use of leeches (Fig. 2)

“The skin is our body’s primary defense, and it helps to maintain
our health by preventing infections from entering the body. De-
fects in the skin and soft tissues can be caused by tumor removal,
bedsores, or trauma, and these defects can be treated by disinfec-
tion, a negative pressure wound therapy system, skin graft, or flap
surgery. Of these, flap surgery is a method of reconstructing se-
vere tissue defects, and includes local flap surgery, regional flap
surgery, and free flap surgery. For the flap to survive, it needs to be
provided with an arterial blood supply and venous blood drain-
age. Even if the flap has a blood supply, once it has been oxygenat-
ed, it cannot survive if failure of the blood to drain causes venous

congestion. Although leeches have been used in medicine since
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the distant past, people feel a sense of disgust at their appearance
and their blood-feeding behavior. However, leaches are very use-
tul for treating venous congestion, which is difficult to correct
with surgery.

Next, the subjects were provided with images and an explana-
tion about patients who had undergone breast reconstruction at
our hospital using a transverse rectus abdominis myocutaneous
flap, had been at risk of flap necrosis due to postoperative venous
congestion, and had achieved a positive outcome by using hirudo-
therapy .

The first case introduced in the questionnaire. A 55-year-old
woman who underwent breast-conserving surgery for left breast
cancer 18 months previously had developed a soft tissue defect af-
ter 1 postoperative year due to infection of the inserted mesh
(above). Reconstruction surgery was performed using a transverse
rectus abdominis myocutaneous flap, but congestion in the me-
dial margin of the flap led to a risk of necrosis. This was treated by
hirudotherapy, and the tlap color improved within 5 days (below,
right).

The second case introduced in the questionnaire (Fig. 3). A
woman underwent modified radical mastectomy for right breast
cancer 8 years previously; reconstruction surgery was performed
using a transverse rectus abdominis myocutaneous flap, but con-
gestion developed in the upper, lateral, and inferior portions of the
flap (above). Hirudotherapy was performed, and most of the con-
gestion was alleviated within 6 days (below).

At the bottom of Page 3, the same questions as Page 1 were pre-
sented again, in order to check the subjects’ ‘post-explanation
compliance’. Finally, a 6th question was presented to exclude sub-
jects who had prior knowledge about hirudotherapy.

The improvement in compliance following the explanation
was analyzed for all subjects. Subsequently, the subjects were di-
vided into subgroups according to profession, sex, and age, and
the improvement in compliance was analyzed for each subgroup.

In order to analyze the effects of profession, sex, and age on
compliance, a one-way analysis of variance (ANOVA) was per-
formed for the three conditions of pre-explanation, post-explana-
tion, and change following explanation. Tukey’s method was used

for post-hoc testing.
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Questionnaire on the relationship between explanation
about hirudotherapy and patient compliance

Hello, this is the of ic at Cheonnam Uni ity Hospital.

Using this questionnaire, our departmeant is trying to investigate the relationship between
explanation about the medical use of leeches (hirudotherapy) and compliance. We waat to
hear your opinions before and after reading the explanation and case studies below. The
explanation can be found on the reverse side, but for the accuracy of our study, although it
may be a little confusing, please complete the questionnaire on the froat page before you
read the explanation on the back.

If it is not too much inconvenieace, we would be very grateful if you could spare a little time

to respond to our questionnaire.

Thank you.

1. What is your sex?

(D Male @ Female

2. How old are you?

@ 20-80 years @ S0-40 years @D 40-50 years @ 50-80 vears

$. Are you a doctor or a medical student?

(D Doctor @ Medical studeat (@ Non-medical personnel

4. If you heard that you or a family member were to be treated with leeches, how would you
rate your level of aversion?

(Compliance with no aversion would be given the highest possible score of 10; inability to
comply due to severe aversion or disgust would be given the lowest possible score of )
P29 DPORORPOD

(Once you have completed the questionnaire up to Question 4, please read the explanation
and case studies below)

www.e-acfs.org

Fig. 1. Questionnaire (1).
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(Explanation of the medicel use of leeches)

The skia is our body's primary defease, aad it helps to meiatein our heelth by preveatiag infections
from eateriag the body. Defects ia the skin aad soft tissues caa be caused by tumor removel, bedsores,
or treuma, ead these defects cea be treeted by disiafection, e negetive pressure wouad therepy system,
skin greft, or flap surgery. Of these, flap surgery is e method of recoastructiag severe Gissue defects,
end iacludes locel flap surgery, regionel flap surgery, ead free flap surgery. For the flep to survive, it
needs to be provided with ea erteriel blood supply ead v blood drei Evea if the flap has
blood supply, oace it hes beea oxygenated, it ceanot survive if feilure of the blood to drein ceuses
venous coagestioa. Although leeches have been used in mediciae since the distest pest. people feel
sease of disgust et their eppeareace ead their blood-feeding behavior. However, leeches ere very
useful for treetiag v stion, which is difficult to correct with surgery. With the development
of egriculturel societies iato urben societies, it has become less common to eacouster leeches, ead
their eppeerance aad blood-feediag behavi le to think of them a5 harmful esimals.
However, a5 expleiced above, leeches can be used to effectively improve veaous coagestion. We heve
experieaced countless ceses of treetment et our hospitel, ead without evea discussiag the results of
ecedemic studies, the petieats receiving treatmeat ead the doct edmiagistering treetmeat heve
witaessed its effectiveaess with their own eyes.

(Cese 1)

The imeges below ere of en ectuel flep treeted et our hospitel using leeches.

Ia the preoperative image oa the left, necrosis cea be observed sterting from the erea of derk skin oa
the left side of the photogreph. Looking closer, epproximately one quarter of the whole flep neer the
nipple margia is et risk of aecrosis, based oa its red discoloration, ead the whole flap is at risk of
venous coagestion.

The image oa the right shows the flap efter 8 deys of treatment using leeches. The eree et risk is sow
no more thea oae teath of the whole flap, aad the eree arouand the aipple, in perticuler, ao loager

appeers at risk.
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Fig. 2. Questionnaire (2).

www.e-acfs.org



Kwang Seog Kimetal.  Relations between explanation and patient compliance in hirudotherapy

(Case 2)

This is a differeat case. The two images in the upper row show the flap immediately after
surgery, while the image in the lower row shows the flap after using leeches. The black and
dark red areas have been reduced coasiderably, and almost no necrosis can be observed
after treatment: the flap has overall become more stable, negating the need for revision

surgery.

How is your compliance after looking at the two cases above and seeing the explanation
about leech therapy?

6. If you heard that you or a family member were to be treated with leeches, how would you
rate your level of aversion? (This is the same as Questioa 4)

(Compliance with no aversion would be given the highest possible score of 10; inability to
comply due to severe aversion or disgust would be given the lowest possible score of 0)
P2 DPOODA®OD

6. Did you already kaow that ‘leeches could be used to improve postoperative outcomes in
flap, recoastruction, or replantation surgery’ before responding to this questionnsire?
@D Yes @ No

Thaak you for responding to our questionaasire.

www.e-acfs.org

Fig. 3. Questionnaire (3).
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In order to investigate the effects of medical knowledge on
compliance, the subjects were divided by profession, into sub-
groups of 50 doctors, 50 medical students, and 100 non-medical
personnel.

In order to investigate the effects of sex on compliance, the 100
non-medical personnel were divided into subgroups of 48 males
and 52 females. In order to investigate the effects of age on compli-
ance, the 100 non-medical personnel were divided into subgroups
of 29 subjects in their twenties, 20 subjects in their thirties, 27 sub-

jects in their forties, and 24 subjects in their fifties.

RESULT
Improvements in compliance by subgroup

Among all subjects, compliance improved significantly after the
explanation of hirudotherapy (Table ).

Statistical analysis of the three subgroups by profession showed
asignificant improvement after the explanation of hirudotherapy
(Table 2).

There was a significant improvement in compliance after the
explanation of hirudotherapy irrespective of sex (Table 3).

There was also a significant improvement in compliance after

the explanation of hirudotherapy in all age groups (Table 4).

Comparison of improvement in compliance
between subgroups

In further statistical analysis of the three subgroups by profession,
greater medical knowledge was associated with higher compli-

ance before and after the explanation about hirudotherapy. Anal-

Table 1. Compliance before/after explanation

Standard  Correlation
deviation  coefficient

2182 0.862

p-value?

Compliance No. Mean

Compliance 200 510 <0.001
before

explanation

Compliance 719 2.479
after

explanation

“Statistical significance was evaluated by T-test.
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Table 2. Compliance before/after explanation compared with doc-
tors, medical students and non-medical personel

Compliance Compliance
. before after a)

Profession . . p-value

explanation explanation

S (SD)
Doctors 50 6.64 (2.058) 9.14 (1.591) <0.001
I 50  546(1778 77202061 <0001
students
Non-
. 100 414 (1.928) 5.95 (2.320) <0.001

medicine

SD, standard deviation; Non-medicine, non-medical personel.
“Statistical significance was evaluated by paired T-test.

Table 3. Lay public’s compliance before/after explanation compared

with male and female

Compliance Compliance
before after &)
. : p-value
explanation explanation
(SD) (SD)
Male 48 454 (2.153) 6.63 (2.446) <0.001
Female 52 3.77 (1.628) 5.33 (2.027) <0.001

SD, standard deviation.
“Statistical significance was evaluated by paired T-test.

Table 4. Lay public’s compliance before/after explanation compared
with age groups

Compliance Compliance
before after explanation  p-value”
explanation (SD)
20's 29 5.48 (1.595) 7.24(2.081) <0.001
30's 20 4.80 (1.908) 6.80(1.881) <0.001
40's 27 3.56 (1.502) 5.41(2.171) <0.001
50's 24 2.63 (1.377) 4.29 (1.922) <0.001

SD, standard deviation.
“Statistical significance was evaluated by paired T-test.

ysis of the improvement in compliance showed no significant dif-
ferences between doctors and medical students or between
medical students and non-medical personnel, but there was a sig-
nificant difference between doctors and non-medical personnel.

Statistical analysis of sex showed, a significant difference be-
tween men and women in pre-explanation compliance and post-
explanation compliance. The change in compliance was also sig-
nificantly different between men and women.

We also analyzed the pre- and post-explanation compliance, as
well as the improvement in compliance, by age. Pre-explanation

compliance showed no significant differences between subjects in
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the 20s and subjects in their 30s, or between subjects in their 40s
and subjects in their 50s. However, when subjects in their 20s and
30s were merged into one group and subjects in their 40s and 50s
were merged into one group, there was a significant difference be-

tween these two groups

DISCUSSION

The group of all subjects showed an improvement in compliance
following the explanation, and there were also differences in the
improvement according to medical knowledge, sex, and age.

First, in the analysis by medical knowledge, greater medical
knowledge was associated with a greater improvement in compli-
ance. Medical knowledge could impact a subject’s understanding
of the effects of leeches on the flap.

Second, in the analysis by sex, there was a significant difference
in pre-explanation compliance between males and females. There
were also significant differences between males and females in
post-explanation compliance and in the change in compliance.
Males showed significantly higher scores for pre-explanation
compliance and post-explanation compliance, and also showed a
significantly greater increase in compliance. This is thought to be
due to differences in the extent of disgust felt towards leeches, and
the leeches being received more positively by males than females.

Third, the analysis by age showed that pre-explanation compli-
ance was higher for younger age groups. Post-explanation compli-
ance showed a decrease in the average compliance with increasing
age. Although there were no significant differences between sub-
jects in their 20s and 30s, 30s and 40s, or 40s and 50s, there were
significant differences between subjects in their 20s and 40s, and

between subjects in their 30s and 50s. However, when the change

www.e-acfs.org

in compliance was analyzed, there were no large differences be-
tween subjects in their 20s (1.76 points), in their 30s (2.00 points),
in their 40s (1.85 points), or in their 50s (1.67 points), and the one-
way ANOVA and post-hoc Tukey’s tests also showed no signifi-
cant difference in the change in compliance between the four
groups. Age had no effect on the improvement in compliance.
Subjects of younger age could be considered to be more flexible in
taking on new scientific facts. However, sex ratios were not consis-
tent among different age groups, which was a limitation during
the sample design process. Since sex is a factor that can affect
compliance, the results could be made more reliable if the sex ra-
tios were the same across all age groups.

The use of leeches for flap venous congestion management
shows different compliance according to the age and medical
knowledge of patients and carers. Age, sex, and medical knowl-
edge all showed an effect on the improvement in compliance. Of
these, medical knowledge is the only factor that can be changed.
Therefore, in order to increase compliance, if the medical knowl-
edge of patients and carers were to be enhanced through continu-
al, in-depth education, it should be possible to reduce their aver-

sion to hirudotherapy.
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