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Medicinal Leech Therapy for Salvage of the Failing Flap

Chung-Hwan Baek, M.D., Juno Shin, M.D., Joo-Hyun Park, M.D.

Department of Otorhinolaryngology-Head and Neck Surgery, Sungkyunkwan University School of Medicine,
Samsung Medical Center, Seoul, Korea

The medicinal leech, Hirudo medicinalis, has been used for salvage of the venous-congested flap following
reconstructive surgery, with increasing frequency during the last two decades. Medicinal leech therapy is a safe,

efficacious, economical, and well-tolerated intervention.

The flap salvage with leeching occurs in approximately 70% of cases, and leeches need to be used as early as
possible. At the time of the bite, evacuation of blood and injection of the leech saliva products, including
anticoagulants and inhibitors of platelet aggregation, maintain capillary circulation of the flap, and then venous
capillary return is established across the wound by angiogenesis. One of the salivary products, hirudin, represents
the first parenteral anticoagulant introduced since the discovery of heparin.

We analyzed two cases in which flap salvage with leeching was attempted, and reviewed medicinal leech
therapy on the basis of our experiences and literature review. This has not been documented in the head and

neck surgery literature in our country.
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< T A7 AN s LAZe A AMEEoo] gor,
FH2 208 Bt 2 AHERIETL FA43] ST, ke A
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2@ F 989 Al 2 ALIA 7V%ﬂ£°‘(basal

cell carcinoma)®] 94l 27do] glo 9o R ALY HA
o} ol3HA AL 3 #2 Aeoll 719 (crust) 2 93 2.5%
1.5cm 2719 AP FA7F FEEHJ e, HHe A5
(philtrum)®] & ZAAFZE 2Rt d 219131 HE2 5
wkebA] o thE o|ghy Az del .

1999¢ 1€ 25¢ #H= FEHTNM,) 2ek dhof] 24

AAls 2 M=9A] opy) ] #(sandwich Abbe flap)S ©]

£ AXES AlFEA e, 2AAA NN ZIAA L)

< (basal cell epithelioma)ol] ¥ & £24% Byt
=F 194 o3 fyo] Hapdog MAEHA HEo]

Uelga BeR A2 A2 97t REHE 5 AU
# 2AFY ATE YEIWT B AY 6AAFH &F
64742 647t, 14vke] 9] Hirudo medicinalisZ o] &3}
o &AW ABHS AP, AE T A £
o] asiA AZw @*‘ﬁ}ﬂoiq(l?lg D). 8% (he-
moglobin)* 7} ﬂ”iﬂ A7 A 14.3g/dloA A& F 75
g/dl2 astd, H&AYT 5 pintsE 2¢7t
11.5g/d12 Q%ﬂ&h, a9 3 5 AEY %

s

ERbA] 29Tt &% 1494 M9 opg ] e
(division operation)& Al¥3tH L, €3 18U H st
St

Fig. 1. Case 1. A : The defect of the left upper lip after tumor excision was reconstructed with sandwich Abbe flap. B : The flap became vio-

laceous and edematous, with production of dark blood after pin-prick, 24 hours after surgery. C :

14 leeches were applied im-

mediately over 6 days. Note Tegaderm™ over nostrils and mouth to prevent internal migration of leeches, and engorgement of two
leeches attached and feeding. D : 7 days following cessation of leech therapy, the flap survived completely as shown.
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624 FASA} A S Aoz 2R AAeS
Al & ZAE 2 9AE HE 42E 298 F4
2 skl 19974 e} HdolA] & Ah(HH g9
o2 WA E(7400cGy) & B T Awsi], 1997d
129 19 EoA AEA 25 A TNuMo) e 3l
FH= BEA AAA| % (partial glossectomy), 3 A%
Ae, dE e $315 570 2H (split-thickness sk-
in graft)$ ©] &3 AAES AL 3AY 4 1
e AFoE A8 FR WY ol So] AN ¢l
ATt

19983 39 9¢ A & AL (T NeM,) Zet 3ol
A A A< (total glossectomy), FH& ¥ st dA&
(marginal mandibulectomy), 4= Z5-ZH &S A3
worom, A 9 37 A, FZ5 gtet e &R &
218 Fel259 T (transverse rectus abdominis my-
ocutaneous free flap) & o] 83 AAES AP

=% 294 wgo] He&Mo g HAHEA vz AR
2 AL g7 2Hvge s § A9 o $A5e AFE
o] #Axlo] BEAF o]4H (saphenous vein graft)S
o] 43 3 WTA|5% (salvage flap operation) S A]33}
Rom, T2l &3 394 24 6A1EFH AUA =g
Z9 AFE] A VeI &3 444 w54 g3
3, 384 443 ¥ 8] AFTE] vEhA g
HAa A FAFE AP o, AAdEe] o
Tree]l & A FeAME A5 E Ay
HRAFAFES ARG g71A] @] v|71g
A AgE AAA7I1E a9tk 309 wlelel H. medicin-
alisE 3% 44A5E T9A7A 443t At o, o
o] 8L TAHA 4ska FBe FALg gFo] A%
APHAt A X5 & FAre] HAhE fi5ied, 1)
23 1#e] o] et ot Amel Xge] S]]
Huhe 72 -9 73 71918 Aoz F9HA. a9
A &% 1194 A2 A (debridement)® Bl =53
H(latissimus dorsi myocutaneous flap) & o] &3 A4
=& AldEE. ol % A2 He TR oHlTIR
A AsElen, &3 2594 skl AL F4A 9
T2 - 95 w3 us AEAA 2 ey T4y
(lower lip mucosal local flap)2 ©]&3% A& A3
ST 2% A A dAEHAo Y, £F 669A 74
A2 o 7 Algslsth
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A E (leech) & &0l & Anglo-Saxondle]§l laeceol A

B GAl99Ed 9AHphysician)E =3t} AH X 59
b b o 2.4 W (bloodletting) @l GARs A 7|AUI71A]
27 g2+ Jed?, nudES 59 e A9 4
, 28 # (bleeding cup), A S22 o3t ARE
2392k, Nicander of Colophon(200~300B.C.)&
W& X Fo o] &3 AAA AR, nrErte
¢]9l Galen(129~199 A.D.)= Anle] X5 thal
71&3ac. AdE g gt 7S A7) A7) =
337 Hlz2Ajo}, ofghu]oldol = YENIT. 18~19
AE 83 vzl A Avelrt 78 Bel ARSERE Al
719Ed, 9] (Paris) &4 HYAEAME 1829~1836'd
<t oF 5~69g wiE]e] AvlgEe| AHHAW. 7 &
3] AFEE QY AvElE Hirudo medicinalis®A4, 1%
(bite wound)e] 23 W8 A7te} 7 Ae] Aot} A
g X899 A3 ARGET, N, A%, ¥4, ¥
o FAAS T gdged, oRFH ddA s Hx
Ag, FFY, HEE So AREU. lAlof a7l
Gogol® Napoleon®= A Z A&E LY 7150] 3}
ot oy 194718 e FET daede 7
w) o] Azl Alg-o] HAH | o] ZH AT, Ame] FF
FZE0] 783 F3uAE FHta vk AR vl
Amg A3 #olA F1 AEHATh 196019 Derga-
ncdt Zdravide S22 g# FAHZFe] FAE Y8 A
& ARSI 3®, 1980t REl AvE] Ayl tig 2
DE0] 943 Woksth

Avge BEA A-8%H (segmental hermaphrodi-
te) 241, 70070 ©]/d2] Z(species) YA YF FHto] X
7 I3 E B3t 99L& JHeo 9882+ Hiru-
do medicinalis7} 7} &3] 20]3 glom? 1 &=
Poecilobdella granulosa, Hirudinaria manillensis, Hi-
rudo nipponia®e] AFEE 2 Ut H. medicinalise, 2
o7} B 2.5~5.0cm = 1, FAE EAHH Ade
1.0~1.5g A= @} AnEe 219 F(sucker)= 7+
A3 e, 3 e & 32 B AMgEHT, A
ukro] zto EWe FH(head)BAM 3ol EEsit).
FRdE 3709 ol e, 4 8L 1089 B 1Y
olg 7A@ glon, AvEe] mge WA wEs
o] &1l glo] Mercedes-Benz #te] FEE Az A gtk
(Fig. 2)?. H. medicinalise &) 4HA &3¢ 95
£ E 3 g9 AFster, 99 FFAHAE 2] FAY
790% (T~8ml)7HA 9] FA-E 158-~2A17F Alelol] A
% "oz A "t} ol g AHFHEY o}, At
o ¥ 24~48417F Bt Ve 50mle FHE
Zdo] gt £8& AAAZIEY 73 A, A
Fe XA 235 F 14~120Y Alelol] AR A4
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Fig. 2. Hirudo medicinalis. A : Leech bite usually leaves a scar made by three jaws in a triradiate configuration resembling that of the Mer-
cedes-Benz emblem. Note the triradiate bite made in parafilm at 37°C. B : Salivary secretion can be seen as a halo along the set of
cutting surfaces of the leech jaw. Each jaw has 70 pairs of homy cutting teeth(From Utley DS, Koch RJ, Goode RL. The failing flap in
facial plastic and recontructive surgery : role of the medicinal leech. Laryngpscope 1998 ; 108 : 1131).

Table 1. The salivary products from Hirudo medicinalis

Factor Action

Hirudin

Plasma kallikrein inhibitor

Inhibits thrombin

Destabilase

Factor Xa inhibitor Inhibits Factor Xa
Hirustasin
Apyrase

LMW Fraction I
LMW Fraction I
Calin
Collagenase
Hyaluronidase

Eglin

Inhibits plasma kallikrein
Converts the DD fragment of fibrin into the D monomer

Inhibits cathepsin G. and tissue kallikrein

Inhibits ADP-induced platelet aggregation

Inhibits PAT and thrombin-induced platelet aggregation

Inhibits ADP, epinephrine and arachidonic acid-induced platelet aggregation
Inhibits collagen-induced platelet aggregation and adhesion

Facilitates spreading of other substances within tissue

Facilitate spreading of other substances within tissue

Inhibits granulocytic elastase, cathepsin G and subtilisin

ADP : adenosine diphosphate LMW :

HAE s, o] F 12~1871¢Y Bt 9 HHE A 1
Fole Zvhd AHE 2l 4 o
Awizlo) gl EnjEd) gaE = FeuAt 8
238 JAA T3 3% FYo dAFGe] 2 E 27
oF FAIAIA F=tH(Table 1)2. g8, 249 E
¥ ?%"”9] A AL Al gl £ F4lo] BAY
FAAA Fo =2 dBA (angiogenesis)ol
-4 egho] AASA BTt AvE e
3 A7 E Edo] EAlgths BRart glo
o] A7 2. Hirudine 89X 845 = 714
gzl 22 2A, H. medicinalis®] AFFH4 (peri-
ofl Al AAFEM, g thrombin 9

ot
.—imlo

o = o
2
oft
il
o
ri&’r

pharyngeal gland)

low molecular weight

PAF  platelet activating factor

A& 72 Y. o] g5-obn|iest EElFEto] =9
A 28+ (r-hirudin) o] 3-8l 23| ‘ﬂﬁfrqu (paren-
teral) &-8uA=A AL glom =4 (hiru-
gen, bivalirudin)¢ 37 A5%9 @732 HOV&‘ A
Z, 9% dAA P4 (PTCA), heparin #4378 4%
7-} %‘ A BA ZA Qg AFH T YT

WA g BASe Ba] H7pedAe|u], 8ARHE
@Q‘ﬁﬂé‘ﬁ% 3 HF FAE o] AFIRRY, JFsd W
2] vlge] A S Q1R gka 23413 Yol ZX & # 3}
£ Aol o] dFelty, 1 8 F Rl A Am
W T80 T0% F=oln Avjglel o3 Zho] &4
A$- 30%°]3t= Boidthn Baso] it Az X
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B A4 S FAZe] 2R 274 7Hed e AlF)
slojol &b, IFH oz SR Wrleld e A9E
A& W7R] FE3 Fo] AHEE AHEStefol S E F
# 1A e 22 2719 F2ue FHgHe] dHdE A
% A& A& AHSdeaa FHE 3o A7t
Vestded, Avge] gaMFs} FAE e 2
AollA EnF dvtetA o] FolF on HAHAAE
20% ot 3, S 204 AnlE] ABE =A Al
Zsle] o|n| vl £ AP} EE3A7] HE £
A o] Ao AR AR AlsEH, g
o EYHHAR Qs Av st slgel] 183k} U
9 ATE itk AvE] A 5HE ooz AFAH &
AZeAre] A F SF7(post-phlebitic syndrome),
orol9] &% (periorbital hematoma), E%F A (ca-
uliflower ear), 474 AW (purpura fulminans), ¥
7424 (ecchymosis) oA = Al =5 3T},

Aol Al = Aol kA X 2HY AHE- 7HeA
sl Al Zlo] asp, Anele dak EQhile] B
< At Lol Exle] S WA FAE nH T avt
At Hirudo Salt& FH5el £8iA7] A4S o= &
%7]"1] &2 O o)X AvjElE ¥ ¥ 7~8T9 oF

& oA R, ofH 7oA 4874 A & 3l
9-‘31 |d-L 3o AN ZolFo]o} dta, A E JY
o A =EAAAE <t G, I 7e] E@l‘i‘*‘?‘é 7] 32o]

A=
L‘l‘
B

(4]

ol AZAZ] & AAETE A4S 7 £o7 &7]dA
AwElE AT o] F AvEe FHR %‘Z—Aﬂuxlxl-rﬂﬁl
LA ohx, Fie A9 EH-Eo FAHA feg

. tE WHo2E plungerE W FAPo] AW E &

WREE Hojd e 3 FAp|e g ERE i &
R Y 7PEA EEHET?. 9 B-}Q AzEe
SmIFEe] RS AT F 20~60% Foll DoxiA &
ok "oy} Ao 2L B, At AHH =F
AFFNE o71A E3iA vlE] Bojd 4 U] @i, A
ANE THEolFE Aeo] dasditt V@Al 354
A& e AR = A o3 7I=d 7} oA &
A ZA4l3) okgitt,

AN X589 71 283 FH 5L Aeromonas hy-
drophiladl] o3 FAHFCEZAY, 1 ¥} T~20% %
HasHagiel. o] EAC(facultative) 2824 L
H. medicinalis?] A3 (foregut)oll Abe Rzl FAA 2A
Avlgle] gfu AFEAANE vjgs =d], Ae A
5 2 dRzd 7dS dogn, FFEgey HESe
dod ¢ U, o] T ZFo 23l o] o] Ad 2
AHmyonecrosis)E ¥o7]1, o= Aysie] duga}
PAFE 4o & Yo, i gi2 s stajdrt

ANH 4

cefamandol, cefoxitin, cefuro-

A5E ¥HEHQ AR (debridement) 9t %
A Fodoln, YA 2
xime, ciprofloxacin, aminoglycosides, tetracycline, Ba-
ctrim® 5ol & Exvin d=A Aoh©. oA A F
o7} &FFolw AvElE 0.02% FEEHAL §q
10~15%7 28 AL ¥ AM3te AR B8] dra &
o} A E Bo| XAV A Anjgle] W &8l F
AR dFE] o] ZAHBR, o] 232 Hdh=
Aol Ft}. o]2ldl% Pseudomonasy Vibrio fluvialis™
74 To] Basel Yk o nlEle AvEHE AT A
¢ AP o] ABE F JYon, oA A FEE 8
8},

kgAW 28 B7E B A% FAF, 5
A9A4RZ, A tg g 27 vhgeold 43 Fo

b 2840 Fol At
ARE] AP FAnE| nt2d, F4
7% e s s 289 A5 AAS
Avgle gldX Buj g Fhsde &1 o
HEHAAAE HFol FAFeEN o] FACHS
FAANAFO] BHA g A7} FeRA R, el
o] A& o] B Te 2 g TA A 7L YA
¥ g9 AAn g vAede FAANATS
2R ARA7AFES AP W7 717bEet vk A
o] ¥iz7} dolue A& XA 7} e A=
A2 E AT

olel AFA F&ArE ASHL vkE] T A

#H3 zrde gdA4e] slew At A2E Ale "ol
7] &, A 71418 A X 29 (mechanical lee-
ch therapy)oll i3t 477} &= 1 glon, v A
29 gAY NBHE AT 7FsA o] Jo?.
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