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Leech Therapy in Nearly Total Amputation of Fingers Without Vascular 
Repair: A Case Report
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Introduction: In the absence of microvascular replantation or in crash injury cases in which obtaining an acceptable function is not 
possible, amputation of the injured finger seems to be the best treatment modality. Some studies recommended leech therapy for this 
kind of injury after vascular repair to decrease venous congestion.
Case Presentation: In this case report, the authors presented a case of leech therapy after near total amputation of the fingers. A 25-year-
old patient was admitted following a sawing injury with crashed bundles of the third, fourth and fifth fingers. Microvascular surgery was 
not performed because of crush injury.
Discussion: After a simple repair and pin fixation, the patient was treated using leech therapy. The result was satisfactory. The third and 
fourth fingers were salvaged. It seems that in cases where a small part of the skin is still attached to the amputated part, even with complete 
crash of both bundles, leech therapy can help salvage the amputated fingers.
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Implication for health policy/practice/research/medical education:
The authors recommend leech therapy technique as an alternative option in patients with fingers crush injury in which microvascular surgery is impos-
sible to increase the limb salvage chance.
Copyright © 2014, Iranian Red Crescent Medical Journal; Published by Kowsar Corp. This is an open-access article distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Introduction
Management of finger amputation, due its difficulties, 

is a dilemma and in many cases microvascular replanta-
tion is not possible, especially in those with crash injury. 
Since the purpose of replantation is obtaining a near nor-
mal function (motion, sensation, and handgrip), amputa-
tion of the injured finger seems to be the best treatment. 
Nowadays, microsurgical techniques have improved and 
more and more finger replantations are performed (1). 
However, replantation would be possible if there is the 
plausibility of microsurgery (patient’s condition, hospi-
tal facilities).

Venous congestion, even for a short period, could cause 
thrombosis at the digital arteriole anastomosis, and may 
result in replantation loss (2). Leech therapy has a long 
history in different branches of medicine (3). The use of 
leech in finger replantation after microvascular surgery 
has been reported to decrease venous congestion (4).

In this report, we presented a case in which microvascu-
lar surgery was not performed (due to crush injury) and 
after a simple repair, leeches therapy was performed. The 
idea behind this technique is to suck blood into small 

remaining vessels from the volar part of the finger (the 
only attached skin).

2. Case Presentation
A 25-year-old man was admitted to the emergency ward 

of Shahid-Kamyab Hospital, Mashhad, Iran, with trau-
matic-near-amputation condition of the third, fourth 
and fifth fingers of the left hand in January 2011. Trauma 
occurred during an occupational accident where the car-
penter’s saw injured his fingers in the proximal phalanx, 
as illustrated in figure one (Figure 1 A, 1B, 1C). The patient 
had no previous history of disease or surgery.

He was immediately transferred to the operation the-
atre. The lateral neurovascular bundle of the third finger 
was intact. Nevertheless, the third finger was complete-
ly ischemic and with no capillary filling. In fourth and 
fifth fingers, neurovascular components were crushed 
and only a small volar skin flap existed. According to the 
situation of hospital, having no access to microvascular 
surgery equipment, and vascular surgeon consultation, 
microvascular replantation was not applicable. After a 
meticulous debridement, bone was fixed using a K-wire. 
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Soft tissue was sutured without vascular surgery. The 
cutaneous nerves of the fingers were not repaired. After 
reaching a good alignment, capillary filling of the third 
finger was not returned. It may be due to severe intimal 
lesion and thrombosis. The third finger could be as-
sumed near amputated.

Appropriate prophylactic antibiotic and low molecular 
weight heparin commenced (40 mg, SC, BID). Leech ther-
apy commenced 12 hours after the operation. The leeches 
applied were obtained from breeders, since they were 
not available in the center (Figure 1D, 1E) (3). Leeches were 
applied until they were satiated (mean 20 minutes) on a 
daily basis. In the beginning days, a small incision was ap-
plied to cause a minimal amount of bleeding to encour-
age leeches to bite the ischemic fingers. The leeches were 
handled by pancit. After each leech therapy, blood oozing 
continued for one hour, which it amount was less in early 
days, increasing day by day. In general, 15 leeches were 
used for this patient. On the first postoperative day, his 

fingers were assessed for color, capillary refill and blood 
oozing every two hours. Where necessary, leeches were 
applied to decrease venous congestion.

To ensure continuous bleeding of the repaired fingers, 
the leeches were observed and, where necessary, they 
were replaced by new hungry ones (Figure 1F). On the sev-
enth day, the fifth repaired finger was lost, but the third 
and fourth fingers survived. There was no need to trans-
fusion during and after the treatment by close monitor-
ing of the patient.

The patient left the hospital in the 13th day. He re-
turned to his sophisticated work three months later 
with an active and functional left hand. Three months 
after surgery, the range of motion of the third and 
fourth fingers was 30 degrees and they both lacked skin 
sensation (Figure 2). Due to the novelty of method, the 
nurses were provided with necessary information and 
skills gathered through informants such as physicians, 
veterinarians, and leech breeders.

Figure 1. A, B, C. Amputated Fingers; Crush Injury of Neurovascular Bundles. D, E, F. Leech Therapy in Action. To Ensure Continuous Bleeding of the Re-
paired Fingers, the Leeches When Necessary Were Replaced by New Hungry Ones.

3. Discussion
Occupational finger amputation is one of common in-

juries, occurred in productive age of patients, (5, 6), es-
pecially in industry and agriculture workers (7). In many 
cases, microvascular surgery is not possible.

The plausible methods in the treatment of amputated 
fingers include microsurgical replantation and compos-
ite graft techniques (8). Because of anastomosing branch-

es between vessels of the finger, the remaining intact skin 
flap may preserve the survival of distal part if we help de-
congestion of the part with leech therapy.

The US FDA has approved Leech therapy in microsurgeries 
and plastic surgeries. During the formation of collateral 
vessels, leeches help blood circulation and consequently 
decrease venous congestion (3).
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Figure 2. Range of Motions of Fingers, 2 Months After Surgery.

This is not a routine rule and no one denies the valuable 
role of vascular reconstruction whenever possible and 
available, but we have witnessed few patients with only a 
partial skin flap attachment in the injured site where the 
finger had been survived.

Tuncali et al. reported the excellent results of leech ap-
plication on two cases with ring avulsion injuries where 
both had normal artery and lacerated vein (9). In another 
study, Shenfeld also reported promising results of this 
method in the treatment of venous insufficiency in a re-
planted digit (4).

What distinguishes this manuscript is the fact that leech 
therapy was performed without first performing a mi-
crovascular surgery due to the type of vascular damage. 
Although the amputated fingers are insensitive to pain, 
the leech bites are pain-free (10). This fact increased the 
patient’s acceptance to complete the treatment course.

Chen et al. proposed controlled bleeding from the fin-
gertip with leech therapy in fingertip replantation (11). 
For this goal, various methods such as paraungual inci-
sion, and distal fish-mouth incision are used (12, 13). How-
ever, we believe that it is important to control the amount 
of bleeding to minimize blood loss and the possibly need 
for transfusion. It needs more study to confirm and find 
indications and contraindications.

The existence of hyaluronidase and a histamine-like 
vasodilator in the leech’s saliva are the main factors in 
blood pumping through small attached vessels of the 
skin (14). Bacterial flora in the leech gut is responsible for 
blood digestion. This normal flora could cause wound in-
fections and bacteraemia in host when medicinal leeches 
are used (15).

Although the application of appropriate prophylactic 
antibiotic therapy is obvious, as in this case close consid-
eration of the patient for probable sepsis was necessary. 
Levine et al., reported a case of Aeromonas hydrophila sep-
ticemia after leech therapy, which was resistant to stan-

dard prophylactic antibiotic therapy (16).
In our case, according to the severity of injury to the 

three fingers, they were at a very high risk of amputation. 
However, with the help of this technique, two of the three 
fingers survived. Still there is a need to nerve repair sur-
gery in future. As it is shown in Figure 1, the amputation 
of the fifth finger was due the severity of injury, which 
was beyond the treatment. However, if a microvascular 
surgeon was available, it could be survived. In this study, 
the authors reported a case of treatment of near ampu-
tated fingers without microvascular surgery. The authors 
strongly advise leech therapy technique in cases in which 
microvascular surgery is impossible to increase the limb 
salvage chance.

Acknowledgements
The authors wish to thank Ali Peivandy for his invalu-

able contribution in translating and editing of the manu-
script.

Authors’ Contribution
Study concept and design: Peivandi, Jamshidi, and Ba-

gheri. Analysis and interpretation of data: Ashraf, Mirka-
zemi, Azami, and Amelfarzad. Drafting of the manu-
script: Mirkazemi, and Azami. Critical revision of the 
manuscript for important intellectual content: Peivandi, 
Ashraf, and Amelfarzad.

Financial Disclosure
The authors declared no conflict of interest.

Funding/Support
This study was supported in part by the Vice Chancellor 

of Research, Mashhad University of Medical Sciences.

References
1.       Buntic RF, Brooks D, Buncke GM. Index finger salvage with re-

plantation and revascularization: revisiting conventional wis-
dom. Microsurgery. 2008;28(8):612–6.

2.       Buntic RF, Brooks D. Standardized protocol for artery-only fin-
gertip replantation. J Hand Surg Am. 2010;35(9):1491–6.

3.       Munshi Y, Ara I, Rafique H, Ahmad Z. Leeching in the history--a 
review. Pak J Biol Sci. 2008;11(13):1650–3.

4.       Shenfeld OZ. Successful use of the medicinal leech (Hirudo me-
dicinalis) for the treatment of venous insufficiency in a replant-
ed digit. Isr Med Assoc J. 1999;1(3):221.

5.       Livingston DH, Keenan D, Kim D, Elcavage J, Malangoni MA. Ex-
tent of disability following traumatic extremity amputation. J 
Trauma. 1994;37(3):495–9.

6.       Dillingham TR, Pezzin LE, MacKenzie EJ. Limb amputation and 
limb deficiency: epidemiology and recent trends in the United 
States. South Med J. 2002;95(8):875–83.

7.       Janmohammadi N. Epidemiological features of extremity trau-
matic amputation in Babol, North of Iran. Journal of Orthopaedics. 
2008;5(2):e6897.

8.       Maricevich M, Carlsen B, Mardini S, Moran S. Upper extremity 
and digital replantation. Hand. 2011;6(4):356–63.

9.       Tuncali D, Terzioglu A, Cigsar B, Aslan G. The value of medical 
leeches in the treatment of class IIC ring avulsion injuries: report 
of 2 cases. J Hand Surg Am. 2004;29(5):943–6.



TarazJamshidi M et al.

Iran Red Crescent Med J. 2014;16(5):e68974

10.       Kocent LS, Spinner SS. Leech therapy: new procedures for an old 
treatment. Pediatr Nurs. 1992;18(5):481–3.

11.       Chen YC, Chan FC, Hsu CC, Lin YT, Chen CT, Lin CH. Fingertip 
replantation without venous anastomosis. Ann Plast Surg. 
2013;70(3):284–8.

12.       Han SK, Lee BI, Kim WK. Topical and systemic anticoagulation in 
the treatment of absent or compromised venous outflow in re-
planted fingertips. J Hand Surg Am. 2000;25(4):659–67.

13.       Hirase Y. Salvage of fingertip amputated at nail level: new sur-
gical principles and treatments. Ann Plast Surg. 1997;38(2):151–7.

14.       Conforti ML, Connor NP, Heisey DM, Hartig GK. Evaluation of per-
formance characteristics of the medicinal leech (Hirudo medici-
nalis) for the treatment of venous congestion. Plast Reconstr Surg. 
2002;109(1):228–35.

15.       Snower DP, Ruef C, Kuritza AP, Edberg SC. Aeromonas hydrophila 
infection associated with the use of medicinal leeches. J Clin Mi-
crobiol. 1989;27(6):1421–2.

16.       Levine SM, Frangos SG, Hanna B, Colen K, Levine JP. Aeromonas 
septicemia after medicinal leech use following replantation of 
severed digits. Am J Crit Care. 2010;19(5):469–71.


