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Successful replantation after avulsion amputation of the thumb 

 

Успешна реплантација након авулзионе ампутације палца 

 
SUMMARY 

Introduction Degloving injuries to the fingers, 

especially the thumb, present a significant challenge 

for reconstructive surgeons. Several classifications 

have been proposed to assess the extent of injury. 

Latest approach is now that microsurgical repair is 

the method of choice in all types of ischemic injuries, 

including type III ring avulsion.  

Case outline We present a case of a successful 

microvascular replantation of the thumb amputated 

by an avulsion mechanism caused by a drill in the 

19-year-old male. The thumb was almost completely 

degloved about 2cm distal to the 

metacarpophalangeal joint. According to the 

Urbaniak classification, it was a type III degree of 

injury (Kay type IV). Surgery was performed three 

hours after the injury. The ulnar digital artery was 

anastomosed end-to-end. Two dorsal veins were 

drained and anastomosed. After six months, the 

appearance of the replanted finger was aesthetically 

pleasing. The patient was followed up again 30 

months after surgery. Grip strength measured with 

Jamar's dynamometer is 5% less compared to the 

uninjured hand. According to the TAM (total arc of 

motion) scale almost full range of motion was 

obtained in the metacarpophalangeal joint with full 

opposition and good grip. According to the MRC 

(Medical Research Council) scale, the sensitive 

recovery has reached S3. DASH score is 0 point. 

This represents a complete and unlimited function 

even though the thumb is contracted in the 

interphalangeal joint. 

Conclusion The patient returned to his previous 

workplace and he remains satisfied with the function 

of the replanted thumb for daily and work activities.  

Keywords: avulsion amputation; replantation; hand 

САЖЕТАК 

Увод Дегловинг повреде прстију, посебно палца, 

представљају значајан изазов за реконструктив-

ног хирурга. Предложено је неколико класифика-

ција како би се проценио обим повреде. Нови ста-

вови су сада да је микрохируршка репарација ме-

тода избора у свим типовима исхемичних повре-

да, укључујући тип III ring авулзија.  

Приказ случаја Приказујемо случај успешне ми-

кроваскуларне реплантације ампутираног палца 

по типу авулзије задобијене бушилицом. 

Мушкарац од 19 год., механичар по занимању, за-

добио је повреду палца на радном месту када је 

бушилица закачила његову рукавицу. Палац је 

био скоро потпуно откинут - дегловиран на око 2 

цм дистално од метакарпофалангеалног зглоба. 

Према Урбаниак класификацији радило се о типу 

III степену повреде (Kay тип IV). Пацијент је опе-

рисан три сата након повреде. Улнарна дигитална 

артерија је анастомозирана end-to-end анастомо-

зом. Након уклањања микроваскуларние клеме, 

реплантирани палац је добио циркулацију. Дре-

нирале су две аностомозиране дорсалне вене. На-

кон шест месеци, изглед реплантираног прста био 

је естетски задовољавајући. Пацијент је поново 

виђен након 30 месеци од операције. Снага стиска 

мерена Јамаровим димометром износила је 5% 

мање у односу на неповређену руку. Обим покре-

та је мерен према total arc of motion скали и доби-

јен је скоро пун обим покрета у метакарпофалан-

геалном зглобу са потпуном опозицијом и добрим 

хватом. Према скали Medical Research Council, се-

нзитивни опоравак је достигао S3. DASH скор из-

носи 0 поена. Добијена је одлична функција иако 

је палац остао у контрактури у интерфалнгеалном 

зглобу.  

Закључак Пацијент се вратио на радно место, за-

довољан је функцијом реплантираног палца за 

свакодневне и радне активности. 

Кључне речи: авулзиона ампутација; 

реплантација; шака 

INTRODUCTION 

Degloving injuries to the fingers, especially the thumb, present a significant challenge for 

reconstructive surgeons, as it is extremely difficult to revascularize the amputated finger and 

restore its function and appearance. Such injuries can range from soft tissue injury to complete 

amputation [1]. Several classifications have been proposed to assess the extent of injury. 
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Urbaniak's [2] classification is widely accepted. According to this classification, type I 

represents a circumferential laceration of the skin, without damage to the circulation. Type II 

represents incomplete annular avulsion, with impairment of arterial or venous blood flow and 

requires repair of the artery or vein, while type III represents complete avulsion. Urbaniak's 

classification later had two modifications. Kay et al. [3] expanded the classification into four 

categories and Sturzenegger et al. [4] proposed a modification based on the level of injury to 

the neurovascular elements [5, 6] (Figure 1).  

According to the referred classification, in type III avulsions, replantation is not indicated and 

some authors prefer primary amputation or ray resection [2, 3, 4]. On the other hand, type II is 

considered an absolute indication for microvascular repair, because almost complete function 

of the finger can be expected [5]. Latest approach is now that microsurgical repair is the method 

of choice in all types of ischemic injuries, including type III ring avulsion [7, 8, 9]. 

We present a case of a successful microvascular replantation of the thumb amputated by an 

avulsion mechanism caused by a drill.  

 

CASE REPORT 

A 19-year-old male, a mechanic by trade, injured his thumb while on the job when a drill caught 

his glove. The thumb was almost completely torn off – degloved about 2 cm distal to the 

metacarpophalangeal joint. According to the Urbaniak classification, it was a type III degree 

of injury (Kay type IV). The amputated part was in contact via a 3 mm wide skin flap and 

contained part of the proximal and the entire distal phalanx, skin, subcutaneous tissue and nail. 

The long flexor of the thumb was completely torn from the forearm along with the muscular 

part. He had signs of a major soft tissue contusion. The proximal phalanx, tendons of the thumb 
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and part of the thenar muscle were exposed. Both severed neurovascular pedicles were 

distended with significant elements of contusion (Figure 2). The proximal phalanx of the thumb 

had a comminuted fracture with a bony defect (Figure 3). 

The surgery was performed three hours after the injury. The operation was done under regional 

anesthesia. After copious irrigation, a careful excision of the contused edges of the wound was 

performed. Then the preparation of neurovascular structures was done under a microscope. It 

was decided to attempt microvascular reconstruction when the ulnar digital artery was observed 

to function well enough for successful microvascular anastomosis. The proximal phalanx was 

repositioned and fixed with two 1.5 mm Kirschner pins (Figure 4). The ulnar digital artery was 

anastomosed end-to-end with a 9-0 nylon suture. After removing the microvascular clip, the 

replanted thumb received circulation. Two dorsal veins were drained and anastomosed with 

10-0 nylon thread. The digital artery on the radial side had severe elements of tearing, so its 

reconstruction was not possible. Both digital nerves were sutured, but both were severely 

damaged and distended (Figure 5). The surgery took three hours, and the duration of ischemia 

was around five hours. After the operation, the patient was given anticoagulant, antiplatelet and 

triple antibiotic therapy as well as antitetanus protection. Diuresis was monitored, blood counts 

were checked, and the circulation of the replanted finger was observed frequently. The wound 

healed without infection. The sutures were removed after two weeks, and the patient was 

discharged from the hospital three weeks after surgery. The Kirschner pins were removed ten 

weeks after surgery (Figure 6). After six months, the appearance of the replanted finger was 

aesthetically pleasing.  

The patient was followed up again 30 months after surgery. 

The nail was growing, but the sensation in the thumb was poor. Grip strength measured with 

Jamar's dynamometer is 5% less compared to the uninjured hand. 
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The range of motion was measured according to the TAM scale (TAM = total arc of motion) 

and almost full range of motion was obtained in the metacarpophalangeal joint with full 

opposition and good grip. The interphalangeal joint remained contracted in the physiological 

position. The patient returned to his previous workplace and he remains satisfied with the 

function of the replanted thumb for daily and work activities. (Figure 7). According to the MRC 

(Medical Research Council) scale, the sensitive recovery has reached S3. DASH score is 0 

point. This represents a complete and unlimited function even though the thumb is contracted 

in the interphalangeal joint. 

Ethics: All procedures performed in the studies were in accordance with the ethical standards 

of the institutional and national research committee and with the 1964 Helsinki Declaration 

and its later amendments or comparable ethical standards. Written consent to publish all shown 

material was obtained from the patient 

 

DISCUSSION 

Avulsion amputations are most often caused by rotating machinery, transmission belts for 

transport or traction or a ring when a classic ring avulsion occurs. Digital nerves and blood 

vessels are often severed beyond the level of the skin wound [10, 11, 12]. The amputated part 

usually has additional contusions [13], which can also damage the capillary network. The 

microsurgeon must carefully assess the degree of soft tissue contusion and the degree of blood 

vessel damage [14]. The presented case is classified as a complete Urbaniak III or Kay IV 

amputation and as such is an indication for amputation according to earlier recommendations. 

According to the new standards, it is recommended that an arterial anastomosis is to be 

performed first, so that the surgeon can assess the ability of the repaired artery to supply blood 

to the finger. If the blood flow through the soft tissue is not satisfactory, it indicates that the 
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blood vessel and capillary network have suffered severe injury. This order avoids long-term 

replantation attempts in futile cases [15, 16]. A method for identifying the dorsal veins is to 

look for a spot of bleeding or coagulum at the dorsal edge of the amputated part, after the 

arterial anastomoses have been completed. Venous bleeding suggests that satisfactory venous 

flow can be maintained after replantation. If no veins are found or the veins are too damaged 

to have adequate venous flow, a vein graft can be taken [17, 18]. Medical leeches can be used 

for venous congestion in the postoperative period [19]. In their work, Kurata et al. [20] showed 

that the artery is more important than the vein in final survival. Microvascular replantation of 

degloved fingers has functional and aesthetic advantages over alternative reconstructive 

techniques and the authors recommend that replantation efforts should be pursued. However, 

the probability of achieving successful replantation is much lower than with straight 

amputation and according to the authors, in 83% of cases patients with type III avulsion require 

additional surgery [21]. When vessel damage is such that an anastomosis is impossible, 

alternative reconstructive options are considered. One option is a vascularized skin flap of the 

first dorsal metacarpal artery arising from the radial artery just distal to the extensor pollicis 

longus tendon [22, 23]. Preservation of the thumb can also be achieved with a reverse radial 

skin flap from the forearm, which is "wrapped" around the completely degloved finger and thus 

a high-quality skin cover is obtained [24]. Another alternative method is the pedicled 

abdominal flap, but due to the patient's discomfort, the need for subsequent flap separation, the 

impossibility of elevating the injured hand and the length of time this method is more often 

used in complex injuries involving the entire hand [25, 26, 27]. Patients should be informed 

preoperatively about all options and that replantation may not be technically possible and all 

alternative methods of reconstruction should be considered during surgery.  
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Treatment results are good in type I and II injuries, but in type III injuries, where there is severe 

damage to neurovascular structures, successful replantation can be done in very rare cases. 

Other adequate solutions are resorted to in order to preserve the length of the finger. 

 

Conflict of interest: None declared. 
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Figure 1. Urban classification  
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Figure 2. Finger injury  
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Figure 3. Preoperative X-ray scans of the affected hand and finger 
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Figure 4. Finger and X-ray with K-needles 
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Figure 5. Finger immediately after surgery  
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Figure 6. Thumb without K-needles 
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Figure 7. Final results 

 


