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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 Il 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 2 cm distal to the metacarpophalangeal joint. According to the Urbaniak classification,
it was a type Ill 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 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 Medical Research Council scale, the sensitive recovery has reached S3. The disabilities of the arm,
shoulder and hand 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.
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INTRODUCTION

Degloving injuries to the fingers, especially
the thumb, present a significant challenge for
reconstructive surgeons, as it is extremely dif-
ficult to revascularize the amputated finger
and restore its function and appearance. Such
injuries can range from soft tissue injury to
complete amputation [1]. Several classifica-
tions have been proposed to assess the extent
of injury. 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.
Urbaniaks classification later had two modifi-
cations. Kay et al. [3] expanded the classifica-
tion 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).

Urbaniak Classification

Class Description Treatment
Cass!  Circulation adequate R v N
Class || Circulation inadequate Vessel repair
Class Il Complete degloving or compiete amputation Amputation

Kay, Werntz and Wolff Classification

Class Description Treatment
Class | Circulation adequate mmmwwnm
Class || Arterial compromise only Vesse! repair
Class Il mm&wldmﬁthmmum Amputation
Class IV Complete degloving or complete amputation. Amputation

Figure 1. Urbaniak and Kay classification
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Figure 2. Finger injury

According to the referred classification, in type III avul-
sions, 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 mi-
crovascular 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 replan-
tation 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

Figure 5. Finger immediately after surgery
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Figure 3. Preoperative X-ray scans of the affected hand and finger

the Urbaniak classification, it was a type III degree of in-
jury (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 pha-
lanx, tendons of the thumb 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 re-
construction 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 circula-
tion. 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 anti-
coagulant, antiplatelet, and triple antibiotic therapy, as well
as antitetanus protection. Diuresis was monitored, blood
counts were checked, and the circulation of the replanted
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Figure 6. Thumb without K-needles

Figure 7. Final results

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 sur-
gery.

The nail was growing, but the sensation in the thumb
was poor. Grip strength measured with Jamar’s dynamom-
eter is 5% less compared to the uninjured hand.

The range of motion was measured according to the total
arc of motion (TAM) scale and almost full range of mo-
tion was obtained in the metacarpophalangeal joint with
tull opposition and good grip. The interphalangeal joint re-
mained 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 Medical Research
Council scale, the sensitive recovery has reached S3. The
disabilities of the arm, shoulder and hand 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 ac-
cordance with the ethical standards of the institutional and
national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethi-
cal standards. Written consent to publish all shown mate-
rial was obtained from the patient.

DISCUSSION

Avulsion amputations are most often caused by rotating
machinery, transmission belts for transport or traction or
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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, which can also damage the capil-
lary network [13]. The microsurgeon must carefully as-
sess the degree of soft tissue contusion and the degree of
blood vessel damage [14]. The presented case is classified
as a complete Urbaniak IIT 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 per-
formed 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 blood vessel and capillary network have suffered
severe injury. This order avoids long-term replantation at-
tempts 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 arte-
rial 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 replanta-
tion is much lower than with straight amputation and ac-
cording to the authors, in 83% of cases patients with type
IIT avulsion require additional surgery [21]. When vessel
damage is such that an anastomosis is impossible, alterna-
tive 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 ob-
tained [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.

Treatment results are good in type I and II injuries, but
in type III injuries, where there is severe damage to neu-
rovascular 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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YcnewHa pennaHTau,Mja HAKOH aBy/aA31OHe amnyTau,Mje npcra

CysaHa MunyTtuHosuh'? Cnahana Matuh'?, Munow Byyetuh?

'YHUBep3UTETCKN KNHMYKY LeHTap Cpbuje, KnuHuka 3a opToneacky xupyprujy 1 Tpaymatonorujy, beorpag, Cpbuja;

*Yuueep3utet y beorpapy, MeanunHcku gakyntert, beorpag, Cpbuja;
3/HcTUTYT 3a opTONeAcKy xupyprujy barbuua’, beorpag, Cpbuja

CAMETAK

YBop Degloving noBpepe npcTujy, nocebHo nanua, npeacra-
BJbajy 3HauajaH 13a30B 3a PEKOHCTPYKTUBHOT xupypra. [pe-
LJIOXKEHO je HEeKONMKO Knacudmkalmja Kako 6u ce npoLeHro
o6vm nospege.

CaBpemeHM CTaBOBM YKa3yjy Aa je MUKPOXMpPYypLIKa penapa-
Luja MmeToaa n3bopa Kof CBMX TUMOBA NCXEMUjCKIX NOBpesa,
ykmbyuyjyhv v tun Il ring avulsion nospepa.

Mpukas 6onecHuKa MprKasyjemo ciyyaj ycrnewHe MAKpoBa-
CKynapHe pennaHTaLmje amnyTpaHor nanua ycnes aBynsmo-
He noBpefe 3a06vjeHe GylLNLOM. [leBEeTHAeCTOrOANLH
MyLLKapaL, MexaH1nyap no 3aHumamy, 3a4obvo je nospeay
nasua Ha pagHoOM MecTy Kafa je Oywunuua 3akaununa heropy
pykaBuLy. Manaw je 6110 CKOPO NOTMYHO OTKWHYT, AETTIOBMPAH,
OKO 2 CM ANCTaNIHO 0f MeTakaprnodanaHreanHor 3rnoba. Mpe-
ma YpbaHuak knacudukaymju paguno ce o nospeau tuna lll
(Kay Tun IV). MauwujeHT je onepucaH Tpw caTa HakoH NoBpeje.
YnHapHa AurnTanHa aptepumja aHactTomo3mpaxa je end-to-end
aHacToMo30M. HakoH yKknarbatba MUKpPOBACcKynapHe Kneme,
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pennaHTpaHu nanay je sobuo umpkynauujy. ipeHvpane cy ra
ABe aHOCTOMO3MpaHe Aop3aHe BeHe. HaKoH LuecT meceLy 13-
r11ef pennaHTypaHor NpcTa 61o je ecTeTcKu 3af0BosbaBajyhu.
[MaumjeHT je gowao Ha KoHTposy 30 MmeceL HaKoH onepauuje.
CHara cTCKa MepeHa JamapoByM JUHaMOMETPOM U3HOCUAa
je 5% marbe y ogHocy Ha HenoBpeheHy pyKy. O6um nokpeTa
MepeH je npema ckanu Total arc of motion n [obwjeH je cko-
po nyH o6um nokpeTa y meTakaprnodanaHreasHom 3rnoby ca
noTMNyHOM ono3uuujom 1 fobpum xsatom. lNpema ckanu MRC
(Medical Research Council — CaBeT 3a MeMUMHCKa UCTPaXKnBa-
Hba) CEH3UTMBHW OMopaBak AOCTUrao je HiBo S3. Ckop Ha ynuT-
HVKY O MHBaNIMANTETY PyKe, pameHa 1 wake (DASH) nsHocwo je
0 noeHa. MocTturHyTa je ognmuHa dyHKUMja MaKo je nanaL, ocTao
Y KOHTPaKTypW y nHTepdanHreanHom 3rnoby.

3akrpyyak [aLujeHT ce BpaTMO Ha NPETXOAHO PaiHO MeCTo 1
3a[10BOJbaH je GYyHKLMjOM peniaHTUpaHOor nasua 3a CBakog-
HEeBHe 1 pajiHe aKTVBHOCTY.

KrbyuHe peun: aByn31oHa amnyTaumja; pennaHraumja; Wwaka
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