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Abstract

Avulsion amputation injury of the digits of the hand is an uncommon and grave lesion when appeared in the emergency depart-

ment. Replantation of an amputated digit constitutes a challenge for hand surgeon. This trauma presents a particularly difficult

problem to manage because of simultaneous damage of the skin, vessels, nerve and tendons while different surgical techniques have

been proposed in international bibliography for the reconstruction of this lesion with a variety of functional results. We report a case

after a traffic accident presented with a delay of four hours with an amputation avulsion injury of left thumb in interphalangeal joint

with avulsion of flexor pollicis longus from musculotendinous junction and concomitant tear of extensor pollicis longus. The aim of

this study is to analyze the current concepts of therapeutic management of this type of lesions.
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Introduction

Acute penetrated traumas involving the hand in emergency de-
partment are common injuries and considered a major social and
public health problem leading to a physical and mental effect as
well as to high costs of initial treatment of its sequels [1]. In USA,
injuries of the fingers and hand account to 20% and are the most
affected anatomical sites from work accidents (24%). It is estimat-
ed that the percentage of these specific injuries will be increased,
making the modalities of treatment of these lesions of uppermost
importance [2]. Among the various lesions of the hand, the most
serious and grave lesions constitute traumatic amputation that
occurs from high energy trauma. Avulsion amputations injuries of
the hand present a particularly difficult problem to management
because of simultaneous damage of the skin, vessels, nerve and

tendons and different surgical techniques have been proposed in

international bibliography for the reconstruction of this lesion with

a variety of functional results.

The last years the development of microsurgery created condi-
tions of salvation of amputated hand via replantation and revascu-
larization as the most specific surgical procedure for the treatment
of such lesions with success rate to reach 80 - 90% [3]. Although
the functional outcome of replanted hands will never be equal to
that of the contralateral normal healthy one, the target of surgery is
to produce major functional, cosmetic and psychological improve-

ments to these patients [4].

Aim of the Study
The aim of this report is to present a male patient who, after a
traffic accident, presented with an amputation injury of left thumb

in interphalangeal joint with avulsion of flexor pollicis longus from
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musculotendinous junction and concomitant tear of extensor pol-
licis longus and to analyze the current concepts of strategic man-

agement of this type of lesions.

Case Report

A 54 year-old man manual labor and current smoker was pre-
sented in emergency department after a traffic accident with a de-
lay of four hours. Patient presented with an amputation- avulsion
injury of the left thumb (non-dominant hand) (Figure 1a-1c). The
past clinical history of the patient was hypertension and diabetes

mellitus type L.

05
The patient was immediately taken to minor operative room in

the emergency department. The thumb was disarticulated at inter-
phalangeal joint level. Digital arteries and digital nerves were rup-
tured at the interphalangeal joint level too. Flexor pollicis longus
tendon (FPL) was avulsed from the musculotendinous area and the
Extensor pollicis longus (EPL) was ruptured at the metacarpopha-
langeal joint area (Figure 2). The duration of ischemia was approxi-
mately 4 hours. The case was determined as third stage according
to Urbaniak classification (Table 1).

Figure 1: Amputation of the distal phalanx of the thumb (a-c) at the interphalangeal joint (white arrow).

Figure 2: Amputated distal phalange of the thumb, with the two
tendons EPL (white arrow), FPL (black arrow) avulsed in muscu-

lotendinous area.

Class I Circulation adequate. Standard bone and soft tissue
treatment is sufficient
Class Il | Circulation inadequate. Vessel repair preserves viabil-
ity permitting immediate or delayed repair of other
tissues
Class III | Complete degloving or completed amputation. Judge-

ment is essential, because although a complete ampu-

tation can be revascularised and viability restored, the

potential for function is limited. In degloving injuries,
the potential for useful function exists, but revascu-

larisation is not easy or may not be possible.

Table 1: Urbaniak classification.

Under digital block, wound debridement and copious irrigation
were performed. We suggested to the patient having replantation
and revascularization of the amputated phalanges of the thumb and
reconstruction of both tendons, considering the fact that the patient
was a manual labor, but he refused, so the stump was treated after
debridement with skin graft following a slight bone shortening.
Two months after injury the patient returned to previous work, was

extremely satisfied and had a good hand function (Figure 3a-3d).
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Figure 3: Functional results in two months after injury (a-d).

Discussion

Rupture of the musculotendinous unit along its length can ap-
pear to five areas: 1) the point of insertion of tendon into bone,
2) the tendon substance, 3) the musculotendinous junction, 4)
the muscle belly and 5) the muscle origin [6]. From all five points
the weakest link and the highest percentage to present avulsion is
bony insertion and musculotendinous junction [7]. Tearing away
of FPL is common during avulsion amputations of the thumb and
usually appears with rupture of EPL [8]. Thumb amputation is of
major importance in relation to the other fingers of the hand, be-
cause 40% of hand function depends on the thumb and therefore

replantation and full recovery is the only option [9].

Researchers in international literature recommend many clas-
sification systems to provide a more accurate approach to treat
these injuries. Urbaniak,, et al. (1980) report a classification sys-
tem that divides these lesions in three classes based on the cir-
culatory condition [5]. Kay., et al. (1989) suggest an alternative
classification system in which the amputation injuries are accom-
panied with or not other skeletal injuries [11]. Adani,, et al. (1996)
modified the Kay classification adding degloving ring lesions in
class IV and separate the complete amputation category into two
subgroups based on amputations distal to the flexor digitorum su-
perficialis (FDS) insertion from those proximal to the FDS inser-
tion [11]. The Tamai (1982) classification divides the phalanx into
two anatomical zones while Yamano (1985) classifies fingertip
amputations regarding to the mechanism and severity of injury
[10]. In our department we adopt the Urbaniak classification sys-
tem because we believe is more practical and ease to perform in

such injuries (Table 1).

Avulsion amputations injuries of the thumb are grave lesions
because of concomitant destructions of the skin, vessels, nerve,
tendons and bones. The goal of treatment is to salvage the digit,
maintain functionality and present an esthetic quality. In past
times, amputation, local pedicled flaps, abdominal flaps were the
treatment of choice. From 1968, with Komatsu and Tamai reporting
the first replantation of the thumb until today, replantation and re-
vascularization are the most common techniques which are applied
for salvation of an amputated hand [3]. The first step of the treat-
ment of avulsion amputation injuries, is the surgical debridement
of trauma. Arterial gap can be filled with arterial transposition or
venous graft application. Several hand surgeons suggested differ-
ent techniques among the revascularization with various functional
results (vessels with long vein grafts, venous flow through flaps, or
transfer of vessels from adjacent fingers) [12]. Among reconstruc-
tion of the avulsion tendons, therapeutic management of flexor and
extensor tendons depended on the level of amputation: metacarpo-
phalangeal joint level injuries, the tendon reattachment procedure
is preferable for both flexors and extensor, while for amputations at
the level of proximal phalange, the tendons transfer and reattach-
ment of them was the most indicated method when the thumb was
replanted [6,13].

In literature, the replantation and revascularization techniques
reported with a success rate varied from 61.6% to 96%. Kamarul.,
et al. (2017), in a retrospective cross-sectional study, present fac-
tors (type and level of injury, ischemia, surgical technique, patients
demographic factors) which related to amputation and affect the
overall survival rate [3]. Although in his references this was not dem-
onstrated, most authors proposed that the type of injury is the most

important predictive variable. Two references report that clean-cut
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replanted digits appeared 5.17 times to be viable compared to
crush and avulsion injuries [14,15]. This could be explained to the
circumstances that clean-cut injuries present minimal trauma to
soft tissues, bone, tendons, vessels, nerves while crush and avul-
sion lesions cause extensive damage with a large zone of injury
[14]. Ischemia constitutes another serious factor for viability of the
replantation. Dec,, et al. (2006), in meta-analysis with 1299 cases,
suggest that better outcomes appear in digits salvaged when the
surgery is less than 12 hours compared with outcomes when sur-
gery is after 12 hours, while Chim.,, et al. (2013) report that sur-
vival and functional outcomes are not compromised by prolonged
ischemia [16]. Nevertheless, ischemia time must be decreased, in
order to avoid postoperative cardiac or renal failure [17]. Among
the techniques, it was also observed that the survival rate after re-
vascularization was higher than after replantation. Hamilton.,, et al.
(1984) report a significant lower rate of acute complications and
failure in revascularized patients when compared with replanted
patients [3,20].In our case, the type of trauma was avulsion injury
at the interphalangeal joint of the thumb (non-dominant hand).
The time of ischemia was 4 hours. The patient refused the replan-
tation and revascularization as a treatment method because he
suffered from diabetes mellitus type I and the injury was not in
dominant hand. Our limitation is that we couldn’t know the result

we would have with the replant technique.

Moreover, patient demographic factors (smoking, age comor-
bidities) are variables which affect survival rates. Waikakul,, et al.
(2000) report a statistical correlation between the smoking and
failure rate. This is due to the vasoconstrictive action of nicotine
which affects the vascular supply of the replanted digit [18]. Elder-
ly patients have usually comorbidities, high rate of complications,
high rate of arteriosclerosis which can restrict functional walkabil-
ity in small vessels after anastomosis with poor results [17,19].
Our patient was a current smoker (30 cigarettes per day) and suf-
fered from diabetes mellitus type I, two predisposing factors that

could lead to failure of surgical techniques.

A major factor that performs an important role in evaluating
functional results is psychosocial issues. With regard to pain and
depression, it has been reported to have greater influences when
disability is evaluated in relation to the functionality of the hand
[21]. Sebastin., et al. (2010), in a systematic review, refer to the
lack of literature among sufficient data about functional outcomes,
and suggest to manage this subject in future references exploring

functional utility which determines patients ability to use the re-
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planted part for daily activities and evaluates if intervention was
successful or not [22]. We agree with this opinion because our pa-
tient, although he has an amputated thumb, is very satisfied with
the final result due to no restrictions in daily activities both in work

field and in personal life.

Conclusion

Avulsion amputation injuries of the thumb are serious and grave
lesions and present a particularly difficult problem to management.
Given the thumb is responsible for 40% of hand function, we pro-
pose that both replantation and revascularization must be the first
option to recreate functionality, independently the factors of the
methods. In situations in which microsurgery is not possible, other

treatment options should be applied (amputation) as final solution

[6].

In the functional outcomes patient’s ability to use the affected
limb and the psychologically impact from the injury must be esti-
mated, because patient’s satisfaction is measured by functional

ability in daily activities.
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