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1 Abstract

Work in agriculture carries the risk of trauma as a result of mechanization (farm equipment and machinery), location of
cultivated areas, and multi-functionality. In agriculture, the hands were the most affected parts of the body which sustained
injury. Successful suturing of a finger initially disqualified from replantation is rare. The case is presented of a 55-year-old
patient who had a non-work-related finger amputation. In a surgical centre not belonging to the reference ones in plastic
surgery in Poland, a doctor with six months of surgical experience performed the replantation without vascular reconstruction
(the amputated distal part of the finger served as a biological dressing). Despite the lack of vascular reconstruction and
unfavourable prognosis, the amputated fragment of the finger maintained a partial blood supply. Subsequent flap surgery
in the plastic surgery department, and rehabilitation of the patient due to finger contracture, led to functional recovery

of the finger.
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INTRODUCTION

Agriculture carries risks of traumaas aresult of mechanization
(farm equipment and machinery), location of cultivated
areas, and multi-functionality. In addition to injuries related
to the use of agricultural equipment, agricultural injuries
can also result from farm housing and the production of
renewable energy [1]. The hands were the most affected body
part in agriculture which sustained an injury [1].

According to US data, traumatic finger amputations were
estimated yearly with an incidence of 7.5/100,000 person-
years [2] The most common age groups are children under
five years of age and people over the age of 65. The most
common mechanism of digit injury among children is caused
by a finger getting caught in a door, and among adults -
accidents involving power saws [2, 3]. Major amputations
are more common in males in all age groups [1-3], although
cccording to the literature, the majority of traumatic finger/
limb amputations in adults are not work-related [4].

Replantation of amputated limbs in agriculture is rarely
performed and failures of such treatment have been reported
in the literature [3]. Replantation aims to regain the function
of the amputated limb and to restore normal anatomical and
functional conditions, which affect the further treatment
and rehabilitation of the patient. The success of replantation
depends on the mechanism of injury, amputation height,
and ischemia time of the amputated finger fragment, general
vascular condition, microsurgical skills, and post-operative
management [5-9].
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This case report presents a situation in which, despite
an unfavorable prognosis and reconstruction performed
without vascular reconstruction by a surgeon inexperienced
in plastic surgery, the attached finger fragment maintained
a partial blood supply. Subsequent flap surgery in the
plastic surgery department and rehabilitation of the patient
due to finger contracture led to functional recovery of the
finger.

CASE REPORT

A 55-year-old man sustained a non-work-related third finger
amputation of the right hand while closing a garage door
(finger cut off by a cord attached to the door, following the
force caused by the falling door). The finger wound had torn
tissue at the edges (crushing injury). X-ray of the hand 2 hours
after the event (Fig. la) showed a fracture and bone loss of
the distal part of the distal phalanx.

The patient was treated surgically in a hospital that does
not have a plastic surgery department and does not specialize
in the surgical treatment of similar injuries. In the ED, due
to poor chances of survival of the replanted finger, it was
suggested initially to the patient to reject the finger sewing
procedure due to poor chances of survival of the replanted
finger. Subsequently, 1% lignocaine anesthesia was applied to
the wound which was cleaned, and the finger sutured without
revascularization Next, the wound was cleaned under the 1%
lignocaine anesthesia, and the finger was sutured without
revascularization (the amputated distal part of the finger was
treated as a form of biological dressing) (Fig. 1b). The surgeon
who performed the procedure had six months experience in
the specialty, and no experience in plastic surgery.
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Figure 1a. Third finger X-ray performed on the day of injury; Figure 1b. ‘Biological dressing’ of the third finger of the right; hand (front and back view); Figure 1c.

Escharectomy - removal of necrotic tissues, and deeper blood supply; Figure 1d. Lobe plastic surgery; Figure 1e. Third finger X-ray performed 2 months after injury;
Figure 1f. Functional effect of the sewn amputated finger after surgery and rehabilitation

The patient was given tetanus anatoxin, prescribed
amoxicillin+clavulanic acid, metronidazole, probiotic,
diclofenac temporarily, pantoprazole, change of dressings
every 2-3 days, and referred to a centre specializing in plastic
surgery of the hand. Due to changes in the discolouration
(blackening) of the skin of the transplanted finger,
plastic surgeons negated the chances of saving the attached
phalanx.

On day 23 after suture placement, necrosis of the
fingertip was diagnosed (reference department). During
the escharectomy, bleeding was observed from the deeper
tissues in the base and edges of the wound (Fig. 1¢c). On the
third day after the escharectomy, flap-plasty was performed
(Fig. 1d). The operated hand was immobilized in a Zimmer
splint for three weeks. Afterward, the skin-fat flap which was
placed into the tissue defect of the sutured finger, needed a
local plastic repairment of the skin and subcutaneous tissue.
The hand was immobilized in a plaster cast. Two months after
the surgery, an X-ray showed bone adhesion of the replanted
phalanx (Fig. le).

Three months after the injury, the patient underwent a
6-week rehabilitation treatment programme. The aim of
rehabilitation was to reduce swelling, contracture, and scar
tissue, and to improve the grasping function of the hand (two-
point, three-point, lateral, hook, cylinder, and concentric
grasp). The program included: passive exercises, assisted
exercises, manual therapy techniques, techniques to increase
the range of motion in the inter-phalangeal joints (stretching
exercises and decreasing joint contracture), exercises to
increase muscle strength (resistance and instrumented
exercises), manual hand function exercises (writing, holding
small objects), elements of massage and physical therapy
(magnetic field, laser therapy, hydrotherapy, thermotherapy;,
fango) to control scar, and swelling and sensory impact.
The joint range of motion (based on the International SFTR

system) of finger II of the right hand improved (DIP-initial
S:(-10)-0-(25), DIP-final S:(-5)-0-(75); PIP-initial S:(-35)-
0-(70), PIP-final S(-5)-0-(100); MCP-initial S:(-10)-0-(75),
MCP-final S:(0)-0-(85)). Muscle strength of the right hand
(based on the MRC scale) also improved, reaching maximum
parameters after rehabilitation. Visually, a slight pinking of
the distal phalanx, change in shape, and loss of subcutaneous
tissue (no rounding of the finger) were observed (Fig. 1f), and
palpation-smoothing of the scar. TIn the follow-up, there was
a slight weakening of the three-point and two-point grips,
compared to the contralateral side.

One year after the completion of rehabilitation, the
patient reported sensory disturbances, hypersensitivity on
the lateral phalanx, and increased cold intolerance of the
replanted finger. He scored 2.5 points on the DASH scale in
the limitations and symptoms sections and 0 points each on
the ‘work’ and ‘sport/play’ modules. Activities that caused
the patient little difficulties were: opening jars, turning
the key in the lock, and changing the bulb in an overhead
lamp. He reported not using this finger when typing on the
keyboard, compared to the state before the injury. At the
one-year follow-up after the completion of rehabilitation,
the patient was satisfied with the final cosmetic (9/10) and
functional (9/10) results, and denied complaints of finger
pain (NRS=0).

DISCUSSION

In this case, the patient’s sutured finger survived, despite the
adverse survival conditions and in the absence of professional
microsurgery.

The continuous development of implant techniques and
interdisciplinary management allows achievement of better
treatment results [5-7]. In the last 20 years, there has been
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an increase in the rate of hospital admissions for finger
amputation [2], and the predictive factors were white race,
male gender, paediatric patients, and high-energy mechanism
of injury [2].

According to the literature, the successful finger
replantation rate is estimated to be between 57% - 95%
[4-9]. The success of replantation is influenced by: the time
since injury, mechanism of injury, time of ischemia of the
amputated finger fragment, general vascular status (medical
history of smoking, chronic diseases), microsurgical skills,
and post-operative management (hygiene, care, monitoring,
rehabilitation) [6-10]. The final decision for finger surgery
should be taken based on the likelihood of survival, safety
of the patient, ratio of treatment outcomes to resources, and
the patient’s motivation and expectations [5, 7].

Guillotine (sharp-cut) injury has the highest chance of
replantation survival [6]. Crushed injury, characterized by
localized crush area at the amputation site, is more common
[5, 6].

A meta-analysis by Yu et al. showed no significant
relationship between finger amputation height and replant
survival [6]. In a distal amputation, the diameters of the blood
vessels are small, making microsurgical repair technically
challenging [10]. However, distal amputation, being less
significant in hand function and outcome, results in less
complicated and shorter rehabilitation, which may be a factor
in the decision to perform replantation [7]. Indications for
replantation include thumb amputations (important hand
function) and multiple amputations (three or more fingers)
[6, 10]. Patients with a replanted thumb have had better
outcomes than patients with replantation of other fingers [12].
Amputation of a single finger other than the thumb, as in the
presented case, has little effect on hand function impairment,
and presumable longer treatment time, rehabilitation,
and delayed return to work may make it less likely to be a
determinant of the decision to replant.

The duration of ischemia of the amputated finger (>12h or
<12h)isless important than the method of storage [6]. Better
survival is observed when the finger was stored in ice bags,
rather than stored at atmospheric temperature [6]. In the
presented case, the ischemia time was two hours, the patient
did not provide proper storage conditions when transporting
the amputated finger, and the average temperature in Warsaw
on the day of injury was about 16°C. In distal amputations,
as in this case, the amputated phalanx fragment does not
contain damaged muscle fragments (amputation of the finger
distal to the attachment of the flexor digitorum superficialis
muscle), which may affect better ischemia tolerance and give
better functional results (better grip strength) [12].

In addition, personal factors (patient factors): age, gender,
chronic diseases, and nicotinism, have an impact on the
success of replantation [3, 7]. Old patients and children
are less likely to have a successful replantation (vessel size
and condition) [6]. Patients who smoke or have chronic
diseases, for example, diabetes mellitus or hypertension,
may have pathologically altered vessel walls which makes
reconstruction and healing difficult [4]. In the presented
case, the patient was not diagnosed with chronic diseases
and did not smoke before the injury. Perhaps these factors
could have favoured the positive outcome.

Replantation of distal phalanx fragments may give
satisfactory final results, but it is associated with some
technical or financial difficulties. Reposition-flap may give

worse final results (finger shortening, tendency to inter-
phalangeal joint contracture, nail dystrophy) [4]. These
techniques require specialized equipment, surgical skills, and
surgery experience, and are associated with higher financial
costs. In the microsurgery of amputated limbs, restoration of
the vascular bed increases the chance of replant survival [10].
The problem of revascularization of distal phalanges is the
small diameter of the vessels and/or the damage sustained,
which make it difficult or impossible to restore vascular
bed continuity without specialized equipment. However,
this case and a similar one reported in the literature [11],
show that the lack of vascular bed reconstruction provides
the chance for the survival of deeper tissues. In addition, in
the case described, no bone fixation (K-wires, plate, screw)
or arthrodesis joint, were used, which could provide more
stability to the added phalanx, and the sutured fragment of
the finger was treated as a ‘biological dressing’.

The success of replantation is influenced by the surgical
experience, the presence specialized surgical equipment,
and the development of large hand and plastic surgery
centres [7]. In the presented case there was no surgical
experience, professional equipment, nor access to a reference
microsurgical centre.

Traumatic amputation is a stressful situation for the
patient, affects the patient’s quality of life [12], and may
have psychological consequences. The patient’s decision to
‘replantation or termination” may be culturally, religiously,
or professionally driven, and aesthetic considerations may
outweigh the functional [7, 12]. In the presented case, the
patient insisted on finger sewing. Perhaps the desire for a
finger and a positive attitude toward treatment may have been
afactor in healing. No studies have reported how a patient’s
emotions affect the outcome of amputation treatment.

Postoperative care should include adequate hydration,
maintenance of hemodynamic stability, constant patient
environment (warm rooms) to maintain a dilated vascular
bed, maximize blood flow to the replanted part and
reduce the risk of thrombosis in the anastomosed vessels
[7-9]. According to the literature, the patients achieved
better functional outcomes when actively engaged in the
rehabilitation program and following the recommendations
(continued rehabilitation at home, regular use of prescribed
scales) [9]. Comprehensive therapeutic management can
also improve the distant results of replantation [13]. Our
patient did not take any medications, followed hygiene
principles, kept his finger warm, and actively participated
in the rehabilitation program, which may have influenced
the positive outcome of the treatment.

Although thrombosis can be a complication of replantation,
routine anticoagulant management is not recommended due
to limited scientific evidence, and should be used only with
justification [7, 10]. Occasionally, the biggest problem is old
intolerance or sensory disturbance [7, 9, 10, 12], as occurred
in the presented case.

This report concerns only one clinical case. It would
therefore be advisable to attempt to increase the number of
distal phalanx sewing attempts in non-specialized surgical
centres to assess the real risk or success of such surgery.
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CONCLUSIONS

Improved survival and better long-term outcomes of replanted
fingers depend on the rapid response of the treatment team at
each stage of treatment, commitment of the team members,
and self-involvement of the patient.

The success of surgery without bone arthrodesis,
vascular reconstruction, and access to professional staff
and equipment, may motivate medical teams to increase
attempts at distal phalangeal replantation, a procedure that
can be performed in local clinics and emergency departments
by less experienced surgeons.

Early and comprehensive rehabilitation treatment
influences a better functional outcome of the replanted finger.
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