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 A B S T R A C T  

Objective: This study aims to objectively assess postoperative hand 
function by categorizing patients into three groups: replantation, acute 
stump repair, and revision amputation after unsuccessful replantation. 
Additionally, functional evaluation questionnaires were used to assess 
patient satisfaction among these groups. 

Materials and Methods: A total of 150 patients were included in the 
study, 50 patients in each group. Patients’ age, gender, comorbidities, 
dominant hand, the level of amputation, injured fingers and the 
mechanism of trauma were recorded. Afterwards, the patients were 
administered the EQ-5D-5L quality of life scale, the Quick DASH test, the 
Cold Intolerance and the Semmes–Weinstein monofilament test.

Results: A total of 167 finger amputations in 150 patients, 82% of whom 
were male and 18% were female. Their ages ranged from 19 to 92, and 
the mean age was 45.5. The mean score in patients who underwent 
acute repair was higher than in patients who underwent replantation 
and revision amputation in the EQ-5D-5L scale, the score of the 
replantation group was minimally lower than in the other two groups 
for the Quick DASH scoring, sensory results were minimally decreased in 
the replantation group compared to the revision amputation and acute 
repair groups. Cold intolerance was reported in 39% of replantation 
cases compared to 30.3% in revision amputation and 20% in acute 
repair (p<0.05).

Conclusion: Digital amputations were most frequently seen in male 
patients, in the 3rd finger and at the level of the distal interphalangeal 
joint. According to the EQ-5D-5L scale, Semmes-Weinstein 
monofilament test and cold intolerance assessment, the results were 
worse in the replantation group compared to the other two groups, 
and better in the Quick DASH score. The advantages and disadvantages 
of possible treatment options should be explained to the patient and 
their expectations should be taken into consideration in choosing the 
treatment for finger amputations.
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INTRODUCTION

Trauma-related hand injuries involving digital 
amputations constitute a significant percentage 
of emergency department visits [1]. Restoration 
of the hand functions of these patients is crucial 
for enabling them to perform daily life activities 
optimally. The success of replantation varies 

depending on the etiology of trauma, but the 
primary goal in digital reconstruction is to restore 
both aesthetic and functional integrity. Since the 
first successful microsurgical replantation over 50 
years ago, advances in microsurgical techniques 
have established replantation as the preferred 
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treatment for digit amputations [2]. Factors affecting 
replantation success including trauma etiology, 
level of amputation, time elapsed since injury and 
the preservation conditions of the amputated part 
[3]. Additional factors such as chronic illnesses, 
medication use, and smoking habits can also affect 
postoperative outcomes [4].

Successful replantation rates have been reported 
up to 90% in the literature. However, during follow 
up period after replantation, vascular complications 
may necessitate revision amputation despite all 
efforts. In cases where replantation is not feasible 
due to improper preservation or absence of the 
amputated digit, alternative repair options should 
be considered to maintain digit integrity and length 
[3,5]. In such cases, acute stump repair, later-stage 
graft or flap reconstruction may be chosen based 
on patient expectations and needs [6].

All surgical interventions aim to prevent workforce 
loss while restoring functional and aesthetic 
components of the digit [5,6]. This study aims to 
objectively evaluate postoperative hand function 
in patients by categorizing them into three groups: 
replantation, acute stump repair, and revision 
amputation following unsuccessful replantation. 
Additionally, functional evaluation questionnaires 

were used to assess patient satisfaction among 
these groups. 

MATERIALS AND METHODS

The study was approved by the Ethics Committee 
of Ankara Training and Research Hospital (Decision 
No: E-24-33). Patients who presented with traumatic 
digital amputations to our clinic and completed at 
least a six- month follow up between January 2019 
and January 2024 were retrospectively analyzed. 
Patients younger than 18 years, those who did 
not compliant to scheduled clinical examinations, 
and those with additional injuries were excluded. 
The remaining patients were categorized into 
three groups: Replantation (Figure 1), Acute stump 
repair (Figure 2) and Revision amputation (Figure 
3), with 50 patients in each group (150 total). 
Records regarding demographic data including 
age and gender, dominant hand involvement, 
comorbidities, as well as amputation level, affected 
digits, and trauma mechanisms were collected.

Patients completed the EQ-5D-5L quality of life 
questionnaire [7] and the Quick DASH test [8] which 
evaluates upper extremity function after injury. 

Figure 1. One year post operative result after replantation of two-digit amputation



Evaluation of Outcomes for Digital Amputations

110

Figure 2. Acute stump repair after amputation injury

Figure 3. Two-digit amputation, 4th digit had revision amputation after circulatory failure following replantation, 5th 
digit had acute stump repair
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The Semmes-Weinstein monofilament test [9] for 
sensory assessment was conducted during clinical 
visits and cold intolerance [10] was evaluated 
subjectively.

Statistical analysis included the Kolmogorov-
Smirnov and Shapiro-Wilk tests to assess normal 
distribution differences in amputation level and 
digit involvement. The chi-square test was used 
for categorical variables when parametrical 
assumptions were not met. The Mann-Whitney U 
and Kruskal-Wallis tests were applied to compare 
quantitative data. SPSS 24.0 (IBM, New York, USA) 
was used for all statistical analyses, with significance 
set as p <0.05.

RESULTS

This retrospective study was included 150 patients 
with 167 digital amputations. Among them, 82% 
were male and 18% were female. Ages ranged from 
19 to 92, with a mean of 45.5 years. Right-hand 
dominance was observed in 90% of cases whereas 
10% of patients were left-handed. Right-hand 
trauma occurred in 52% of patients, while 48% had 
left-hand injuries (Table 1).

Single-digit amputations were seen in 88% of cases, 
while 12% had multiple finger amputations, all 
involving two digits. The most common amputation 
mechanism was sharp injury (87 patients), followed 
by crush trauma (35 patients) and blunt trauma (28 
patients). The most frequent amputation level was 
the distal interphalangeal joint (77 cases), followed 
by the proximal interphalangeal joint (45 cases), 
proximal phalanx (37 cases), middle phalanx (6 
cases), and metacarpophalangeal joint (2 cases).

EQ-5D-5L scores were highest in the acute stump 
repair group (74.4), followed by the revision 
amputation group (72.69) and replantation group 
(72.4), though differences were not statistically 
significant (p>0.05) (Table 2).

The Quick DASH score was reported as 10.5 in the 
replantation group, 11.2 in the revision amputation 
and 12.6 in acute stump repair groups but the 
differences were not significant (p>0.05) (Table 2).

Sensory function as assessed by Semmes Weinstein 
monofilament test was 3.82 in the replantation 
group, 3.75 in the revision amputation group and 
3.56 in acute stump repair group with no significant 
differences (p>0.05) (Table 2).

Cold intolerance was reported in 39% of patients 
in replantation group, 30.3 % in the revision 

Table 2. Results of patient reported outcomes

EQ-5D-5L Score Quick DASH Score Semmes-Weinstein 
Monofilament Test Cold Intolerance (%)

Replantation 72.4 10.5 3.82 39

Acute stump repair 74.4 12.6 5.56 20

Revision amputation 72.69 11.2 3.75 30.3

p value > 0.05 > 0.05 > 0.05 < 0.05

Table 1. Patient demographics and characteristics of 
injury

n (%)

Gender

Male 123 (82)

Female 27 (18)

Age (years)

Mean 45,52

Range 19-92

Injured Hand

Right 78 (52)

Left 72 (48)

Dominant Hand

Right 135 (90)

Left 15 (10)

Mechanism of injury 

Sharp injury 87 (58)

Crush trauma 35 (23,3)

Blunt Trauma 28 (18,7)

Type of amputation

Multiple digits involved 17 (12)

Single digit injured 133 (88)

Amputation level

Distal Interphalangeal Joint 77 patients

Metacarpophalangeal joint 2 patients

Midphalanx 6 patients

Proximal Interphalangeal Joint 45 patients

Proximal phalanx 37 patients
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amputation group and 20% in the acute stump 
repair group. Cold intolerance was significantly 
higher in replantation group compared to other 
two groups (p<0.05) (Table 2).

DISCUSSION

Digital amputations constitute a significant 
portion of emergency department visits due to 
hand trauma and predominantly affect young and 
working-age male patients [11]. These injuries may 
severely impair occupational performance and 
daily activities [12]. This results in both revenue 
loss andhave long-term financial implications 
[13]. Additionally, due to the highly visible nature 
of the fingers, amputations can lead to social 
withdrawal and diminished quality of life [14]. The 
psychological impact varies based on the patient’s 
mental health, social support, and financial stability, 
but digital amputations have been associated with 
depression, anxiety, reduced self-esteem, and, 
particularly in cases of multiple amputations, a 
negative outlook on the future [15].

Digital amputations are treated either by acute 
stump repair or replantation [15]. Acute stump 
repair is a relatively fast procedure requiring 
less postoperative rehabilitation; however, digit 
shortening may compromise hand aesthetics, grip 
strength, and dexterity. Advances in microsurgery 
have enabled replantation to restore hand 
aesthetics and most of its functional abilities. 
However, digital replantation is a technically 
demanding procedure requiring prolonged 
rehabilitation and workforce loss. Furthermore, 
maintaining high success rates in this complex 
surgery necessitates experienced surgical teams 
performing high number of procedures and with 
24/7 availability [3,15]. Postoperatively, vascular 
complications may arise, potentially leading to 
total necrosis of the replanted digit. The survival 
of a replanted digit is affected by factors such as 
patient’s comorbidities, smoking habits, and the 
mechanism of trauma. If necrosis occurs despite 
all efforts, revision amputation becomes necessary 
[16].

There is significant heterogeneity in the literature 
regarding outcome measures and classification 
systems for traumatic digital amputations. 

Consequently, studies comparing replantation 
and revision amputation have reported varying 
results. For instance, Tessler et al. [17] emphasized 
the superior outcomes of replantation, whereas 
another study [18] found no significant difference 
between these treatment modalities. The paradigm 
for assessing outcomes in hand surgery has shifted 
towards patient-reported measures, including 
general health-related quality of life questionnaires 
and those specifically targeting upper extremity 
function [19]. Within this framework, our study 
aimed to evaluate patient-centered outcomes using 
questionnaires especially targeted evaluating the 
general quality of life and upper extremity functions 
for digital amputations managed with replantation, 
acute stump repair, and revision amputation over a 
five-year period in our clinic. The assessment also 
focused on sensory recovery and cold intolerance.

The EQ-5D-5L questionnaire evaluates health in 
five dimensions: mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depression [20]. In our 
study, patients who underwent acute stump repair 
had higher mean EQ-5D-5L scores compared to 
those in the replantation and revision amputation 
groups, but the differences were not statistically 
significant. Similarly to our results, Pyörny et al. 
used the EQ-5D-5L scale in their study and reported 
comparable outcomes between replantation, 
revision amputation, and acute stump repair, 
concluding that successful replantation was not 
associated with worse patient-reported outcomes. 
It was also reported that  if the amputated tissue 
was severely damaged or replantation surgery was 
unsuccessful, the treatment resulted in revision 
amputation, which was not associated with worse 
outcomes than successful replantation [21].

The Quick DASH questionnaire was designed to 
assess overall health, upper extremity injuries and 
associated symptoms, and focuses mostly on range 
of motion, grip strength, and skin sensitivity. This 
tool aids in evaluating the impact of an intervention 
on the entire upper extremity, providing crucial 
insights into daily activity limitations with specific 
questions [8,19]. In our study, Quick DASH scores 
were slightly lower in the replantation group 
compared to the other two groups, though the 
difference was not statistically significant. This 
could be clinically important in the decision-making 
process. Prior studies have similarly demonstrated 
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better Quick DASH scores in replantation patients 
compared to amputation groups, likely due to the 
preservation of finger length and improved range 
of motion [6,15,22].

The Semmes-Weinstein monofilament test is a well-
established sensory assessment tool used to detect 
abnormal sensory function in specific areas and 
can be performed with a mobile device. Since its 
first innovation, Semmes-Weinstein monofilament 
test is proven to gain trust in detecting abnormal 
functioning in peripheral nerves. This method has 
been validated for evaluating nerve dysfunction 
and remains widely utilized [23]. In our study, 
sensory outcomes in the replantation group 
were slightly decreased compared to the revision 
amputation and acute stump repair groups, 
though no statistically significant differences 
were observed. Sensory-functional return is one 
of the main goals of surgical treatment of finger 
amputations, and the mechanism of trauma and 
the condition of the amputated finger should be 
taken into consideration. Literature findings also 
indicate poorer sensory recovery in replantation 
cases compared to amputation groups. For 
instance, Bott et al. reported that 37.8% of patients 
in the amputation group retained normal tactile 
sensation, whereas it was decreased to 21% in the 
replantation group [24]. Another study analyzing 
111 patients found superior sensory recovery in 
amputation cases compared to replantation [25].

Cold intolerance is defined as an “icy cold sensation 
lasting for hours and potentially progressing to 
pain,” triggered by exposure to low temperatures 
[26]. Long-term cold intolerance is among the 
most frequently reported issues following digital 
replantation [27]. In a study, cold intolerance was 
found to be twice as prevalent in the replantation 
group compared to the stump repair group. 
Peripheral nerve injury, vascular dysfunction 
and other factors such as central and humoral 
mechanisms could be the cause of the higher 
cold intolerance in the replantation group [25]. 
Similarly, our study revealed a statistically higher 
significance of cold intolerance in the replantation 
group compared to the revision amputation 
and acute stump repair groups. However, some 

studies suggest that cold intolerance is primarily 
attributed to the nature of the trauma itself rather 
than the reconstruction method used. Thus, it 
has been argued that cold intolerance should 
not be considered an absolute contraindication 
for replantation or a decisive factor in treatment 
selection [10]. The limitations of our study include 
its retrospective design and it was conducted at a 
single center.

CONCLUSION

Digital amputations are most frequently observed 
in male patients, particularly in the third digit at 
the distal interphalangeal joint. Postoperative 
evaluations using EQ-5D-5L, the Semmes-
Weinstein monofilament test, and cold intolerance 
assessments indicate decreased outcomes in the 
replantation group compared to the other two 
groups, though Quick DASH scores were better. 
Prospective studies focusing on individualized 
patient assessments based on injury characteristics 
and severity are necessary to suggest specific 
treatment modalities, improve treatment strategies 
and functional outcomes.
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