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Introduction (including a clear statement of the aim of the 
study)

Worldwide, replantation of an amputated thumb was first reported in 
1965 by Tamai et al. [1] and is widely regarded as the first choice of 
treatment for finger amputations. However, if the fingertip of a trau-
matic finger amputation is missing after an injury, the following proce-
dures are often performed to reconstruct this portion: flap surgery, 
stump surgery, or conservative treatment, such as occlusive dressings. 
Previous reports on conservative treatment with occlusive dressings 
have shown that it takes approximately 4 weeks for epithelialization of 
the reconstructed tissue [2–4]. To the best of our knowledge, there is 
no existing English literature regarding the treatment of traumatic fin-
ger amputations using negative-pressure wound therapy (NPWT).

In this report, we postulated that NPWT may be applied as a 
conservative treatment for traumatic finger amputations to promote 
the growth of granulation tissue at the fingertips and achieve early 
epithelialization. 

Materials and methods

From 2019 to 2020, we included six injured fingers among the case 
series of five patients (three men and two women) that involved two 
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index, two middle, and two ring fingers. The average age of the 
patients was 29.2 years (21–50 years). Injuries of five of the fingers 
were caused by mechanical forces and included one injury caused 
by a planar cutting machine and four crush injuries. The injury of the 
last finger was caused by a dog bite. The fingertip of the traumatic 
finger amputation was either missing or highly crushed, making 
replantation impossible. Our patients desired to preserve their fin-
ger length using conservative treatment. To achieve this, we gently 
debrided the amputated surface on the day of the injury and initi-
ated conservative treatment using an NPWT device a day after the 
injury. 

Initially, we applied a non-adhesive gauze to the amputated 
surface to prevent adhesion of the wound surface to the device, 
which could have caused pain. The sponge foam was then cut to an 
appropriate size to cover the amputated surface, and a film was 
placed over the sponge to prevent air leakage. We connected the 
sponge and NPWT device to a tube, applying continuous suction 
with negative pressure (Figure 1). The NPWT device was applied once 
to twice a week until the amputated surface of the finger was 
completely epithelialized. We did not use any routine analgesic 
regimens during the reapplications of the NPWT device. Analgesics, 
such as oral non-steroidal anti-inflammatory drugs, were administered 
as needed.
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Ethics

This study was approved by the Ethical Committee and Institutional 
Review Board at our facility, and all patients provided written 
informed consent to have their data published.

Results

As per the Tamai classification for fingertip classification [5], using 
NPWT, we treated six Tamai Zone 1 fingers that took an average of 
22.7 days (17–35 days) for the fingertips to epithelialize. Immediately 
after epithelialization, patients reported a slight decrease in sensory 
perception. However, they all showed a good recovery of sensory 

perception 3 months after the injury. In addition, their moving and 
static two-point discrimination test scores were within the normal 
range; the range of motion (ROM) remained unrestricted; and there 
was no reduction in grip strength. We observed slight deformation 
and shortening of the nail; however, the nail ultimately regenerated 
very well. No complications, such as wound infection and neuroma, 
were observed. All patients followed up with us every 4–7 days and 
returned fully to work 2 months after the injury. Representative cases 
are presented below.

Case 1: A 21-year-old woman presented with a traumatic 
amputation of the right ring finger (Figure 2). The distal phalanx was 
exposed; however, we did not perform bone resection, because we 
wanted to preserve finger length. We attached the NPWT device the 

Figure 1.  A non-adhesive gauze is placed on the amputated surface and covered with a sponge foam. The sponge foam is covered by a film and connected to 
the negative-pressure wound therapy (NPWT) device with a tube.

Figure 2.  The exposed distal phalanx is covered with granulation tissue, and epithelialization is complete.
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day after the injury, and the amputated surface healed within 35 days 
of the injury. The exposed distal phalanx was covered with granulation 
tissue, and epithelialization was complete. The patient was pleased 
with the appearance of her fingertip.

Case 2: A 24-year-old woman presented with a traumatic 
amputation of the left index and middle fingers (Figure 3). The NPWT 
device was attached a day after the injury. The index finger healed 
within 17 days, and the middle finger healed within 25 days. This is 
the only case in which local anesthesia was administered, because 
the patient experienced sharp pain during the reapplication of the 
NPWT device.

Discussion

In this study, we treated relatively young patients who were 
expected to have a high wound healing ability. We expected these 
patients to have good blood supply at the wound site, because they 
had no underlying diseases. Furthermore, we considered that 
negative pressure and stimulation of the wound surface promoted 
angiogenesis and the growth of tissue granulation and assisted with 
the prevention of infection by sucking away hematomas and 
exudates. The patients had to spend time on NPWT; however, as the 
device was handheld, it did not substantially hinder their activities of 
daily living. Our patients were satisfied because their fingers healed 
cosmetically and did not require frequent changes of the dressings. It 
is generally believed that the growth of tissue granulation does not 
occur in the exposed bone. However, as in Case 1, we confirmed that 
epithelialization may be achieved even if the distal phalanx is 
exposed.

NPWT was first reported by Argenta and Morykwas in 1997 [6] 
and has since been used to treat diabetic foot lesions and tissue 
defects [7, 8]. To the best of our knowledge, no English literature 
exists regarding the treatment of traumatic finger amputations 
using NPWT. 

At our facility, we routinely perform finger replantations and flap 
surgeries on finger amputations. Finger replantation can be 
performed only when the amputated finger is preserved in good 
condition and when a free or pedicle flap is obtained for the surgery 
[9, 10]. After flap surgery, the fingertips tend to be slightly thicker. In 
addition, ROM may be restricted, and sensory deterioration may 
occur in some cases. Furthermore, donor-site complications, such as 
surgical scars, skin discomfort or numbness cannot be ignored. 

The advantages of conservative treatment of traumatic finger 
amputations using NPWT are as follows: (1) the patient can undergo 
ROM training even when the NPWT device is attached to the finger 

Figure 3.  The index finger shows healing at Day 17, and the middle finger shows healing at Day 25.

Figure 4.  The patient undergoing range-of-motion training, even while the 
negative-pressure wound therapy (NPWT) device is attached to the finger.

(Figure 4); (2) ROM is not restricted; (3) no donor site is required; (4) 
epithelialization can be achieved in a relatively short period; and (5) 
the finger pad can be regenerated and is cosmetically appealing. 
Moreover, complications such as infection, neuroma, and decreased 
grip strength were not observed. 

We hypothesize that healing may be achieved without the need 
for bone resection in young patients, particularly if the bone is 
exposed.

Our NPWT ensured that epithelialization could be achieved in a 
relatively short period and may be applied as a new conservative 
treatment option in the future. Although it is necessary to record 
similar cases in the future to validate our findings, we can state that 
conservative treatment using NPWT for Tamai Zone 1 traumatic finger 
amputations is an effective option for restoring the function of the 
injured finger.
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