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Introduction

Fingertips are more likely to be damaged than other parts of the body, because they 
are constantly in use and in contact with surfaces [1]. Because fingertip amputation 
limits the function of the finger, it is necessary to perform reconstruction to restore 
the finger as much as possible. Unfortunately, in many cases of amputation, the mar-
gin of the damaged finger is often crushed, jagged and not clean. In these cases, the 
soft tissue responsible for the growth of the nail plate, namely the nail bed and the 
germinal matrix, are likely to be injured as well. If the remnant nail bed or germinal 
matrix is small, complete debridement to prevent new formation of the nail plate is 
preferred for better quality of life for the patient [2]. Otherwise, the nail plate may 
grow abnormally in the residual germinal matrix as a mass-like lesion, causing com-
plications such as abnormal sensation including cold intolerance, focal pain, and in-
fections [3,4]. The author reports two cases in which the nail plate was newly formed 
after the reconstruction was performed. This study was approved by the Institutional 
Review Board (IRB) of Konkuk University Chungju Hospital (IRB No. KUCH 2020-
04-011). The patients provided written informed consent for the publication and the 
use of their images.

Cases 

Case 1
A 59-year-old male patient with underlying diseases of diabetes mellitus and arrhyth-
mia had come to the emergency room. The distal end of his left second finger was 
amputated after being pressed into a heavy machine (Fig. 1). Because the patient did 
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Meticulous debridement before reconstructive surgery for fingertip amputation, one of the most common hand injuries, is often crucial for 
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small remnant germinal matrix. The author will report two cases where nail plates formed abnormally after reconstruction of an amputated 
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not bring the amputated segment at that time, replantation 
could not be considered. Thus the same day, groin flap was 
performed instead of stump revision, to minimize distal pha-
lanx length reduction (Fig. 2A). Wide and meticulous de-
bridement was also performed, as the distal end of the ampu-
tated finger was observed to have a crushed and tattered mar-
gin. The base of the distal phalanx was preserved, and the in-
sertion site of the second extensor digitorum communis ten-
don in the distal phalanx was also intact. The motor function 
of the second distal interphalangeal joint was preserved as 
well. Because the nail bed was totally amputated, all visible 
remnant germinal matrix was removed. Massive irrigation 
and empirical antibiotics were administered as usual, and the 
involved digit remained stable without complications such as 
infection, hematoma, or skin necrosis.

The patient was discharged on postoperative day (POD) 7, 

and flap detachment and local advancement flap were per-
formed on POD14, which remained stable afterward without 
complication (Fig. 2B). 

Eight years after initial treatment, he presented with a chief 
complaint of a hard mass on the dorsal side of the fingertip on 
the left second finger (Fig. 3). The mass was elevated and kera-
tinized, with a size of about 3–4 mm. No pain, tenderness, or 
discharge was observed. A mass was first detected three to 4 
months after the surgery. At that time, it measured about a 
grain of rice (less than 1 mm), and erythema and local heating 
were observed. The mass became harder, and the patient re-
moved it himself with a toothpick. No additional discharge or 
erythema was observed in the removed lesion, but after 1 
month, the mass grew back to the same size. After that, it was 
removed four additional times, but it recurred every time. Due 
to personal reasons, the patient had not been able to visit the 

Fig. 2. Clinical photographs after surgery of case 1. (A) Because the patient did not bring the amputated segment, groin flap was per-
formed: dorsal view. (B) Flap detachment and local advancement flap surgery were performed: palmar view.

Fig. 1. Clinical photographs before surgery of case 1. The left second fingertip was amputated after being pressed into a heavy ma-
chine. Detailed finger view (A) and full view (B). 
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hospital for 8 years, and he had been removing the mass using 
a nail clipper every 2 weeks. The patient underwent an exci-
sional biopsy under local anesthesia. The results of the biopsy 
were reported as nail tissue.

Case 2
A 38-year-old male patient with no underlying disease had 
come to the emergency room. His left fifth fingertip was am-
putated after being buried between heavy iron plates (Fig. 4). 
Replantation was impossible because the patient did not bring 
the amputated segment. On posttraumatic day (PTD) 1, wide 
and meticulous debridement was performed because the dis-
tal end of the amputated finger had a crushed and tattered 
margin. Since the remnant matrix was very small, all were re-
moved to prevent the formation of deformed nails. To pro-
mote the growth of granulation tissue, vacuum-assisted clo-
sure was also applied.

Full-thickness skin graft was performed on PTD11 by har-
vesting the skin from the ipsilateral forearm (Fig. 5). There 

Fig. 3. Photographs 8 years after surgery of case 1. The patient presented with a mass on the dorsal side of the fingertip. A hard mass 
(yellow arrow) in the involved digit was observed. (A) Ulnar view. (B) Dorsal view. (C) Tip view.

Fig. 4. Photographs before surgery of case 2. The left fifth fingertip was amputated after being buried between heavy iron plates. (A) 
Dorsal view. (B) Palmar view.

Fig. 5. A clinical photograph after surgery of case 2. A full-thick-
ness skin graft surgery was performed.
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were no complications such as infection, hematoma, or skin 
necrosis. All stitches were removed on POD11.

Two months after initial treatment, he presented with a chief 
complaint of a hard mass on the dorsal side of the fingertip of 
the left fifth finger (Fig. 6). No lesion was grossly observed, 
and when the area was touched, a focal site of about 1×1 mm 
was firmly palpable. There were no findings of discharge or er-
ythema. The patient underwent excision under local anesthe-
sia. Biopsy was not performed because the mass was smaller 
than the minimum size for performing biopsy to discriminate 
the nail plate [5]. However, the mass was located on the dor-
sum of the finger, in the same location as the removed germi-
nal matrix, and the rigid, keratinized translucent features of 
the mass corresponded to the clinical features of the nail plate. 
For this reason, the removed mass was thought to be an ab-
normal nail from the remnant germinal matrix.

Discussion

The nail is one of the structures that make up the fingertip, and 
although small, it serves many functions in finger movement. 
First, the nail protects the distal phalanx, fingertip, and sur-
rounding soft tissues from injuries [6]. Second, it detects the 
counter pressure of the finger pulp and enables precise, deli-
cate movements. Third, the nail increases the sensitivity of the 
fingertip by sensing the counter force when the fingertip 
touches an object. Finally, it functions as a tool for performing 
extended precision grip and cutting or scraping actions.

As seen above, the nail is a structure that plays a substantial 
role in the function of the finger. For this reason, a criterion on 

the extent of injury to the nail that justifies complete excision 
of the germinal matrix is needed. Literature suggests that 
when more than the proximal 1/2 of the nail is invaded, the 
risk of complications such as hook nails and nail remnants is 
increased, also increasing the need for secondary surgery. 
Therefore, in this case, complete removal of the germinal ma-
trix is required [7,8]. 

If there is no residual nail after fingertip injury, both func-
tion and appearance of the finger is damaged substantially, 
and compensation is required. One option is to perform nail 
reconstruction by grafting a part of the nail bed of an unin-
jured finger or toe, and another is to apply patient-specific fin-
ger prosthetics including the nail using three-dimensional 
printing technology. These are ways that a finger that has lost a 
nail can be functionally and cosmetically restored [9,10].

According to literature review, reports of new nail plate for-
mation after reconstructive surgery for an amputated fingertip 
are rare [11]. It is believed that is because the patients often 
dismiss the plate formation as a mild symptom and they re-
move the newly formed nail plate themselves. Amputated fin-
gertips rarely have sharp and clear margins. Instead, the mar-
gins are often crushed and tattered because they are pressed by 
heavy objects or caught in rotating machines. It is clear that 
this marginal difference is an important factor for the progno-
sis in cases of replantation [12]. It is also important for recon-
structive procedures to be performed when there is no ampu-
tated segment. Physicians should also be aware of the impor-
tance of massive irrigation and meticulous debridement be-
fore stump revision. In addition, as the germinal matrix is the 
productive organ of the nail plate, even if just a little tissue is 

Fig. 6. Clinical photographs 2 months after surgery of case 2. A mass (yellow arrow) on dorsal side of the fingertip was observed. (A) 
Tip view. (B) Palmar view.
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left, an abnormal nail plate might grow to resemble a mass-like 
lesion, as in our cases. Because it does not function as a healthy 
nail plate, an abnormal plate can cause patient discomfort, in-
cluding foreign-body sensation, and it can catch on clothing, 
as experienced by our patients.

As in the case above, if the nail plate grows into the skin, it is 
easy to remove, but if a cyst or hamartoma occurs covered by 
soft tissue, it becomes difficult to remove, and more severe 
complications can arise. To improve prognosis, clinicians 
should keep in mind the importance of wide and meticulous 
debridement.
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