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| Abstract |

Introduction: Nail and fingertip injuries in children are very frequent
and may range from a simple nail or fingertip injury to amputations.

Objective: To present a series of cases with their clinical and
demographic characteristics and to describe the current concepts
for the treatment of these injuries.

Materials and methods: A series of cases presenting fingertip
injuries was analyzed for six months. Epidemiology of injuries is
described and the current concepts of their treatment are reviewed.

Results: 60% of the injuries analyzed in this study occurred in
male subjects; 88% of patients suffered crush injuries, the nail was
affected in 98% of the cases, sterile matrix damage was observed in
64% and germinal matrix damage was experienced in 34% of the
cases. The soft tissue around the finger was affected in 40% of the
cases and associated fractures were observed in 55% of the cases.

Conclusion: Fingertip crush caused by closing doors was the most
frequent injury, which implied a higher involvement of the nail. An
adequate treatment focused on the anatomic repair of the nail bed,
the relocation of the nail plate and, in some cases, the use of flaps to
cover defects in the soft tissue is ideal for this type of injuries, and
must be provided as fast as possible to avoid secondary deformities.

Keywords: Hand Injuries; Hematoma; Paronychia; Wounds and
Injuries; Nail Diseases (MeSH).
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| Resumen |

Introduccion. En nifios, son frecuentes las lesiones de la ufia y de la
punta de los dedos; estas varian desde traumas en la ufa y el pulpejo
hasta amputaciones.

Objetivos. Describir una serie de casos con sus caracteristicas
clinicas y demograficas y exponer el estado actual del tratamiento
de estas lesiones.

Materiales y métodos. Se analiza una serie de casos con lesiones
de punta de dedo durante seis meses. Se describe la epidemiologia
y se revisa el estado actual de tratamiento.

Resultados. E1 60% de las lesiones evaluadas se presentaron en
varones, 88% tuvieron trauma por aplastamiento, 98% compromiso de
la ufia, 64% afectacion en la matriz estéril, 34% en la matriz germinal
y 40% en el pulpejo; 55% de los casos sufrieron fracturas asociadas.

Conclusiones. La lesion por aplastamiento fue lo mas frecuente,
con mayor compromiso de la ufla, predominando la contusioén por
cierre de puertas. Un buen tratamiento enfocado en la reparacion
anatomica de la matriz ungueal, reposicion de la ufia y, en algunos
casos, uso de colgajos para cubrir los defectos en el pulpejo es
el procedimiento ideal para este tipo de lesiones y debe hacerse
rapidamente para evitar deformidades secundarias.

Palabras clave: Traumatismos de la mano; Hematoma; Paroniquia,
Heridas y traumatismos; Enfermedades de la uiia (DeCS).
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Introduction

Lesions of the nail and the fingertips are common in children and
occur, mainly, due to home accidents with doors —for example,
when closing doors or during games at school—. Crush traumas,
puncture wounds and partial or total amputation of fingertip segments
may occur with involvement of the nail, the soft tissue of the finger
and the distal phalanx (1-6).

These lesions correspond to 2% of all accidents received in a
pediatric emergency department (1). A good initial treatment prevents
deformities that can affect positively function and aesthetics of the
patient.

The objectives of this work are to analyze the results obtained in
different cases related to injury to the nail and the fingertip and to
review the current status of treatment.

Materials and methods

This is an observational and descriptive study of clinical cases of
children assessed because of injuries to the nail and the fingertip
for six months in a pediatric orthopedic service. Fingertip injuries
included patients with trauma from the distal phalange to the distal
interphalangeal joint.

Patient demographics, type of injury, the anatomical site affected
and treatments were analyzed. Finally, literature was reviewed and
recommendations were given for the treatment of nail injuries. Data
were stored and analyzed using Microsoft Excel 2010. This was a
minimal risk job, based on findings from patients, with informed
consent and approved by the hospital ethics committee.

Results

66 children, with an average age of 4.6 (age ranged from 9 months
to 17 years), who suffered from fingertip injury were studied. 60.3%
were male, 55% of the cases occurred in the left hand and 29% in
the third finger. 88% of cases were related to traumas caused by
crushing (68% corresponded to closing doors), thus becoming the
most frequent injury (Table 1).

The nail was compromised in 98% of cases, the soft tissue of the
finger in 40%, and fractures of the distal phalanx were found in 55%
of the cases, out of which 12 cases required osteosynthesis with 1.0
mm Kirschner Wire since there was a displaced fracture of the distal
phalanx. The sterile matrix of 64% of patients was compromised
and the germinal matrix, in 34%.

The most common surgical procedures were suture of the nail
matrix (60.6%) and suture of the soft tissue (25.7%), with
replacement of the same nail or using some substitute, all
performed under general plus local anesthesia due to the type of
population. Advancement flaps, such as VY, were required in 12
patients (18%).

Although no immediate complications occurred, we were unable
to determine long term complications since many patients could not
be monitored.

Discussion

The fingers of children are exposed to trauma, especially in the
fingertips, which can be injured or amputated; the most vulnerable
site is the nail and all its parts. The fingertip injury in children is
described as the “door-smashed finger”, since closing doors is the
most common cause of these traumas (1-8), which is confirmed in
this research after observing 45 cases (68%) with this type of injury.

Table 1. Overall results.

Age 9 months-17 years
Median 3 years
Average 4.6 years
Mode 2 years
Male 40 (60%)
Sex
Female 26 (30%)
Right 30 (45%)
Laterality
Left 36 (55%)
First 13 (20%)
Affected finger Second 12 (18%)
Third 19 (29%)
Fourth 18 (27%)
Affected finger
Fifth 4 (6%)
Door 45 (68%)
Bicycle 4 (6%)
Rock 2 (3%)
Unspecified 2 (3%)
Window 1(1.5%)
Crushing: 59 (88%)
Windmill 1(1.5%)
Toy 1(1.5%)
Type of trauma
Wooden object 1(1.5%)
Chair 1(1.5%)
Car 1(1.5%)
Razor 2 (3%)
Short blunt: 5 (8%) Dog bite 2 (3%)
Compressor 1(1.5%)
Penetrating: 2 (3%) SN0 DIRIGTS 2 (3%)
g ? needle 8
Nail injury 65 (98%)
Injury type Soft tissue around the fingers 26 (40%)
Fracture 36 (54%)
Nail replacement 48 (72%)
Suture in the soft tissue of the finger 17 (25%)
Treatment
Suture of the nail matrix 40 (60%)
Fixing the phalanx 12 (18%)

Source: Own elaboration based on the data obtained in the study.
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Nails play several important roles in hand function: they protect
the dorsal surface of the distal phalanges, increase the sensitivity of
the fingertip, facilitate grabbing small objects and have an important
aesthetic role. In order to plan appropriate treatment of traumatic
lesions of the nails, thorough knowledge of their anatomy and
physiology is required. Nails are composed of a nail plate structure,
0.5mm thick, and surrounding soft tissues (6,7,9-11); it is divided into
the paronychium, the soft tissues on the sides of the nail, the
eponychium —which is the soft tissue surrounding fingernails—, and
the hyponychium, the area between the nail bed and the fingertip
below the free edge of the nail, which functions as a waterproof seal
that protects against infections (6,7,10) (Figure 1).

cross thickening of the nail represents signs of previous trauma
(Beau’s line).

Adequate primary care is of great importance to achieve
a smooth nail, without scars. The wound should be sutured
precisely to avoid secondary deformities: a scar on the dorsal roof
(eponychium) leaves a line or stripe on the surface of the nail; a scar
in the germinal matrix produces a slit or may prevent the growth of
the nail, and a scar on the sterile matrix can cause a division of the
nail or a distal detachment to the lesion (Figures 2 and 3). Only one
year after the trauma and its treatment, the final outcome of the nail
can be observed (2,11-14).

Figure 1. Normal anatomy of the nail and the fingertip. E: eponychium; H:
hyponychium; P: paronychium; Pu: soft tissue; FD: distal phalanx; MG: germinal
matrix; ME: sterile matrix; Black Arrow: lunula. Source: Own elaboration based
on the data obtained in the study.

The nail bed is the place where the nail sticks and is divided
into the proximal (germinal matrix), and the distal (sterile matrix);
their union is known as lunula. The germinal matrix produces nail
keratin and the sterile matrix provides adhesion. The nail bed is
nurtured by a wide network of blood and lymph vessels, where
many anastomoses occur, which allow using flaps in the bed or the
matrix in any reconstruction surgery.

Nail growth depends on factors such as sex, age and habits;
the growth rate is approximately 0.1 mm/day (0.5 mm/week)
(1,6,11). Most nail injuries are caused by crushing trauma (2-4.11);
in approximately 50% of cases, the lesions are associated with
phalangeal fractures or damage of the soft tissue of the fingers.
After a trauma, the nail stops growing for about three weeks, then
an increase in the growth rate is seen over the next 50 days and,
finally, a slow growth is observed for 30 days more; growth returns
to normal 100 days after the trauma (1,6). During this period, a

Figure 2. Outcome seen in the nail plate due to eponychium damage. Source:
Own elaboration based on the data obtained in the study.

Figure 3. Hook nail tilted toward the palm due to the damage of soft tissues and
the loss of the distal phalanx. Source: Document obtained during the course of
the study.

Subungual hematoma

The subungual hematoma is a typical injury that occurs after
a hammer blow, and its consequence is a subungual hematoma
without exit, instead of losing the nail. Many of these hematomas
do not increase in size and are confined under the nail, but in
some cases, they grow and pain increases, behaving like a small
compartment syndrome that requires prompt treatment.

Treatment of subungual hematomas depends on size and
behavior; when they are small and the pain is minimal, no
intervention is necessary since they incorporate into the nail and
move towards the free edge as the nail grows. When they are
small but cause pain or occupy up to 50% of the nail bed, it must
be drained. An easy draining method implies drilling one or two
holes on the surface of the nail with a hypodermic needle, in circular
movements (Figure 4); hematoma pressure allows blood to flow out
easily, quickly improving the patient’s pain and allowing the nail to
stick to its bed progressively (5-7,9,15).
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Figure 4. Maneuver with a hypodermic needle to remove a subungual hematoma.
Source: Own elaboration based on the data obtained in the study.

In hematomas bigger than 50%, looking for an association of a
fracture of the distal phalanx is mandatory, so lifting the nail and
exploring the nail bed is recommended to verify the existence of an
injury in the sterile or germinal matrix that requires suture (9,11,12).

For the scanning procedure of the nail bed, the nail is lifted with
mosquito forceps or a small spatula, starting from the free edge,
which is carefully separated from the bed and, depending on the
type of lesion, completely removed with small rotating movements;
it can also be left as a pedicle in some portion of the paronychia or
eponychium (6,16). The suture matrix must be done with separate
points of a resorbable monofilament 6/0 (Figure 5).

Figure 5. Removal of the nail to explore and suturing the sterile matrix. Source:
Own elaboration based on the data obtained in the study.

The nail should be kept to be relocated, and can be used as
a biological dressing during repair. In this way, it will fulfill the
functions of shaping the nail bed, avoiding adhesions in the bottom
of the nail between the eponychium and nail bed and, in the case
of associated fractures in the distal phalanx, providing support as a
splint and improving postoperative comfort.

When relocating the nail, making perforations is advisable in
order to facilitate the process of draining the accumulated blood.
The relocated nail must remain fixed in his bed and in the proximal
bottom by a suture, preferably in the form of x, avoiding stitches

through the nail bed (5,6,16-18).The new nail grows pushing the
nail-ferrule, which is replaced in a period of 1 to 3 months.

Wounds and lacerations of the nail matrix and
surrounding tissues

When avulsion or dislocation occur, the nail must be lifted to be
replaced at the end of the procedure; if only sterile or germinal
matrix are wounded, the nail must be sutured as indicated above
(Figure 6 and 7).

Figure 6. Crush injury of the tip of the fourth finger. The nail is lifted and an
injury in the sterile matrix and paronychium is observed. The matrix is sutured
with resorbable 6/0. Source: Own elaboration based on the data obtained in
the study.

Figure 7. Crush injury. When the nail is lifted, hyponychium and sterile and
germinal matrix damage is observed. It is approached with an initial suture in
the hyponychium and then in the nail bed. Source: Own elaboration based on
the data obtained in the study.

The loss of the nail bed may occasionally occur, which is solved
through a flap in the matrix of the same finger, if necessary. Grafting
from the nail matrix of the big toe or adipose flap rotation must be
used when large losses occur (6,7,19-21).

The wounds that compromise the paronychium, the hyponychium or
the eponychium should be sutured carefully. Sometimes, it is impossible
to recover the nail, which makes a temporary replacement necessary for
about two to three weeks, as it will prevent adhesions at the bottom of
the eponychium and throughout the matrix during the healing process.

Soft and hard synthetic elements, such as pieces of x-ray film
or the envelope of the suture, have been used in healing procedures,
as well as non-adherent gauze, but these are easily contaminated
and are hard to place on the nail bed. The most practical method
used is a small flexible sheet removed from the sterile bag of the
saline solution, which allows easy cutting and settles to the nail bed
and the bottom of the nail (6,16,22-25).
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In the case of deeper injuries associated with fracture of the
distal phalanx, a fracture osteosynthesis with a nail, or alternatively
a hypodermic needle, is recommendable.

Bandages are left in the nail or fingertip and must be replaced
every three to five days for a period of 20 days, moment when the
sheet that protects the nail bed is removed; then the area must be
lubricated with petroleum jelly or cream. If the patient has his own
nail-ferrule, it is allowed until new nail growth and falls by itself.

Wounds and lacerations of the nail with soft tissue
damage

Besides the treatment described for lesions of the nail matrix and
surrounding tissue of the nail, and according to the injury in the soft
tissue, a simple suture should be done using local advancement
flaps, such as VY, or a bit more complex flaps such as homodigital
or heterodigital neurovascular island flaps (20,26-38) (Figure 8 and
9). This must be done by a specialist, but while the type of procedure
is determined, the finger should be washed with a local anesthetic
and covered with lubricated plasters.

Figure 8. Loss of a fingertip that has been solved with VY advancement flap.
Source: Own elaboration based on the data obtained in the study.

Conclusions

Nail lesions are the result of a contusion or compression against
the underlying distal phalanx. The type of injury depends heavily
on the energy and direction of the trauma. Different injuries can be
observed as subungual hematomas, simple lesions of the nail and
the nail bed, and more complex lesions with soft tissue or nail loss
and associated fractures.

A proper anatomical knowledge and a good analysis of the
type of injury and the compromised structures allow selecting an
appropriate treatment, which, in turn, prevents secondary deformities

with decreased secondary reconstructions of the nail that are more
complicated and have unpredictable results.

Finally, promoting accident prevention programs at home and in
schools, aimed at parents and teachers, is recommended.

Figure 9. Amputation of fingertip that has been covered with a dorsal homodigital
flap. The deformation of the site was covered with a total skin graft obtained
from a donor. Source: Own elaboration based on the data obtained in the study.

Conflicts of interest
None stated by the authors.
Funding

None stated by the authors.
Aknowledgements
None stated by the authors.

References

1. Baden HP. Regeneration of the nail. Arch. Dermatol. 1965;91:619-20.
http://doi.org/c6b75b.

2. Doraiswamy NV, Baig H. Isolated fingertip injuries in children: inci-
dence and aetiology. Injury. 2000;31(8):571-3. http://doi.org/ddjwrq.

3. Salazard B, Launay F, Desouches C, Samson P, Jouve JL, Ma-
galon G. [Fingertip injuries in children: 81 cases with at least one
year follow-up]. Rev. Chir. Orthop. Reparatrice. Appar. Mot. French.
2004;90(7):621-27.

4. Pannier S, Dana C, Journé A, Péjin Z, Glorion C. Les traumatismes
distaux des doigts chez I’enfant. Chir: Main. 2013;32(Suppl 1):S39-45.
http://doi.org/bmxq.

5. Brown RE. Acute nail bed injuries. Hand. clin. 2002;18(4):561-75.
http://doi.org/bwwg6f.



504

Injuries in nails and fingertips: 499-504

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Dautel G. Ongle traumatique. In: Merle M, Dautel G, editors. La main
traumatique. Paris: Masson; 2010. p. 257-69.

Loréa P. Primary care of nail traumas. Chir. main. 2013;32(3):129-35.
http://doi.org/bmxx.

Yeo CJ, Sebastin SJ, Chong AK. Fingertip injuries. Singapore Med.
J.2010;51(1):78-86.

VanBeek AL, Kassan MA, Adson MH, Dale V. Management of acute
fingernail injuries. Hand. Clin 1990;6(1):23-35

Sommer N, Brown ER. The perionychium. In: Wolfe SW, Hotchkiss
RN, Pederson WC, Kozin SH, editors. Green’s operative hand surgery.
6" ed. Philadelphia: Elsevier; 2010.

Zook EG, Guy RJ, Russell RC. A study of nail bed injuries: cau-
ses, treatment and prognosis. J. Hand Surg. Am. 1984;9(2):247-252.
http://doi.org/bmx3.

Whitfield BJ, Edwards S. Fingertip injuries—a review. Current Ortho-
paedic Practice. 2012;23(4):264-72. http://doi.org/bmx4.

Tos P, Titolo P, Chirila NL, Catalano F, Artiaco S. Surgical treatment
of acute fingernail injuries. J. Orthopaed Traumatol. 2012;13(2):57-62.
http://doi.org/b27b8g.

Mignemi ME, Unruh KP, Lee DH. Controversies in the treatment of nail
bed injuries. J. Hand Surg. Am. 2013;38(7):1427-30. http://doi.org/bmx5.

Seaberg DC, Angelos WJ, Paris PM. Treatment of subungueal hema-
toma with nail trephination: a prospective study. Am. J. Emerg. Med.
1991;9(3):209-10. http://doi.org/dc6d3k.

Dumontier C. Traumatic nail injuries. In: Heckman JD, editor. Surgical
techniques in orthopaedics and traumatology. Paris: Elsevier; 2000. p.
55-360-A-10.

Bristol SG, Verchere CG. The transverse figure-of-eight suture for secu-
ring the nail. J. Hand Surg. Am. 2007;32(1):324-5. http://doi.org/dcmbfx.

Patankar HS. Use of modified tension band sutures for finger-
nail disruptions. J. Hand Surg. Eur. Vol. 2007;32(6):668-74.
http://doi.org/dkvtc6.

Sheppard GH. Treatment of nail bed avulsions with split thickness nail
bed grafts. J. Hand Surg. 1983;8(1):49-54. http://doi.org/bmzb.

Raja Sabapathy S, Venkatramani H, Bharathi R, Jayachandran
S. Reconstruction of finger tip amputations with advancement
flap and free nail bed graft. J. Hand Surg. Br. 2002;27(2):134-8.
http://doi.org/cjqkxz.

Mendoza-Medina A, Lozano E. Colgajo de avance y rotacion celu-
loadiposo de pulpejo para reconstruccion de lecho ungueal. RCCPR.
2013;19(1):46-56.

Dove AF, Sloan JP, Moulder TJ, Barker A. Dressings of the nail-
bed following nail avulsion. J. Hand Surg. Br. 1988;13(4):408-10.
http://doi.org/b2gp68.

Cohen MS, Hennrikus WL, Botte MJ. A dressing for repair of acute
nail bed injury. Orthop. Rev. 1990;19(10):882-4.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Ogunro EO. External fixation of injured nail bed with the INRO surgical
splint. J. Hand Surg. Am. 1989;14(2):236-41. http://doi.org/c4z8wq.

Tos P, Artiaco S, Coppolino S, Conforti LG, Battiston B. A simple
sterile polypropylene fingernail substitute. Chir. Main. 2009;28(3):143-5.
http://doi.org/fbfwpk.

Takeda A, Fukuda R, Takahashi T, Nakamura T, Ui K, Uchinuma E.
Fingertip reconstruction by nail bed grafting using thenar flap. Aesthetic.
Plast. Surg. 2002;26(2):142-145.

Tranquilli-Leali E. Ricostruzione dell’apice delle falangi ungueali me-
diante autoplastica volare peduncolata per scorrimento. Infort. Traumatol.
Lav. 1935;1:186-93.

Atasoy E, loakimidis E, Kasdan ML, Kutz JE, Kleinert HE. Recons-
truction of the amputated finger tip with a triangular volar flap. J. Bone
Joint. Surg. Am. 1970;52(5):921-6.

Foucher G, Braun JB. A new island flap transfer from the dorsum
of the index to the thumb. Plast. Reconstr. Surg. 1979;63(3):344-9.
http://doi.org/c4gzkm.

Venkataswami R, Subramanian N. Oblique triangular flap: a new me-
thod of repair for oblique amputations of the fingertip and thumb. Plast.
Reconstr. Surg. 1980;66(2):296-300. http://doi.org/cbks2n.

Foucher G, Smith D, Pempinello C, Braun FM, Citron N. Homodi-
gital neurovascular island flaps for digital pulp loss. J. Hand Surg. Br.
1989;14(2):204-8. http://doi.org/dbhgd7.

Karamiirsel S, Celebioglu S. Reverse-flow first dorsal metacarpal artery
flap for index fingertip reconstruction. Ann. Plast. Surg. 2005;54(6):600-
3. http://doi.org/cw8hs2.

Ni F, Appleton SE, Chen B, Wang B. Aesthetic and functional recons-
truction of fingertip and pulp defects with pivot flaps. J. Hand Surg. Am.
2012;37(9):1806-11. http://doi.org/bmzg.

Silva JB, Pires FK, Teixeira LF. The pulp switch flap: an option for the
treatment of loss of the dominant half of the digital pulp. J. Hand Surg.
Eur. 2013;38(9):948-51. http://doi.org/bmzh.

Hyza P, Kubek T, Vesely J, Drazan L, Choudry U. The proximal first
dorsal metacarpal artery free flap for reconstruction of complex digital
defects. J. Hand Surg. Eur. 2013;38(4):399-404. http://doi.org/bmz;.

Tang JB, Elliot D, Adani R, Saint-Cyr M, Stang F. Repair and recons-
truction of thumb and fingertip injuries: a global view. Clin. Plast. Surg.
2014;41(3):325-59. http://doi.org/bmzk.

Torres-Fuentes CE, Hernandez-Beltran JA, Castaiieda-Hernandez
DA. Manejo inicial de las lesiones de punta de dedo: guia de tratamiento
basado en la experiencia en el Hospital San José (91 casos). Rev. Fac.
Med. 2014;62(3):355-62. http://doi.org/bmzm.

Usami S, Kawahara S, Yamaguchi T, Hirase T. Homodigital artery
flap reconstruction for fingertip amputation: a comparative study of
the oblique triangular neurovascular advancement flap and the re-
verse digital artery island flap. J. Hand Surg. Eur. 2015;40(3):291-7.
http://doi.org/bmzn.



