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The authors present a case of a distal phalanx fracture secondary to a nail gun injury. The
diagnosis, evaluation and emergency departmetn treatment are reviewed.
INTRODUCTION stats vary based on geography and the political structur-

The bones of the finger can be divided into three phalanges:
the proximal, middle, and distal phalanx. The distal pha-
lanx is responsible for a fingertips rounded appearance and
contains a base, shaft, and tuft. The terminal extensor ten-
don is attached to the dorsal tubercle of the distal phalanx’s
base, and the volar plate of the distal interphalangeal (DIP)
joint exists on the palmar tubercle. These connections,
among others, allow for the movement of the distal phalanx
independent of the middle phalanx, and injury to them or
the base of the distal phalanx threatens this freedom of mo-
tion. The distal phalanx is further supported by the nail bed
which originates just beyond the terminal tendon.!

Injuries to the distal phalanx are generally considered
less severe than those that occur in the remaining pha-
langes due to their ability to be treated conservatively. In-
tra-articular fractures pose the highest risk of a need of sur-
gical intervention in order to ensure proper joint repair and
are rare.>3 Alternatively, extra-articular fractures, which
constitute most distal phalanx fractures, can typically heal
non-operatively as a result of the stability of the surround-
ing tissue and nail.# These fractures most commonly affect
the tuft section of the distal phalanx and are normally
a result of crush trauma.> For suspected tuft fractures, it
is also important to identify whether they are simple or
comminuted. Comminuted tuft fractures involve multiple
breaks and a distribution of bone around the distal part of
the fingertip, as opposed to simple which would consist of
only one break and resembles a Seymour’s fracture.® Most
comminuted fractures can still be managed non operatively
with a splint, however if the fragmentation is severe, they
warrant K-wire stabilization.”

In a study from the Netherlands, bone fractures make up
12% of ED visits with hand fractures constituting 19% of
those visits. 59% of those hand fractures were related to the
phalanges.® A similar study out of the Netherlands mea-
sured the economic cost of these wrist and hand injuries,
totaling over $410 million dollars per year due to lost pro-
ductivity.® A study from the US on work related injuries to
the upper extremities places the average expected cost at
$1448 and the average days away from work at 10.10 These
costs can be debilitating despite the fact that treatment for
74% of phalangeal fractures is conservative.ll While these

ing of healthcare systems, it is representative of the in-
convenience an individual is posed and why they may seek
to dismiss seemingly minor hand or wrist injuries to avoid
costs. While cost can appear to exceed the level of treat-
ment, there is still a crucial need for diagnostic assessment
of phalangeal fractures as when they are not treated suffi-
ciently, individuals are at risk of not regaining full function,
experiencing chronic pain, and deformation.!2.13

CASE PRESENTATION

A 27-year-old male presented to the emergency department
(ED) with a nail through his finger caused by an accident
while working construction. The injury was inflicted by a
pressurized nail gun resulting in a penetrating trauma. A
physical examination yielded no concerns and past medical
history was unremarkable. Vital signs were normal.

Upon assessment of the injury, the significant penetra-
tive trauma to the middle finger which resulted in a distal
phalanx fracture with a particular focus on the tuft region
was evident. To manage the pain, the patient was given a
digital block with 2% lidocaine without epinephrine. The
wound was then thoroughly irrigated to remove any poten-
tially contaminated debris. Given the nature of the trauma,
a tetanus shot was given as well as one dose of an-
tipseudomonal antibiotics as a preventative measure and
the patient received a 10-day supply of oral antibiotics.

The force applied by the nail gun had caused the bone to
fragment from the tuft down to the top of the shaft, indica-
tive of a crush injury. The nail was fragmented as well as
significant damage to the flesh and nerves of the fingertip,
the nail bed however was intact.

Diagnostic imaging revealed a comminuted fracture of
the distal phalanx (tuft fracture). Interrupted absorbable
sutures were then placed on the left and right side of the
finger to support healing, and the fingernail was not re-
moved given its role as a biologic dressing [Figure 1]. Given
the bone fragments were contained and the fracture was ex-
tra-articular, treatment could be fully provided within the
ER and the patient was discharged.
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Figure 1. Radiographs (top) and Photographs (bottom) of the phalanx injury

DISCUSSION

Phalanx fractures are a common reason for ED admission
and their classification is necessary for determining the
best method of treatment. Young adult men disproportion-
ately represent those most affected due to occupational and
behavioral risk, as well as elderly women due to fall risk.!1
14,15 Of these phalanx fractures, a majority (33%) are a re-
sult of crush injuries and the distal phalanx has the highest
occurrence of fracture (43%). Distal phalanx tuft fractures,
in particular, account for 25% of injuries. Despite this con-
centration, methods of treatment vary and are best handled
on the basis of factors including vitality of the nail bed and
whether the wound is open or closed.

Whether the fracture is an open or closed wound, and to
what extent, is a necessary element in the treatment of dis-
tal phalanx fractures. Closed wounds of the tuft lend them-
selves to non-operative treatment (71%) due to the sup-
port of surrounding tissue, with the binding of the middle
and distal phalanges for a period of 10-14 days being suf-

ficient for a full recovery.!1:16 For open wounds, thorough
irrigation and debridement is almost always necessary. Sur-
gical intervention for open distal phalanx fractures are the
same as closed with the added consideration of debride-
ment efficacy and risk of infection.l” Treatment of these
open fractures can be complicated by the detachment of the
nail which can often hide an underlying phalangeal frac-
ture as well as contribute to the instability of the distal
phalanx, making radiography a necessary diagnostic step.18
Reattaching the nail when possible using methods such as
figure eight suturing aids in the full recovery of the finger
after a fracture.1® The nature of crush trauma might be con-
sidered a closed wound, however in this instance it typically
implies a subungual hematoma which can require decom-
pression and result in an opening of the injury.1®

In any open distal phalanx fractures there is a consider-
ation of antibiotic use. While use of antibiotics is not un-
common and is often associated with typical treatment, a
case study by Metcalfe et. al asserted that prophylactic an-
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tibiotic use for the prevention of osteomyelitis showed no
significance versus only irrigation and debridement.20

Complications following a distal phalanx fracture in-
clude infection, malunion, nonunion, and further nail bed
damage.!? These can be avoided and ameliorated if the in-
dividual seeks immediate medical attention and the wound
is properly cared for and classified at first point of con-
tact.21

CONCLUSION

This case highlights treatment and diagnosis of an open
distal phalanx fracture to the middle finger. Radiographs
can confirm the presence of underlying fractures that could
lead to future complications. Non-operative treatment was
decided with sutures placed to support the tissue and re-
covering fracture as well as antibiotics as a precautionary
measure to avoid infection.
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