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Mallet Finger Autofusion in Adolescent Post-Pin Fixation Surgery — A

Case Report

William A Millar’, Jeffrey A Marchessault

Learning Point of the Article:
Bony mallet fingers treated with pin fixation are at risk for ossification of the soft tissue.

Introduction: Mallet fingeris a common hand injuryin sports in which the terminal extensor tendon is disrupted. This case report describes the
rare occurrence of joint autofusion following surgical fixation of an unstable mallet finger injury.

Case Report: We present a case of a 13-year-old right-hand dominant boy who sustained a right long finger bony mallet injury while playing

football. Treatment consisted of closed reduction, percutaneous pinning of the right long finger distal interphalangeal (DIP) joint. He went on to
heal with residual DIP joint stiffness and only 20° of residual motion that were noted on the early follow-up. Seven years later, he presented with
no motion at the rightlong finger DIP joint. X-rays of his right long finger showed a complete fusion of bone across the DIP joint.

Conclusion: Autofusion as a complication of mallet finger surgeryis an unprecedentlyrare finding, especially in the absence of any predisposing
factors. This complication must be considered when treating mallet finger injuries through surgical intervention. Fortunately, the loss of DIP
motion, completein this case,had nolong-term effect on the overall use of this patient’s hand.
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Introduction

Mallet finger is a common hand injury in sports in which the
terminal extensor tendon is disrupted. “Bony mallet” finger
refers to the avulsion of the tendon attachment to the distal
phalanx leading to the loss of the extensor mechanism involving
the distal interphalangeal (DIP) joint. In many instances, mallet
finger can be treated using non-operative splinting methods [ 1].

Surgical intervention is reccommended in patients with unstable
lesions with an avulsed fragment >30% of the articular surface of
the base of the distal phalanx, those that do not reduce with full
extension of the DIP, and those associated with volar joint
subluxation [2]. Standard surgical techniques performed for

injuries encompassed within these circumstances use
compression fixation 3], screw fixation [4], and extension block
pinning using either the Kirschnerwire [ 5] or Ishiguro extension
block [6] techniques.

Early detection and appropriate treatment of bony mallet finger
are crucial for achieving the most significant outcome for the
patient. Bony mallet finger deformities can cause DIP joint
dysfunction and ifleft untreated can affect the entire finger in the
form of aswan neck deformity [ 7]. The unopposed flexor tendon
flexes the DIP joint while retraction of the extensor mechanism,
particularly the lateral bands, results in hyperextension of the
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Figure 1: Lateral radiograph of a 13-year-old
boywith abonymallet of the rightlong finger.

proximal phalangeal joint. Over time, the finger is unable to flex
toward the palm. Repairing the terminal tendon as closely as
possible to its original length ensures the function of the finger,
evenwhen flexion of the DIPjoint is not fully restored [ 8].

Case Report

Then, a 13-year-old right-hand dominant boy sustained a bony
malletinjury to his right long finger while jumping on a fumbled
football. Injury radiographs revealed an avulsion-type fracture
of the base of the right long finger distal phalanx involving 30%
of the joint, in which the distal fragment was subluxed volarly
(Fig. 1). The patient’s examination was significant for loss of
active extension at the long finger DIP joint as well as
generalized ligamentous laxity. The patient had hyperextension
ofboth his elbows and knees, could extend his thumb back to his
forearm, and hyperextend his 2nd metacarpal phalangeal
(MCP) joint to 90°. Several family members had similar traits
butno formal diagnosis had been made.

He was offered surgical treatment based on the amount of joint
subluxation and underwent closed reduction, percutaneous
pinning of the right long finger DIP joint 9 days from injury. A
two-pin technique was used, one across the DIP joint [9] and
the other to block the bone fragment from retracting (Fig. 2).
The pin was left in place for 6 weeks and removed without
complication. He went on to heal with residual DIP joint
stiffness and only 20° residual motion (Fig. 3) that was noted on
follow-up 2 years later during an examination for aninjury to the
oppositehand .

The patient was seen for an unrelated injury 7 years later and was

found to have no motion at the right
long finger DIP joint. X-rays of his
right long finger showed a complete
fusion of bone across the DIP joint
(Fig. 4). He reported unrestricted use
of his right hand despite the DIP
fusion and even played collegiate
baseball for 4 years.

Discussion

Patients like the one described in our
case report, an adolescent heavily
involved in a ball-based sport, are
consistent with the demographic of
those who suffer mallet finger injuries.
The patient’s presentation was

Figure 2: Lateral radiograph of closed reduction, significant for the hyperextensibility
percutaneous pinning of the right long distal of additional joints. Laxity is an
interphalangealjoint using a two-pin technique.

important consideration when
addressing joint subluxation as it is a
common predisposing factor in other upper extremity
adolescent sports-related injuries, such as those involving the
shoulder and elbow [ 10]. However, adjacent joint laxity has not
been shown to influence the susceptibility of sustaining a mallet
finger injury. The only correlations attributing to mallet finger
are the injury usually occurring on the dominant hand's long,
ring, or small finger. Less confidently, there is a potential familial
predisposition to injuries specifically involving the terminal
extensortendon [1,11].

Non-operative treatment would not have had the most
efficacious outcome as the fracture fragment measured 30%,
and the joint was subluxed. Surgery through percutaneous
pinning is an appropriate treatment method for the injury
presented and was performed [ 10]. Treatment for mallet finger
is most successful when surgical intervention is conducted
preferably within 2 weeks but no later than 4 weeks of the initial
injury, with an overall average length of 12 days from injury to
surgery [2,7,12]. Adequate reduction of the bony fragment and
immobilization of the DIP joint is the basic tenets of successful

management.

The risk of complications accompanies all medical procedures.
Mallet finger surgery has an extensive list of documented
complications, such as marginal skin necrosis, nail deformity,
osteomyelitis, premature epiphyseal plate closure, and
hypertrophy of the DIP joint [13]. On follow-up examination,
persistent DIP joint stiffness and 20° residual motion would
qualify this as only a fair outcome [7]. More interesting was the
novel discovery of complete joint fusion 7 years after surgery.
Ankylosis as a complication due to mallet finger surgery is
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complications include psoriatic and
rheumatoid arthritis. Furthermore, a
general cause of overall peripheral joint
bony ankylosis can result from a
secondary superimposed bacterial
infection due to trauma or surgery [16].
Our patient’s medical history was
insignificant concerning any of these
factors.

Cinclusion

f' ’ b

This case report presents a 13-year-old

Figure 3: Lateral radiograph of the right long Figure 4: Posteroanterior (a) and lateral (b) radiograph of boywith abony mallet finger injury to the
finger 2 years post-operation, subtle changesin the right long finger distal interphalangeal joint 7 years right long finger while jumping on a

the distalinterphalangeal joint are evident.

unprecedently rare and has only been

reported on one other occasion. It was observed in a study
determining the outcomes of late presenting mallet finger
fractures in which the mean interval from injury to initial
operation was 57 days (range, 28-141 days). This complication
was seen as such an anomaly that the patient was excluded from
thestudy [14].

Ankylosis, the immobility of a joint due to a fibrous or bony
union, can be a complication of a disease, injury, or purposeful
manipulation from a surgical procedure. Fusion of the DIP joint
in the long finger has weakened grip strength by 20-25% [15].
The decrease in grip strength has been attributed to the limited
excursion of the flexor digitorum profundus tendon resulting in
a quadriga effect. This was not the case with our patient. In
chronic situations, fibrous ankylosis is the precursor for further
progression to bony ankylosis of a joint. Very few factors
attribute specifically to DIP ankylosis. The most notable causes
are either genetic or inflammatory in nature. The genetic
condition, symphalangism, is caused by a nonsense mutation of
the NOG gene contributing to NOG-related-symphalangism
spectrum disorder. Inflammatory diseases attributing

post-operation displaying complete fusion.

fumbled football. This is the first report
of an autofusion of the DIP in an
adolescent as the result of a bony mallet finger corrective
surgery. His injury was appropriately diagnosed and treated,
and helacked all of the most prevalent pathologies predisposing
an individual to increased susceptibility to post-surgical
problems; yet, the treatment outcome resulted in DIP
autofusion. Moreover, this complication occurred during the
long-term healing process, between 2 and 7 years post-
operation, and was discovered at a 7-year appointment for an
unrelated injury. Educating the patient that extreme loss of
mobility, at any point post-operation, is worth further
investigation and could prevent long-term complications.
Fortunately, the loss of DIP motion, complete in this case, had
nolong-term effect on the overall use of this patient’shand.

Clinical Message

Bony mallet finger autofusion post-pin fixation is an extremely rare
complication that must be considered when treating mallet finger
injuries through surgical intervention . Bringing awareness to this
potential complication may serve as guidance for the future
treatment of this injury, especiallyin the case ofan adolescent.
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