
Delta wiring technique for mallet finger fractures is safe and reliable method as compared to other methods as delta wiring method does not 
involve any trans articular pins.
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Mallet Finger Fracture Treated with Delta Wiring Technique: A Case 
Report of a New Fixation Technique
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Conclusion: Delta wiring technique is a new and safe treatment modality for bony mallet fracture with fracture fragment involving more than 
one-third of the distal phalanx articular surface as satisfactory clinical and radiological outcomes obtained in our case.

Case Report: A 30-year-old male patient admitted in our institute with complaints of severe pain in the right index finger with inability to extend 
the distal interphalangeal joint (DIP) for 5 days. There was a history of fall from the bike before this complaint. Radiographs revealed a bony 
mallet fracture involving more than one-third of the articular surface of distal phalanx. The patient was taken up for delta wiring fixation of the 
fracture. Radiographic bony union was seen at 7 weeks. At the final follow-up at 1 year, DIP had 75° of flexion and had extension deficit of 5°. 
According to Crawford’s criteria, the patient had good results with a VAS score of 1 with no pain.

Introduction: Extension-block pinning is a popular surgical treatment method for mallet fractures but is associated with several pitfalls. 
Transfixation Kirschner wires used in the extension-block pinning technique may cause iatrogenic nail bed injury, bone fragment rotation, 
chondral damage, or osteoarthritis. The objective of this study was to determine the result of the delta wiring technique in a case of mallet finger 
with fracture fragment involving more than one-third of the distal phalanx articular surface. This is the first reported case of mallet fracture treated 
with delta wiring in literature.
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Abstract

Case Report

A mallet fracture involves damage to the terminal extensor 
mechanism caused by bony avulsion of the distal phalanx base. 
Such fractures typically result from forced flexion of the 
extended distal interphalangeal joint (DIP) [1]. Although 
several treatment options have been reported, from 
conservative to surgical management, the optimal treatment 
continues to be a subject of debate [2]. However, surgery is 
usually advocated when the dorsal fragment involves more than 
one-third of the articular surface or when there is volar 
subluxation [3]. The main surgical options are Kirschner wire 
fixation [4], tension band wiring [5], microscrews [6], pull-out 
wire fixation [7], hook plate [8], small external fixator [2], or 

extension-block fixation [3,9]. The extension-block pinning 
technique reported by Ishiguro et al. [9] is among the most 
popular treatment methods for mallet fractures but is associated 
with several potential problems. Transfixation Kirschner wires 
used to fix the DIP joint may cause iatrogenic nail bed injury, 
bone fragment rotation, chondral damage, or osteoarthritis. 
Furthermore, the need for prolonged immobilization may 
cause flexion contracture of the DIP joint. Procedure described 
in this case is  simple and minimally invasive  technique 
reported by Kim [10], for the management of mallet fractures, 
which can permit early joint motion and give strong 
compression force on the fracture fragment continuously. Delta 
wiring technique had not been studied extensively in literature, 
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and to our knowledge, this is the first reported case in literature.

Case Report
A 30-year-old male admitted in our institute with complaints of 
severe pain in the right index finger with inability to extend the 
DIP joint for 5 days. There was a history of fall from the bike 
before this complaint. Radiographs revealed a bony mallet 
fracture at the distal phalanx, with fracture fragment involving 
more than one-third of distal phalanx articular surface. The 
patient was then planned for delta wiring fixation of the fracture. 
The procedure was performed using an image intensifier under 
digital block anesthesia without a tourniquet. Appropriate 
reduction is confirmed on lateral X-ray with slight flexion with 
suspension. Insert a Kirschner wire 0.8 mm through the bony 
fracture fragment attached with extensor tendon from the 
dorsal side and make a hook on dorsal end of Kirschner wire and 
advance the Kirschner wire through the distal phalanx with 
counter force. Cut the Kirschner wire saving 2 cm length at 
plantar end which is now come out from the skin of plantar side 
penetrated through the fracture fragment, distal phalanx and 
make another hook. Insert another Kirschner wire 1 mm along 
the long axis of distal phalanx intrameduallry. Make an acute 
angle and another hook leaving 5mm of distance from the 
previous Kirschner wire. Hang the two hooks and apply 
dressing over them to prevent further injury (Fig.1a-f ), 
allowing the DIP joint to have free movement. The patient’s was 
discharged on the day of surgery and requested to return for 
weekly review. After clinical and radiological confirmation of 
union around 7 weeks, the Kirschner wires were removed. For 
removal, the first step is to untie the hook, then axial 

intramedullary wire pulled out easily, then the first wire was just 
push back slight dorsally, and the hook was cut, then from 
plantar side the first wire pulled out. Lateral and posteroanterior 
plain radiographs were taken pre-operative, intraoperative, and 
weekly postoperatively (Fig. 2). Active range of motion 
exercises was initiated immediately after the operation 
(Fig.3aand b). Fracture union was defined as the X-ray presence 
of bridging trabeculae and a radiolucent line at the fracture gap 
and the clinical absence of tenderness at the fracture site. The 
active range of motion and extension lag of the DIP joint were 
measured with a goniometer. Full flexion was considered as 
achieved when the angle of the injured side reached that of the 
opposite side at follow-up. Functional outcomes were evaluated 
using Crawford’s criteria (Table 1). At 1 year, the DIP had 
flexion of 75° and had extension deficit of 5°. According to 
Crawford’s criteria, the patient had good result. The patient 
does not have pain at the final follow-up with a VAS score of 
1.There were no complications, such as comminution of the 
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Figure 1: Technique of delta wiring. (a)Correct reduction with slight flexion with suspension. 
(b)Insertion of the Kirschner wire (0.8mm) from the dorsal side and make a hook at the dorsal end. 
(c)Advance the Kirschner wire (0.8mm) with the counterforce until the hook compresses the 
fracture fragment. (d)Cut the Kirschner wire at ventral end with 2cm longor less and make another 
hook . (e)Insert another Kirschner wire (1mm) along long axis of distal phalanx 
intramedullary,make an acute angle and another hookleaving 5mm of distance from the previous 
Kirschner wire. (f)Hang the twohooks and apply dressing over them to prevent further injury.

Figure 2: Pre-operative, intraoperative, and post-operative X-rays.Anteroposteriorand lateral 
viewof pre-operative, intraoperative, and 7 weeks followed up X-rays after K-wire removal showing 
bony mallet fracture with fracture fragment more than 1/3of the articular surface of distal phalanx 
was fixed with delta wiring and complete union at final followed up X-rays.

Figure 3: Range of motion of the distal interphalangeal joint. (a)Full extension with delta wire 
construct. (b)Full flexion with delta wire construct.

Grade
Characteristics of distal 

interphalangeal joint

Full extension

Full flexion

No pain

Extension deficit 0°–10°

Full flexion

No pain

Extension deficit 10°–25°

Any flexion loss

No pain

Extension deficit >25°

Persistent pain

Good

Fair

Poor

Table 1: Crawford’s criteria for the 

assessment of mallet finger outcome

Excellent



Our technique reduces the risks of iatrogenic chondral injury, 
joint degeneration, nail bed injury, as well as fracture 
displacement due to continuous compression on the fracture 
fragment. Delta wiring technique may, therefore, be a useful 
alternative method for the treatment of mallet fractures, 
benefiting from being less invasive and easy to perform.

fracture fragment, nail deformity, volar subluxation, or 
dislocation of the DIP joint osteoarthritis.

There is no optimal treatment for mallet finger injuries; there is 
a range of potential treatments that are considered appropriate 
[11]. Ishiguro et al. [9] first described extension-block pinning 
as a simple and reliable method, and it has since become one of 
the most popular methods of treating mallet finger, with later 
modifications [10]. Most of these techniques involve the use of 
Kirschner wire fixation across the DIP, despite awareness that it 
is difficult to insert a temporary transfixation pin through the 
DIP. Potential disadvantages associated with repeated attempts 
during insertion include articular cartilage damage that can lead 
to the secondary osteoarthritis, especially if more than one 
attempt during pin insertion is needed [3] and iatrogenic nail 
bed injury. However, the delta wiring technique [10] did not 
require that a transfixation pin is inserted through the joint, 
which should reasonably be expected to decrease the risk of 
secondary arthritis. Miura [2] described a modified version of 
the extension-block fixation method that was designed to 
achieve accurate reduction and stable fixation by controlling 
dorsal rotation of the fragment with an external fixator. Twelve 
acute mallet fractures were treated with this method and not 
only were all united after an average of 5±1 weeks but also there 
were no arthritic changes after an average follow-up of 4 
months. However, that design required a bulky fixator and a DIP 
splint for an average of 6 weeks. It also required a second surgical 
procedure to remove the fixator. Miranda et al. [12] described a 
simple technique to improve intraoperative bony mallet 
reduction and avoid complications such as articular cartilage 
damage, nail bed damage, and dorsal skin necrosis. They used a 
blunt needle as a joystick to reduce the bony fragment of a stab 
incision. After reduction was achieved, a dorsal splint was 
applied holding the DIP joint in 15°–30° extension. They 
achieved and maintained satisfactory reduction and reported 
their technique as a less invasive management option for bony 
mallet fractures. Criticism of this technique focused on the 
difficulty of maintaining the reduction of the unstable fragment 
with the dorsal splint alone due to the strong extensor tendon 
pulling force on the bony fragment [13]. Karslıoğluet al. [14] 

emphasized that rotation of the mallet fragment can prevent 
appropriate fracture reduction and may result in extension lag, 
incongruity of the articular surface, premature osteoarthritis, or 
stiffness. They described a percutaneous derotation technique 
utilizing needle tip reduction during surgery for Type II b and 
III c patients according to the Wehbe and Schneider 
classification [15]. They found that derotation of Type II (25% 
rotation) and III (50% rotation) mallet fractures with closed 
reduction was simple and could prevent surgical failure [14]. 
Closed reduction by extension-block Kirschner wire fixation 
and also by delta wiring is a relative contraindication in bony 
mallet fractures older than 5 weeks. Reduction may not be 
achieved due to scar tissue that prevents closed reduction in 
these fractures [9]. Open reduction to restore the congruity of 
the articular surface is indicated in such cases [11]. Pegoli et al. 
[3] used percutaneous curettage with an Ishiguro extension-
block Kirschner wire technique to treat mallet fracture cases 
older than 5 weeks. Further, research will be essential to assess 
the efficacy of this approach with fracture fragments that 
involve <1/3 of the articular surface. Finally, the follow-up 
period is also too short to observe long-term adverse outcomes.

Conclusion

Discussion
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Clinical Message

Decision-making for the management of delta fractures can be 
challenging. Multiple techniques have been described in 
literature, but each and every technique has many pitfalls such 
as secondary osteoarthritis and chondral damage. Delta 
wiring technique did not have those complications as in this 
technique no need of transarticular pins.
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