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Introduction
Mallet finger is the avulsion of the extensor tendon from 

the base of the distal phalanx with or without bony fragment. 
It occurs because of the hyper flexion or axial loading of the 
inter phalangeal joint, most often due to bicycle injuries and ball 
games. Injuries of the abruption extensor tendon in adolescents 
are rare [1].

Treatment options for mallet finger fracture are primary 
conservative such as splint or cast [2]. Splints or casts immobilize 
musculoskeletal injuries while alleviating pain and promoting 
healing. However, these interventions differ in their technique, 
indications, benefits, and risks. Operative treatment is indicated 
in case of fractures involving more than one third of the articular 
surface and/or volar subluxation of the inter phalangeal joint as 
well as open fractures and when conservative treatment is not 
successful [1,3].  Reposition and internal fixation is required in 
the case of instable phalanx fractures and fractures with extensive  

 
destruction. These methods include: wire, intraosseous wire 
sutures, extra-and intraosseous compression pin fixation, and 
mini screw fixation [4-6]. 

Patients and Methods

Figure 1: 16-year-old boy presenting with a type III mallet 
fracture in the right middle finger. (lateral view), Post operative 
control x-ray: An extension block pinning shows congruent 
reduction of the distal interphalangeal  joint.

Nov Tech Arthritis Bone Res 1(1): NTAB.MS.ID.555552 (2017) 001

Abstract

Introduction: Mallet finger fracture is a deformity produced by avulsion of the extensor tendon insertion at the base of the distal phalanx. 
In most of the cases, complete healing and functional restoration can be achieved by conservative treatment. However, when the disrupted 
part affects more than one third of the particular surface and the extent of the dislocation is more than 1.5mm, then surgical intervention is 
necessary.

Aim: To present our initial experience with the Ishiguro surgical technique for the treatment of avulsion of the extensor tendon injury 
in 11 children.

Subject and Methods: We applied the minimally invasive surgical technique for the treatment of mallet finger fracture in 11 adolescent 
male children between 2014-2016. The interventions were performed under regional and general anesthesia controlled by fluoroscopy. 
External fixations of the affected fingers were carried out for 3 weeks, followed by removal of the wires under local anesthesia at 6 weeks 
post-operative. After the removal of the wires, regular physical therapy was carried out. 

Result: At 8 weeks follow up investigation all of the 11 children had normal function with full extent of the affected articular motion and 
without any complaint. We did not observe any extension deficit, though in one of the cases there was infective complication at the pin site, 
which healed following antibiotic treatment.

Summary: Ishiguro technique is an effective, safe and easily learnable procedure for the treatment of mallet finger fracture in the 
adolescent age group too. In the cases of the 11 children we could achieve good functional results without open surgical exposure.
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We reviewed 11 patients who underwent operations for 
mallet fractures between February 2014 and January 2016. All 
patients were treated by Ishiguro minimally invasive surgical 
technique. Indications for surgery included a displaced large 
fragment involving more than one-third of the articular 
surface or fractures associated with palmar subluxation of the 
distal phalanx (Figure 1). Almost half of the procedures were 
performed under digital block anesthesia 6 pts underwent 
general anesthesia. Under C-arm image intensifier control, 
extension block pinning was attempted as described by Ishiguro 
et al. [3].

The first step of this method, maximal flexion of the distal 
interphalangeal joint and insertion of the 1 mm extension 
block K-wire. Second step: extension of the distal phalanx with 
reduction of the fragment and fixation with 1 mm K-wire (Figure 
2).

Figure 2: Primer and post operative x-ray: An extension block 
pinning shows congruent distal interphalangeal joint surface.

After surgery, an aluminum splint was applied to fix the DIP 
and the PIP joint while active motion of the metacarpophalangeal 
joint was encouraged. Pin desinfection was performed twice a 
week. Fracture union was defined as bridging trabeculae and 
a nontender DIP joint on plain radiographs. Six weeks after 
the surgery, the K-wires were removed and passive and active 
exercises of the DIP joint were encouraged.

Result
There were 10 male and 1 female with an average age of 

14, 9 years (ranged, 13-14 years). The right hand was involved 
in 8 cases and the left hand in 3 cases. Nine injuries occurred 
in the dominant hand. The fingers affected were 8 middle and 
2 ring fingers, and 1 pollex. The injury mechanisms included 
being struck by a ball in 10 cases, bumping up against a wall in 
1 case. There were no compound fractures or open fractures. 
The average articular surface involvement was 40% (ranged 
36-45%). Subluxation of the distalphalanx was observed in 2 
of the 11 fractures (18%). The fractures were classified by the 
Wehbe & Schneider [1] method. There were 10 type IB, 1 type 
IIB fractures. The mean time from injury to surgery was 2, 8 days 
(ranged, 0-10 days).

The average follow-up was 10, 9 months (ranged, 2-24 
months). The congruity of the articular surface and the degree of 

anatomic reduction were confirmed on plain radiographs taken 
postoperatively and at the last follow-up. There was no cortical 
breakage of the distal phalanx, we haven’t noticed displacement 
of the fracture fragment during follow-up. According to 
Crawford’s classification, nine patients had excellent results, two 
had good results, and none had fair or poor results. The DIP joint 
demonstrated a mean range of 780 (ranged, 70-850) flexion and 
180 (ranged, 0-50) of extension loss. Bone union was achieved in 
all cases by a mean post operative day of 41 (ranged, 36-46 days). 
In two cases, infection occurred at the pin site at post operative 
week four and five, which were resolved by pin removal and 
dressing. Other complications, such as dermalnecrosis, fractures 
of bone fragments, and nail-plate deformities, were not observed.

Discussion
There are various options to treat the mallet finger fracture. 

Brook splint keeps the finger in an extended position that 
promotes healing in the case of extensor tendon injuries [2]. 
Although the many variations of percutaneous pinning are 
simple and effective in mallet finger fracture, they have many 
potential complications and disadvantages as well. Kirschner-
wire related complications are well known: migration of the 
pins, superficial infections, damage of the physeal plates, skin 
irritation and insufficient biomechanical ability to maintain 
the reduction without casting or splinting. The advantages of 
this technique are: the application of wires is a simple, easy, 
fast, and minimally invasive surgical technique [4,5]. Because 
of its insufficient stability external fixation is needed as well. 
Analizing our cases of paediatric mallet finger fractures treated 
by percutaneous pinning between 2014 and 2016 (n=11) 
we found a total complication rate of 18,2% retrospectively. 
Superficial infection in 2 cases, we didn’t find skin irritation, and 
wire migration. We cut off the nails outside the skin to prevent 
skin irritation complication.

The intraosseous wire sutures and compression-hooks are 
dynamic, stabilizing fixation techniques. Their advantage is that 
they are minimally invasive, thus the perfusion of the bone and 
the surrounding tissues are spared. The mini screws enable 
internal fixation allowing stable movement, after which early 
active movement can be started [3].

Ishiguro’s method is easier than open surgery and the closed 
manipulation reduces the possibility of the fragment becoming 
comminuted [4,5]. We have found that the extension block 
technique is an effective and minimally invasive technique and 
it does not disrupt the remaining extensor mechanism. It is also 
relatively easy to achieve an adequate reduction and a good 
fixation with image intensification. It is also quicker than most 
of the open surgical procedures. It allows an earlier mobilization 
of the involved joint (as soon as the wires are removed), making 
it a more suitable procedure for patients who require early use 
of the hand.

The damage of the articular cartilage may lead to secondary 
osteoarthritis, as a result, infections and nail deformities may 
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adversely affect the outcome. After repeated insertion of the 
dorsal pin due to methodological issues dorsal scarring may 
occur.

Conclusion
Ishiguro technique is an effective, safe, and easily applicable 

procedure for the treatment of mallet finger fracture in the 
adolescent age group. In this study we could achieve good 
functional results without open surgery.

References
1. Wehbe MA, Schneider LH (1984) Mallet fractures. J Bone Joint Surg 

66(5): 658-669.

2. Crawford GP (1984) The molded polythene splint for mallet finger 
deformities. J Hand Surg Am 9(2): 231-237.

3. Ishiguro T, Itoh Y, Yabe Y, Hashizume N (1997) Extension block with 
Kirschner wire for fracture dislocation of the distal interphalangeal 
joint. Tech Hand Up Extrem Surg 1(2): 95-102.

4. Renner A (2011) Traumatológia. Budapest, Medicina, pp. 611-619.

5. Kumar K, Simon F (2013) The Ishiguro Technique for the Treatment of 
Mallet Finger Fractures. Indian Medical Gazette 147(7): 279-281.

6. Chung DW, Lee JH (2012) Anatomic Reduction of Mallet Fractures 
Using Extension Block and Additional Intrafocal Pinning Techniques. 
Clinics in Orthopedic Surgery 4(1): 72-76.

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                     Track the below URL for one-step submission 
               https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/NTAB.2017.01.555552

http://dx.doi.org/10.19080/NTAB.2017.01.555552
https://www.ncbi.nlm.nih.gov/pubmed/6725314
https://www.ncbi.nlm.nih.gov/pubmed/6725314
https://www.ncbi.nlm.nih.gov/pubmed/6715831
https://www.ncbi.nlm.nih.gov/pubmed/6715831
https://www.ncbi.nlm.nih.gov/pubmed/16609513
https://www.ncbi.nlm.nih.gov/pubmed/16609513
https://www.ncbi.nlm.nih.gov/pubmed/16609513
http://medind.nic.in/ice/t13/i7/icet13i7p279.pdf
http://medind.nic.in/ice/t13/i7/icet13i7p279.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22379558/
https://www.ncbi.nlm.nih.gov/pubmed/22379558/
https://www.ncbi.nlm.nih.gov/pubmed/22379558/
http://dx.doi.org/10.19080/NTAB.2017.01.555552

	Title
	Abstract
	Introduction
	Aim
	Result
	Summary

	Introduction
	Patients and Methods
	Result
	Discussion
	Conclusion
	References
	Figure 1
	Figure 2

