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Çocuklukta görülen ruhsal bozuklukların birçoğu ilk bulgularını okul yıllarında vermektedir. Ülkemizde okulda görülen sorun davranışlar genellikle okul içi 
disiplin yöntemleriyle halledilmeye çalışılmakta ve bu davranışa neden olabilecek faktörler gözardı edilebilmektedir. Bu yaklaşım disiplinler arası yardımlaşmayı 
da engellemekte kolaylıkla tedavi edilebilecek bozukluklara bağlı bulgular çözümlenemeyecek okul sorunları haline gelebilmektedir. Bu gözden geçirmede okul 
döneminde görülebilecek sorun davranışların nörobiyolojik ve psikososyal nedenlerinin irdelenmesi, davranışla ilişikili olabilecek ruhsal bozuklukların gözden 
geçirilmesi, sorun davranışlara yönelik ülkemizdeki mevcut uygulamalar ve dünyadaki yaklaşım modellerinin tartışılması amaçlanmıştır. 
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Objectives: We analyzed the clinical and radiological outcomes of percutaneos extension block technique for treatment of osseous mallet injury. 
Methods: We included 36 patients who had osseous mallet finger ≥ 20% articular surface involvement. We controlled 29 men, 7 women followed mean 18,5 
( Range 8 – 24) months.
Radiologic evaluation was made according to the Doyle classification and 25 injuries were classified type IVb, 11 injuries were classified type IVc. Final evaluation 
were made according to Crawford evaluation criteria and distal interphalangeal joint motion.
Results: The preoperative avarage articular surface involvement was 39,7% ( Range 20 – 60). The DIP joint subluxation was seen in 6 patients who had ≥50% 
articular surface involvement. Clinical results, according to the Crawford criteria, were excellent in 30 ( 83,3% ) patients, good in 4 patients ( 11,1% ), moderate 
in 2 patients ( 5,5% ). The average extension lag was 3,1° (0°to 17°), and the average final active flexion of DIP joint was 75,1° (50° to 80°). Bone union was 
showed in all cases radiographically at the final control. 
Conclusion: The extension block technique is a minimal invasive treatment technique. This technique has decreased the complications of the open surgical 
treatments. This technique when properly applied has been given functionally satisfactory results. The experience of the surgeon is very effective over the result 
of the patients.
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Introduction: 

Mallet injuries are detachment of the terminal extensor ten-

don, from the base of the distal phalanx either directly or in 

association with a fracture.1

Due to the difficulties in following up the closed reduction 

stably in the osseous mallet finger, surgical treatment is ge-

nerally recommended for fractures with bone fragments that 

occupy one third or more of the joint surface and fractures 

associated with subluxation toward the palmar side.2,3

During open reduction and fixation with pull-out wires or 

Kirschner wires has disadvantages. The bone fragments are 

often small, they break, the maintaince of the reduction is 

difficult. The reduction lost may be caused the non-union or 

mal-union and poor range of motion. Also open surgery may 

be caused extension lags, permanent nail deformities, skin 

necrosis, pin track infection and osteomyelitis.4 

Percutaneous procedures have advocated by some authors 

because of these complications. We evaluated long term out-

comes of the extension block fixation technique which was 

described by Ishiguro for the first time.5

Material and Method:

36 patients diagnosed with mallet fracture between January 

2006 and January 2012 were involved in the study. The pati-

ents with open fractures, comminuted fractures and less than 

20% articular surface fractures were not involved in the study.

The pre-operative ages, genders, Doyle classification of mallet 

finger injuries were evaluated. Pre-operative lateral radiog-

raphs of the finger were used to determine the presence of 

palmar subluxation of the distal phalanx, fragment displace-

ment and fragment size. Anterior-posterior radiographs were 

used to exclude comminution. The informed consent was ob-

tained from all patients.

Surgical Technique

After the digital block application, the DIP joint was maximally 

flexed. First a K wire was passed the extensor tendon at a 45 

degree angle into the middle phalanx, just dorsal and pro-

ximal to the fracture fragment. This first wire took role as a 

extension block during DIP joint extension. The second wire 

was placed longitudinally from distal phalanx to middle pha-

lanx across the DIP joint to maintain extension and reduction. 

The K-wires were cut and bent. Postoperative volar extension 

splint was applied for DIP joint immobilization. MP and PIP 

joint motion were allowed for the patients. The K wires were 

pulled at 4 week and pasive and active DIP joint motions were 

started .The volar extension splint’ usage was continued for 2 

weeks more. 

All of the surgical procedures were performed by the same 

hand surgeon.

The physical and radiographic controls of the patients were 

carried out as the 1st month, 6th month annual controls. Ra-

diographies were reviewed for displacement, fracture size, 

malunion and nonunion. Additionally, evaluation of the cli-

nical results was carried out using range of motion, extensor 

lag, tender dorsal prominences, and complications (nail de-

formity and skin necrosis) and Crawford evaluation criteria. 

Active and passive ranges of motion were measured by using 

a goniometer.

Results:

Mean age of the pre-operative patients were 29,8 (range 18 

to 42) and 29 of 36 patients (80,5 %) were male and 7 (19,5 

%) were female. The 4th and 5th fingers were the most fre-

quently involved finger12, followed by the 1st fingers5, the 2nd 

fingers4 and the 3th fingers3. 27 patients had mallet injury in 

dominant hand, 9 patients had in non-dominant hand. Based 

on the Doyle classification, 25 injuries were classified type IVb, 

11 injuries were classified type IVc (Figure 1). 

 

Figure 1-A: The avarage articular surface involvement was 30%.
Figure 1-B: The avarage articular surface involvement was 50% and DIP joint sub-
luxation was seen.
Figure 1-C: The avarage articular surface involvement was 60%.
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The avarage articular surface involvement was 39,7% ( Range 

20 – 60 ). The DIP joint subluxation was seen in 6 patients 

who had ≥50% articular surface involvement (Figure 1-B). 

First closed reduction was tried on all injuries than extension 

block treatments were applied.

 

At mean 18,5 ( Range 8 – 24) months controls of 36 patients 

involved in the study, according to the Crawford criteria, the 

results were excellent in 30 ( 83,3% ) patients, good in 4 pa-

tients ( 11,1% ), moderate in 2 patient ( 5,5% ). The average 

extension lag was 3,1° (0°to 17°), and the average final active 

flexion of DIP joint was 75,1° (50° to 80°) ( Figure 2 ).

 

Bone union was showed in all cases radiographically at the 

final control. An intra-articular step off of less than 1mm was 

present in 6 joints. Bone union was showed at these patients 

and dorsal prominance was showed at 2 of these patients. 

4 of these patients had full DIP joint motion but 2 of these 

patients had 14,5° extension lag ( Figure 3 ).

No case has wire bottom infection, skin necrosis, reflex 

sympathetic dystrophy, swan-neck deformity, fragmentation 

of the fracture, nail bed injury, pin migration. All of the pati-

ents were able to return to their previous task.

Discussion:

An untreated mallet injury is painful. The swan-neck defor-

mity develops due to compensatory hyperextension at the PIP 

joint of the finger (6, 7). The oseous mallet finger constitutes 

about 5 - 10 % of mallet finger injuries (8).

The management of acute mallet fingers with a small frac-

ture fragment involving less than one-third of the articular 

surface of the distal phalanx is usually done by continuous 

distal interphalangeal joint volar splinting in extension for 6 

to 8 weeks. Frequent follow-up evaluations are essential for 

conservative treatment1. The complications ( skin maceration, 

tender dorsal prominance, joint stiffness, swan neck defor-

mity, extansion deficience ) have been reported for conserva-

tive treatment9, 10. Approximately 10° extansion deficience has 

been reported after conservative treatment in 40% to 70% of 

patients 11, 12.

The treatment of mallet fractures involving more than one-

third of the articular surface is controversial. The incidance of 

complication ( permanent nail deformity, marginal skin necro-

sis, avscular necrosis of fragment, osteomyelitis ) was 33% to 

53% for open surgical treatment1,13.

The extension block technique is a minimal invasive treatment 

technique. This technique has decreased the complications 

of the open surgical treatments. Pin-tract infection is most 

potential complication of this technique. Regular follow-up 

Figure 2-A: Postoperative 20 mouth clinical control picture. It is seen that range 
of motion of 2nd finger was fine. 					   
Figure 2-B: Postoperative 16 mouth clinical control picture. It is seen that there 
was 10° extansion lag, no flexion limitation.

Figure 3: Postoperative 24 mouth clinical control picture, preoperative, early 
postoperative and postoperative 24 mounth radiographies. The avarage articu-
lar surface involvement was 60%. There was no limitation of DIP joint motion.
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is important to prevent this complication. In our study, we 

didn’t see pin-tract infection. 78% to 92% excellent and 

good functional results have been reported 9,14. We obtained 

34/36% excellent and good results in our study. A perceived 

disadvantage of extension block technique might be the need 

for fluoroscopy as the other closed surgical procedures. The 

other disadvantage is articular cartilage damage as a result 

of K wire insertion which might lead to osteoarthritis.  Repe-

tative attempt at pin insertion is increased articular cartilage 

damage. The experience of the hand surgery is very important 

for this reason. In our study we didn’t see osteoarthritis at the 

patients.

This technique when properly applied has been given functio-

nally satisfactory results. The experience of the surgeon is very 

effective over the result of the patients.
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