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ABSTRACT

Objective: This study evaluates the results of open reduction and 
hook-plate fixation in the treatment of osseous mallet finger and 
compares S- and Y-shaped incisions used for the approach. 
Methods: Twenty-eight patients treated for osseous mallet finger 
using open reduction and hook-plate fixation were divided into 
two groups according to their incisions types (group I: S-shaped, 
n=18; and group II: Y-shaped, n=10). Functional results at the 
first year of follow-up and complications were evaluated. 
Results: All fractures healed. In group I, all patients had excel-
lent results; in group II, nine patients had excellent results, and 
one patient had fair results. The numbers of complications were 
two in group I and six in group II. 
Conclusion: Hook-plate fixation is a successful treatment meth-
od for osseous mallet finger. The rate of complications can be de-
creased using an “S-shaped” incision with this technique. How-
ever, patients should be informed about possible skin problems 
and nail deformities.
Keywords: Mallet, hook-plate, S-incision, Y-incision 

ÖZ

Amaç: Bu çalışma, osseöz çekiç parmak tedavisinde açık redüksiyon ve 
kanca-plak ile tespit yönteminin sonuçlarını değerlendirmekte ve bu 
cerahide kullanılan S ve Y şeklindeki insizyonları karşılaştırmaktadır.
Yöntemler: Kemiksel çekiç parmak yaralanması nedeniyle açık 
redüksiyon ve kanca-plak tespiti yapılan 28 hasta uygulanan in-
sizyon şekillerin göre iki guruba ayrıldı (Grup I: S-şekilli insiz-
yon, n=18; grup II: Y-şekilli insizyon, n=10). Bir yıl sonundaki 
fonksiyonel sonuçlar ve komplikasyonlar değerlendirildi.
Bulgular: Tüm kırıklar kaynadı. Grup I'de tüm hastalarda iyi 
ve mükemmel sonuç elde edildi, grup II'de ise dokuz hastada iyi 
ve mükemmel sonuç ve bir hastada ise kötü sonuç elde edildi. 
Komplikasyon sayıları grup I'de iki ve grup II'de altı idi.
Sonuç: Kemiksel çekiç parmak tedavisinde kanca-plak tespiti başa-
rılı bir yöntemdir. Bu teknikte S-şekilli insizyon kullanılarak komp-
likasyon riski azaltılabilir. Bununla birlikte, hastalar muhtemel cilt 
problemleri ve tırnak deformiteleri nedeniyle bilgilendirilmelidir.
Anahtar Kelimeler: Çekiç parmak, kanca-plak, S-insizyon, 
Y-insizyon
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Introduction

Mallet finger is known as extension loss at the distal interphalangeal joint (DIP). It is called soft-tissue mallet finger if it is 
caused due to extensor tendon rupture at zone I and osseous mallet finger if it is caused by bony avulsion of the extensor 
tendon. Osseous mallet finger is usually seen in young and middle-aged male patients and in approximately 74% of cases, 
the dominant hand is affected (1, 2). 

The most frequent mechanism of the injury is sudden flexion at the DIP caused by force on the longitudinal axis of the 
finger (3). Splint usage is believed to be effective in the treatment of minimally displaced or soft-tissue mallet finger; how-
ever, if there is more than 3 mm excursion of the extensor tendon, extensor lag or bump formation at the dorsal part of the 
finger can be seen as complications (1, 4-7). Surgical treatment is recommended if there is volar subluxation, mostly due to 
the bony fragment including >50% of the joint surface, dorsal bony fragment which include >30% of the joint surface or 
>3 mm of displacement, failed previous treatment, and open injuries (2, 8-10). The most frequent sequels of the neglected 
mallet finger are extensor lag, a prominent bump on the dorsal surface of the finger, and swan neck deformity (2).

There are several surgical techniques in the treatment of mallet finger such as repair using micro-screws, Kirshner wire 
pinning, and hook-plate, external fixator or button application (11-17). Surgical treatment has advantages in terms of 
early postoperative mobilization of fingers and early return to work. However, it may have some disadvantages such as 



nail deformities, paronychia, osteomyelitis, skin necrosis, and 
joint contractures (18).

This retrospective study compared clinical and radiological 
results of S-shaped and Y-shaped incisions in the treatment 
of osseous mallet finger using open reduction and hook-plate 
fixation. 

Methods

This study was performed according to the declaration of Hel-
sinki and institutional review board approval was obtained. 
Between January 2012 and September 2014, 28 patients (20 
males and 8 females) who were admitted to our emergency 
department, diagnosed with osseous mallet finger, and sur-
gically treated using open reduction and hook-plate fixation 
were included in the study. Patient charts and hospital’s digi-
tal data were retrospectively reviewed. The patients were di-
vided into two groups according to their incision types. An 
S-shaped incision (group I) was used in 18 patients (12 males 
and 6 females) and a Y-shaped incision (group II) was used in 
10 (8 males and 2 females) patients (Table 1). The mean ages 
of the patients were 29 (range, 12–64) years in group I and 
28 (range, 15–36) years in group II. In group I, fractures were 
on the right hand in 12 patients and on the left hand in six 
patients, whereas in group II, fractures were on the right hand 
and left hand in five patients each. None of the fractures were 
open fractures. 

The fractures were classified according to Wehbe and Schnei-
der (1). All patients who had volar subluxation of the dis-
tal phalanx, dorsal fragment including >30% of the joint, 
or displacement of >3 mm were offered surgical treatment. 
Surgeries were performed under digital block anesthesia using 
custom-made finger tourniquet by two surgeons via S-shaped 
or Y-shaped incisions (Figure 1, 2). After open reduction of 
the fractures, fixations were achieved using hook-plates (Me-
dartis, Basel, Switzerland). 

All operated fingers were immobilized using single finger 
splints and passive range of motions (ROM) of the DIP joints 
were started on postoperative day 2. Passive ROM exercises 
were performed for 10 min each day for 2 weeks. Between 2 
and 6 weeks, active flexion and passive extension of the DIP 
joint was applied. The splint remained fixed except during 
sleep and physical therapy until the end of 6 weeks.

Antero-posterior and lateral radiographs were obtained at 3 
and 6 weeks and 3 months (Figure 3, 4). Functional evalu-
ations were performed after the first year of follow-up using 
Crawford’s criteria (19). Complications were also recorded. 

Statistical analysis
Flexion and extension ranges of the groups were compared 
using Mann–Whitney U test and the rate of complications 
were compared using chi-square test. P values of <0.05 was 
accepted as statistically significant. 

Results

All fractures healed within 2 months after the surgeries. Ac-
cording to Crawford’s criteria, in group I, seven patients had 
excellent results and 11 patients had good results; in group 
II, four patients had excellent results, five patients had good 
results, and one patient had fair results (Table 2). The mean 

Figure 1. S-shaped incision

Table 1. Patient demographics

		  Group I 	 Group II 
		  (n=18)	  (n=10)

Localization  
of the fracture	 Index	 2	 1

	 Middle	 5	 4

	 Ring	 4	 2

	 Little	 7	 3

Mechanism of trauma	 Sports injury	 7	 3

	 Direct trauma	 11	 4

	 Fall-down	 -	 3

Classification  
of the fractures  
(Wehbe–Schneider)	 Type 1B	 12	 6

	 Type 2B	 2	 2

	 Type 3B	 4	 2
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extension loss was 6.38°C (range; 0°C–10°C) in group I and 
6.5° (range; 0°C–30°C) in group II (p=0.727). The mean 
range of flexion was 61.1°C (range, 50°C–80°C) in group I 
and 60.5°C (range; 50°C–75°C) in group II (p=0.546). 

Total numbers of complications were eight in five patients. 
Osteomyelitis or DIP joint arthritis was not seen in any pa-
tient during the follow-up period. In group I, the only com-
plication was nail deformities in two patients (Figure 5). In 
group II, nail deformities (n=3), paronychia (n=1) that was 
treated using antibiotics, skin necrosis (n=1) requiring de-
bridement and implant removal (Figure 6), and implant 
exposition (n=1) after 8 weeks of follow-up (Figure 7) were 
recorded as complications. Due to these complications, plates 

Figure 2. Y-shaped incision

Figure 5. Nail deformity of a patient from the S-shaped 
incision group after 3 months of follow-up

Figure 3. Lateral X-ray show osseous mallet finger re-
quiring surgical treatment

Figure 4. Lateral X-ray taken after 6 months of follow-
up shows union

Table 2. Functional results and complications

	 Group I 	 Group II

Functional results 
(Crawford’s criteria)	 Excellent (n=7)	 Excellent (n=4)

	 Good (n=11)	 Good (n=5)

		  Poor (n=1)

Complications	 Nail deformity	 Nail deformity 
	 (n=2)	 (n=3)

		  Skin necrosis  
		  (n=1)

		  Implant exposition 
		  (n=1)

		  Paronychia (n=1)
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were removed in six patients for cosmetic reasons or nail de-
formity (n=4), implant exposition (n=1), and skin necrosis 
(n=1). The patient with skin necrosis was treated using an 
extension brace after implant removal, and the fracture was 
healed with malunion with approximately 30° of extension 
loss. During the follow-up, nail deformities had improved.

Discussion

Open or closed techniques in mallet finger surgeries aim to ob-
tain functional, pain-free DIP joints without extension lag. The 
most frequently used techniques of the closed reduction groups 
include K-wire fixation. In a study regarding K-wire fixation of 
the osseous mallet finger by Lubahn at al. (20) the mean range 
of DIP joint flexion was 55°C and up to 20°C of extension lag 
was reported. Pegoli et al. (21) found that 13 of their 65 patients 
(20%) resulted with fair results due to inappropriate reduction.

In a study on open reduction and K-wire fixation by Fritz et 
al. (22), 21 out of the 24 patients (87.5%) had <10°C exten-

sion lag; however, six patients (25%) had narrowing of DIP 
joint space. Zhang et al. (15) stated that although excellent re-
sults were obtained in 52 of 64 patients in whom K-wire sta-
bilization and pull out wire technique were performed, they 
observed dissatisfaction in many patients due to external wires 
during 6 weeks. In the current study, joint space narrowing 
or arthritis was not seen in any patient, and the mean flexion 
ranges were 61.1°C in group I and 60.5°C in group II. Full 
extension in 11 patients, up to 10°C of extension deficit in 
16 patients, and 30° extension deficit in one patient was seen.

In the treatment of the mallet finger using hook-plate, Teoh 
and Lee used their modified hook-plate and reported success-
ful results in all patients (13). Later, Szaly et al. (23) reported 
excellent results in 35 of 59 patients and good results in 16 
patients. In our series, excellent results with full extension 
were obtained in 11 of 28 patients and good results in 16 pa-
tients and fair results in one patient, according to Crawford’s 
criteria. In total, 27 of 28 patients had <10°C extension loss. 

Figure 6. Skin necrosis after the surgery with Y-shaped 
incision

Figure 7. Nail deformity and implant exposition in a pa-
tient with Y-shaped incision
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Complication rate of the surgical treatment varies in the litera-
ture (5%–63%) and osteomyelitis, extension lag, implant fail-
ure, nail deformities, skin necrosis, loss of reduction, pin tract 
infection, incongruent joint, and osteoarthritis are reported as 
complications (24, 25). Lange et al. recommends obtaining a 
congruent joint without subluxation (26). In some studies, an-
atomical reduction and internal fixation of the displaced frag-
ment is recommended to avoid joint stiffness and deformities 
(3, 9). Wehbe et al. (1) reveals that insufficient or inappropriate 
treatment of the mallet finger may result in early osteoarthritis, 
limitation in extension, and swan neck deformity. Stern et al. 
(27) reported that the highest complication rate was seen in K-
wire fixation between different surgical techniques.

After open reduction, nail deformities can develop due to 
close relation between nail germinal matrix and fracture line. 
In a study comparing extension block and open reduction 
and internal fixation using mini-screw, nail deformities were 
seen in two patients in extension block pinning group (28). 
Szaly et al. (23) reported nail deformities in 7 of 59 patients 
(11.9%). This rate was 17.8% (5 of 28 patients) in our study. 

Szalay et al. (23) used Y-shaped, S-shaped, and H-shaped in-
cisions and reported no inflammation or surgical site healing 
problem. In our study, although similar functional results and 
ROM of the DIP joints were found between the groups, the 
number of complications was three times higher in the Y-shaped 
incision group. In this group, infection, skin necrosis, and im-
plant exposition increased the complication rate. In our patient, 
skin necrosis was probably related to malposition of the plate.

Conclusion

According to the results of our study and the literature, we 
conclude that in the treatment of osseous mallet finger, open 
reduction and internal fixation using a hook-plate is a repro-
ducible, successful, and alternative method that allows rigid 
fixation and early mobilization. The rate of complications can 
be decreased using an “S-shaped” incision during the expo-
sure. However, patients should be informed about possible 
skin problems and nail deformities.
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