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1. Introduction

   Metacarpal fractures are a common presenting problem 
to the hand surgeon. During surgical treatment, anatomic 

reduction is very important. A biomechanical cadaveric 
study shows that as much as 8% loss of grip power may 
result from every 2 mm of metacarpal shortening[1]. A few 
degrees of malrotation may lead to digital overlap when a 
fist is made[2].
   Metacarpal fractures of hand are generally treated 
conservatively. Outcome of conservative treatment in 
displaced, irreducible, unstable and rotational fractures 
is poor. Surgical treatment is preferred in this type of 
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fractures[3].
   There are various surgical treatment techniques; 
however mini-plate and screws provide a rigid fixation. 
These implants neutralize rotational, torsion and shearing 
forces at the fracture area, thus enabling earlier, and 
stronger rehabilitation[4-6]. A rigid fixation enabling bone 
healing and early active finger motions is important in 
surgical treatment[7-9]. 
   In the present study, we evaluated the outcomes of early 
mobilization of mini-plate and screws osteosynthesis of 
unstable extra-articular metacarpal fractures.

2. Materials and methods

   A total of 43 patients who were operated with a 
diagnosis of displaced, irreducible, unstable metacarpal 
fractures between 2009 and 2012 were included in this 
study. Mini-plate and screws were used for internal 
fixation of these fractures. The patients were followed-
up for (19.76依5.61) months. The mean age of patients was 
(31.11依7.81) years (7 females, 36 males). All fractures 
were closed extra-articular fractures, and intra-articular 
fractures and multiple metacarpal fractures were 
excluded from the study.
   Thirty-one of the patients had a fracture in their 
dominant hands, while 12 had fractures in the non-
dominant hands. The fracture types were oblique for 
19 patients, spiral for 15 patients and transverse for 9 
patients.
   The patients were operated after a mean of 3.4 d (range 
3 h-6 d) after the fracture had occurred. The surgical 
intervention in all patients was done with tourniquet 
homeostasis, with dorsal surgical approach. The fracture 
line was reached by displacing the extensor tendons 
to the radial and ulnar sides. The fracture ends were 
exposed by periosteal elevator, and then internal fixation 
was done with standard AO foundation techniques 
with mini-plate following surgical reduction (Figure 
1). Patients treated with mini-plate were immobilized 
for 2 weeks with a splint after surgery. Passive joint 
movements were started on the third days, and active 
joint movements were started in the second week. 
Rehabilitation of all patients was done in the same center 
with supervision of the same physiotherapist.

Figure 1. A: Preoperative radiographies; B: Postoperative 
radiographies of 5th metacarpal fracture at 33 years old patient.
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   The patients were assessed by total joint range of 
movement of the finger, grasping strength and Quick-DASH 
(disabilities of arm, shoulder and hand) scores. The total 
of range of movement of the metacarpophalangeal joint 
(normal: 0°-85°), proximal interphalangeal joint (0°-110°), 
and distal interphalangeal joint (0°-65°) were added, in 
order to calculate total joint range of movement. 260°-220° 
was considered perfect, 219°-180° good, 179°-130° medium, 
<130° was considered as a poor result[9]. The grasping 
strength of the finger was measured by a hand dynamometer 
(Jamari Preston, USA). The measurement was done 3 times 
for each finger, and the average of the measurements was 
used and this was compared with the corresponding finger 
on the opposite side for assessment of loss of strength.
   In the statistical assessment, student’s t-test was used 
in comparison of total joint range of motion and grasping 
strength.

3. Results

   No complications of displacement in the fracture 
line, implant failure, distal loss of sense due to nerve 
damage, malunion and rupture of the extensor tendon, 
osteonecrosis and sudeck atrophies were observed in 
the postoperative follow-up of the patients. Soiling in 
the wound dressing was observed in only one patient 
but there was no active drainage. Soiling of the wound 
dressing disappeared after 3-5 d of treatment with 
antimicrobial agent. Bone union was observed in all 
patients in a mean of 6 weeks (range 5-7 weeks). The 
time to return to work was (31.6依8.9) d after the surgical 
treatment of the fracture.
   In the assessment of total joint range of movement 
values of patients at the last control examination, no 
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significant differences were detected between finger of 
the operated hand with same finger of the healthy hand 
(P>0.05). Total joint range of movement values were 
measured perfect for 38 patients, good for 4 patients and 
medium for 1 patient.
   In the comparison of these two treatments in terms of 
grasping strength, there were no significant differences 
with the corresponding finger on the opposite healthy 
side (P>0.05).

4. Discussion

   Most of metacarpal fractures are stable either before or 
after closed reduction and can be successfully treated by 
protective splintage and mobilization[3]. On the other hand, 
results of protective splintage and mobilization of unstable 
metacarpal fractures are usually unsatisfactory.
   Inappropriate treatment of metacarpal fractures may 
cause important problems in terms of patient satisfaction 
and functioning. Quality of life is negatively affected as a 
consequence of unsuccessful treatment[9,10].  
   Internal fixation with Kirschner wire, tension band 
technique and isolated screws produces weaker fixation 
than mini-plate and screws. Mini-plate and screws fixation 
of unstable metacarpal fractures produces anatomical 
reduction of fractures with stabilization that is rigid 
enough to allow early mobilization, thereby preventing 
stiffness[11,12].
   During surgical dissection we should avoid soft tissue 
trauma and excessive periosteal stripping. Further, drilling 
and tapping should be carefully to avoid loosening of screw 
holes. Because repositioning of the plate or replacement 
with a longer plate may not be possible because of the 
limited bone length.
   In the literature, several studies have reported satisfactory 
results with internal fixation of unstable metacarpal and 
phalangeal fractures using mini-plate and screws[11]. The 
overall results in our study were similar to those above with 
good results achieved.
   The stable fixation with mini-plate and screws provides 
good functional results. Active mobilization can be 
started immediately after surgery; edema, fibrosis and 
scar formation can be reduced; and tendon gliding can be 
preserved.
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