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Metacarpal fractures are among the most prevalent injuries evaluated in the emergency setting, 
comprising about 30% of all hand fractures and 18% of all below-elbow fractures. Unfortunately, these 
fractures are often neglected or regarded as trivial injuries. Incorrect diagnosis and management of 
metacarpal and phalangeal fractures can have catastrophic consequences for patients, as much 
morbidity and disability can be prevented by establishing proper management at initial evaluation.This 
study is aimed to evaluate the outcome of the surgical management of metacarpal shaft fractures as 
regarding functional, radiological outcomes and complications. A prospective study were operated on 18 
consecutive patients presented by metacarpal shaft fractures and associated 3 phalangeal fractures 
were managed by two methods of surgical fixation; percutaneous pinning (PCP) by different techniques 
and open reduction internal fixation (ORIF) using mini-plates and mini-screws. They were followed up for 
a mean period of 6.8±1.1 (SD) months; range (6-9) months. There is statistically insignificant difference 
between clinical and radiological outcome as regarding type of operation among studied patients. The 
percent  of  excellent  level  of  TAM  score  in  close  fracture  was 53.8%  while  none  of  open  fracture  
patients  had   excellent level  of TAM score, the difference  is  statistically significant  p<0.05. The mean 
of DASH score in closed fracture was 2.4, while in open fracture was 15.5, the difference is statistically 
significant p<0.05 i.e. DASH score was better in closed than open fractures. Open metacarpal fractures 
had an unsatisfactory functional outcome. This could be attributed to the severity of soft tissue injury and 
increased possibility of associated injuries as cut extensor tendons compromising both wound healing 
and tendon gliding mechanism, thus delaying finger movement and affecting the grip strength. 
Prolonged postoperative immobilization should be avoided and patients must start active movement as 
early as possible to avoid stiffness. 
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INTRODUCTION 

The metacarpals represent the most proximal 
long bones of the hand, and provide a stable 
platform for the phalanges and palmar 
neurovascular structures, forming a volar concave 
arc along their length, with flares at the bases and 
the necks (Chin et al. 2008).The metacarpal base 
articulates with the distal carpal row. The 
metacarpal head is cam-shaped, and articulates 

with the base of the proximal phalanx as a 
condylar joint that permits flexion, extension, and 
radial and ulnar motion.Metacarpal fractures are 
among the most prevalent injuries evaluated in 
the emergency setting, comprising about 30% of 
all hand fractures and 18% of all below-elbow 
fractures (Van Onselen et al. 2003 ; Aitken et al. 
2008).The majority (70%) occur within the second 
and third decades of life (Stanton et al. 
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2007).Most fractures are due to either accidental 
falls or direct blows to another object or individual, 
with small-finger neck fractures (Boxer’s fractures) 
and ring -finger shaft fractures among the most 
common metacarpal fractures (Soong et al.2010). 
Metacarpal shaft fractures can result from axial 
loading, torsion, or a direct blow, and typically 
present as transverse, oblique or comminuted 
fractures. The primary goals of treatment of 
metacarpal fractures are to achieve acceptable 
alignment, stable reduction, strong bony union, 
and unrestricted hand motion with avoidance of 
hand stiffness and early return of normal daily 
activities (Rafael et al.2013). 

Fractures that are displaced or minimally 
displaced, without significant angulation, rotational 
deformity, or shortening, can be managed 
conservatively with immobilization. Angulation is 
better tolerated among the ulnar digits than in the 
index or middle finger. However, the presence of 
pseudoclawing, rotational deformity, or significant 
metacarpal shortening or prominent dorsal 
deformity should prompt consideration of 
operative intervention. Although closed reduction 
may be attempted for displaced transverse 
metacarpal shaft fractures, many of these injuries 
will require operative fixation (Rafael et al.2013). 
A variety of techniques are available for fracture 
fixation, including pins, wiring techniques, 
intramedullary fixation, plate fixation, and 
interfragmentary compression screws. Although 
some fracture patterns are ideally suited to 
specific techniques, the choice for fixation is 
largely directed by fracture pattern and surgeon 
preference. Each surgical technique has its 
advantages as well as drawbacks (Blazar and 
Leven, 2010; Yaffe et al. 2011). However, 
complications may include pin-site infection, 
impaired healing of extensor tendon, and non-
union caused by over distraction (Dailianaet 
al.2009). Therefore, this study is aimed to 
evaluate the outcome of the surgical management 
of metacarpal shaft fractures as regarding 
functional, radiological outcomes and 
complications. 
 
Patients andMETHODS 

A prospective study were managed and 
followed up at Zagazig University Hospital(ZUH) 
in the period from January 2019 to January 2020. 
The patients were informed by the surgical 
intervention and written consents were obtained. 

A sum of 18 consecutive patients presented 
by a total of 29 metacarpal shaft fractures and 
associated 3 phalangeal fractures were managed 

by two methods of surgical fixation; percutaneous 
pinning (PCP) by different techniques and open 
reduction internal fixation (ORIF) using mini-plates 
and mini-screws. They were followed up for a 
mean period of 6.8±1.1(SD) months ;range (6-9) 
months.  

The inclusion criteria was unstable metacarpal 
shaft 4222 ractures (irreducible fractures ,unstable  
fractures after closed reduction, multiple 
metacarpal shaft fractures, shaft fractures with 
significant rotational deformity, Pseudoclawing 
and those with significant metacarpal shortening 
i.e.>5 mm) , Adult Patients any gender with ages 
between 18 and 60 years. Poly-traumatized 
patients with recent Metacarpal fractures less than 
10 days and both closed and open fractures with 
different shapes (transverse, spiral, oblique, or 
comminuted) either isolated or associated with 
other hand injuries.  

Exclusion criteria was stable metacarpal shaft 
fractures or Patients aged below 18 and more 
than 60 years old,  Pathological fractures(non-
traumatic), Fractures more than 10 days after 
injury. For Diagnosis, full personal history was 
taken and systematic examination for other 
injuries and local examination of the affected hand 
were done.  

Routine plain radiographic images include 
anteroposterior (AP) and oblique views of the 
hand and pronation oblique views and X ray 
images were obtained.   

All patients in this study were operated within 
seven days from their trauma. Mean time lag 
between the trauma and the surgical procedure 
was 1.56±1.85 (range 0-7) days. This surgical 
operation was carried out under general 
anesthesia for 14 patients (77.8%) and regional 
anesthesia for 4 patients (22.2%) by 
suprascapular nerve block. Intraoperative 
fluoroscopy was used to confirm reduction and 
fixation of the fractures during surgery. 
Percutaneous pinning by Kirschnerwire(k-wire) by 
different techniques and Open reduction internal 
fixation (ORIF) by mini-plates and mini-screws 
were used to fixation of these fractures. 

Statistical analysis: 
Data analysis was performed using the 

software SPS version 20. Quantitative variables 
were described using their means and standard 
deviations. Categorical variables were described 
using their absolute frequencies and percentages. 
To compare means of two groups, Independent 
sample t test (for normally distributed data) was 
used.  Pearson and Spearman correlation efficient 



Hefny et al.                             Surgical Outcomes after Metacarpal Shaft Fractures Management  

 

Bioscience Research, 2020 volume 17(4): 4221-4227                                                             4223 

 

were used to assess correlation between two 
continuous or categoral variables respectively. 
The level statistical significance was set at 5% (P 
< 0.05). Highly significant difference was present if 
p ≤ 0.001. 
 
RESULTSAND DISCUSSION 

The attainable results showed that, there is 
statistically insignificant difference between 
clinical and radiological outcome regard type of 
operation among studied patients (Table 1). There 
is statistically insignificant difference between 
clinical wound pin tract” healing and socio-
demographic characteristics of studied patients 
(Table 2).  The defined  percent  of  wound”  pin  
tract”  healing  in  close  fracture  was  76.9% , 
while  none  of  open  fracture  well  healed  
difference  is  statistically  significant  p<0.05. One 
other  hand  percent of wound  “pin  tract” healing 
among patients without Ipsilateral  lesion  was  
75%  while  16.7%  among  patients  with  
Ipsilateral  lesion  with  difference  is statistically 
significant  p<0.05 (Table 3). The percent  of  
excellent  level  of  TAM  score  in  closed  
fracture  was 53.8%  while  none  of  open  
fracture  patients  had   excellent level  of TAM 
score, the difference  is  statistically significant  
p<0.05 (Table 4).  The mean of DASH score in 
closed fracture was 2.4, while in open fracture  
was 15.5, the difference is statistically significant 
p<0.05 i.e. DASH score was better in closed  than 
open fractures (Table 5).  

Fractures of metacarpals and phalanges are 
the most common among upper limb bony injuries 
and contribute to about 10% of total fractures 
among them. It is well recognized that both soft 
tissue healing with fracture healing must be kept 
in mind during treatment of hand and metacarpal 
fractures because successful outcomes require 
the return of functional integrity to both the tissues 
(Kamath et al. 2011). 

In the current study, a total number of 18 
patients were included. These patients presented 
by a sum of 29 unstable fractured metacarpals 
and associated 3 phalangeal fractures in 3 
patients. Comparing outcomes in this study with 
the other literature, it was detected that hand grip 
of fracture side ranged from 22-30 with mean±SD 
of 27±2.3, wound ‘pin tract “healing was good 
among 55.6% of studied patients. DASH score 
ranged between 0 to 24 with mean ±SD 
6.02±7.97, in addition,38.9% of studied patients 
had excellent TAM score and same percent of 
them (38.9%) had good TAM score i.e.77.8% of 
all the series had satisfactory results. Only 22.2 of 
the patients had fair results without any of them 
having bad results. It was obvious that 11 
patients;78.6%( of the total 14 patients operated 
by K-wire technique) had excellent results, while 3 
patients;75%(of the total 4 patients operated by 
open reduction internal fixation technique) had 
excellent results, but these results were not 
statistically significant (p value>0.15). 

 
Table 1: Comparison between clinical and radiological outcome regarding type of operation. 

 
MW =Mann whitnney  test of  significant  t=  student   t  test   f=Fisher exact   test   p≥0.05 non-significant. 
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Table (2): Association between clinical wound pin tract healing and socio demographic 
characteristics of studied patients. 

 
MW =Mann whitnney  test   of  significant  t=  student   t  test   f=Fisher exact   test   p≥0.05 non-

significant. 
  

 
Table(3):Association between wound “pin-tract” healing of metacarpal fractured patients and 

fracture characteristic: 
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Table (4): Association between TAM score of studied patients and fracture characteristics: 

 
 

Table (5): Comparison between DASH score as regarding fracture characteristics of studied 
patients: 

 
 

These findings were similar to other authors’ 
opinion satisfactory results  were  reported  by  
Elmaraghy et al. (1998) in  76%   of   cases, while 
Eaton et al. (1984) who reported satisfactory  
results  in  90%  of   cases. As well, Gingrass et 

al.,(1980) who stated that, 70% satisfactory 
results after intraosseous wire fixation. 

In treatment of hand fractures with plate  and  
screws, Kilbourne and  Paul (1985) who revealed 
53.3% satisfactory results. According to Rios Luna 
et al. (2006) who concluded that, the results were 
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excellent for 12 out of the 20 patients (60%). Four 
of them (20%) had good results, one patient (5%) 
had a fair result and for three (15%) the result was 
poor, after internal fixation with mini-set plate and 
screws. While Mumtaz et al.(2010) who reported 
that good results in 78.5% of cases, fair in 19% of 
cases and poor in 2.5% of cases. 

As regard intramedullary nailing versus plate-
screw fixation of extra-articular metacarpal 
fractures, KaganOzer et al. (2008) who suggested 
that, no significant differences in the clinical 
outcomes using either technique. Although 
operative time was shorter in the intramedullary 
nailing group than in the plate-screw group. 
Similar results were found in our study.Time of 
operation is an important factor in the reduction of 
the hand fractures, the sooner it is done after 
injury, the easier it will be. Beyond the first week 
the task becomes increasingly difficult and after 
the second week it may be even impossible to 
accurately reduce some hand fractures without 
doing damage to the hand (Brown,2009). 

Post injury rehabilitation after metacarpal 
fracture is based on multiple variables including, 
but not limited to, the reliability of the patient, the 
location of the fracture, the stability of the fracture 
pattern, and the stability of fixation. Early motion is 
generally considered appropriate when there are 
inherently stable fracture patterns or rigid fixation, 
the assumption being that early motion has 
potential for improved outcomes (Feehan,2003 ; 
Praveen et al. 2017). 

CONCLUSION 
Open metacarpal fractures had an 

unsatisfactory functional outcome (none of them 
had excellent TAM score) unlike closed fractures, 
53.8% of them had excellent TAM score and this 
was a statistically significant difference. This could 
be attributed to the severity of soft tissue injury 
and increased possibility of associated injuries as 
cut extensor tendons compromising both wound 
healing and tendon gliding mechanism, thus 
delaying finger movement and affecting the grip 
strength. 
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