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ABSTRACT 

Background: Fifth metacarpals and phalangeal fractures are common, and neck fractures of the fifth metacarpal is the 
commonest. Improper treatment is associated with negative economic impact due to its associated disabilities.   

Aim of the work: To compare between intra-medullary and transvers K-wires for fifth metacarpal neck fractures. 

Patients and Methods: Thirty patients with 5th metacarpal neck fracture were included. Fifteen treated by intramedullary k-wire 
fixation, and fifteen treated by transverse k-wire pinning. Preoperatively, patients were evaluated by clinical, 
radiological and laboratory studies. Postoperatively, they were assessed clinically and by imaging studies. Objective 
assessment had been achieved by the total active range of motion [TAM] and hand-grip strength. 

Results: Both groups were comparable as regard to patient and injury characteristics. Punch was the most common mechanism 
of injury. The right side was affected in 80%, and the transverse fracture was the most common [reported in 53.3%].  
Finally, outcome was slightly better in group 1, except for one patient of non-union. The results based on TAM% 
were excellent, good, fair and poor among 60.0%, 26.7%, 6.7% and 6.7% in group 1, compared to 83.3%, 40.0%, 
0.0% and 6.7% in group 2 with the same order. The time to union ranged between 6 and 14 weeks. Finally, 
complications were reported in 20% of group 1 and 33.3% of group 2. 

Conclusion: Intramedullary K-wire Fixation and Transverse Pinning provide an optimal treatment options for Fifth Metacarpal 
Neck Fracture. Intramedullary K-wire Fixation provide slightly better outcome. However, the superiority is not 
statistically significant.  
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INTRODUCTION 

The hand is precious to everybody as the human 
hand performs countless acts from simple grasp to 
complex skills[1]. Fractures of the metacarpals and 
phalanges are the most common fractures in the 
upper extremity; it is commonest in young active 
males and peaks between ages 10 and 40 years[2]. 

The 5th metacarpal fractures accounts for 40% of 
all hand fractures. Neck fracture are the commonest, 
as it is the weakest point in metacarpals, and 
accounts for about 10% of all hand fractures. 
Improper management of hand fractures has 
negative economic effect due to disabilities that 
occur to hands of workers, athletes and 
housewives[3]. 

Fractures of the fifth metacarpal bone neck 
usually occur as a result of punching or in a fall, 
hence the name “boxer’s fracture”. This injury has 
been described as a tolerable fracture in an 
intolerable patient[4]. 

Various techniques have been applied for the 
operative treatment of metacarpal fractures as 
interfragmentary screws, plate and screws, external 
fixator, intramedullary or transverse Kirschner wires 
[K-wires], cerclage, intra-osseous wiring and tension 
band wiring. Regardless of the method of treatment, 
the goal is full and rapid restoration of hand 
function[5]. 

Kirschner wires have been used for fixation of 
metacarpal fractures many years ago and still 
considered one of the best methods for fixation of 
metacarpal fractures [6]. 

Foucher[7] advocated the use of intramedullary 
wires while Berkman and Miles [8] described the use 
of transverse pinning method where wires are 
passed transversely between the 5th and the 4th 
metacarpal bones. Both methods were discussed in 
literature with minimal disadvantages.   

It is important to ensure early and near immediate 
postoperative hand movement to improve the 
functional outcome and avoid joint stiffness which 
may occur even if there are no intra-articular 
fractures due to delay in starting active motion [9]. As 
different techniques were described, the need to 
decide the ideal treatment method is crucial. Here, 
we try to explore which K-wire is better, intra-
medullary or transverse type.   

AIM OF THE WORK 

This study was planned to compare between two 
common methods for fixation of 5th metacarpal neck 
fractures: intra-medullary K-wires vs transvers K-
wires to evaluate the advantage and disadvantage of 
each technique and to assess the results. 

PATIENTS AND METHODS 

Between October 2018 and August 2019, thirty 
patients [a convenient sample] with 5th metacarpal 
neck fracture underwent closed reduction internal 
fixation. Fifteen of them were treated by 
intramedullary k-wire fixation method [Group 1], 
while the other fifteen were treated by transverse k-
wire pinning method [Group 2]. The classification of 
patients had been carried out randomly [closed 
envelop technique]. The postoperative follow-up 
ranged between 3 and 4 months.   

The inclusion criteria were: closed fracture, 
minimal soft tissue injury, moderate to severe 
angulation [>30o], and failed non-operative 
treatment. On the other side, exclusion criteria 
were: extremes of age [> 65 or < 15 years old], open 
fractures, comminuted fractures, intra-articular 
fractures, and patients with bad general conditions. 

Preoperative evaluation consisted of full history 
interrogation, time passed since injury to surgical 
intervention, injury characteristics, clinical 
examination [swelling and/or deformity, skin and soft 
tissues and neurovascular assessment]. Further-
more, all patients were assessed by required Lab 
and radiological investigations. Preoperative 
investigations included complete blood count [CBC], 
coagulation profile, liver & kidney function tests, 
blood glucose, hepatitis markers and human 
immunodeficiency virus [HIV] test]. Radiological 
evaluation consisted of X-ray of the affected hand 
anterior-posterior [AP] and oblique views to assess 
type of fracture. 

Ethical considerations: The study protocol was 
approved by the local institutional research and 
ethics committee [IRP-number; IRB00012367 [18-
10-001], and an informed consent was obtained from 
each patient before participation in the study. All 
were assured about their confidentiality and their 
rights to withdraw at any time was guaranteed 
[fortunately, none of them asked to withdraw].  Other 
ethical codes were applied according to declaration 
of Helsinki.     
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Surgical procedures: 

The patients had been placed in supine position 
with hand on a side hand table or directly on 
fluoroscopic device [C-arm]. The majority of patients 
had been operated under general anesthesia [14 
patients in each group, and one patient in each group 
underwent regional anesthesia [axillary brachial 
plexus block]].   

Preparation and draping: Both ventral and 
dorsal sides of the hand and forearm had been 
scrubbed by antiseptic solutions, a sterile drape 
sheet had been placed on the side table or the 
fluoroscopic device and a combination of sterile 
towels and sheets had been applied leaving exposed 
only the hand and distal forearm. 

Percutaneous intramedullary pinning 
technique[10]: The metacarpophalangeal joint had 
been flexed to obtain control of the distal fragment. 
Under fluoroscopic control, a smooth K wire of 1mm 
or 1.25mm had been inserted by hand on the radial 
or ulnar collateral recess, proximal to the fracture site 
in antegrade manner and distal to the fracture site in 
retrograde technique. Antegrade technique had 
been completed for 10 patients, while retrograde 
technique had been completed for 5 patients. An 
oblique or near true lateral x-ray view had been done 
to confirm placement of the pin in the sagittal plane. 
The wire had been then advanced using power drill 
into the intramedullary canal of the metacarpal bone 

passing the fracture site to be seated in the other end 
of the bone. A second wire had been passed through 
the other collateral recess, this had been used to 
complete the fracture stabilization and to prevent 
rotation of the fracture.  The wires and reduction had 
been checked by fluoroscope in both AP and oblique 
views [Figure 1] After that, the K-wires had been bent 
and kept out to be removed later. The patients’ 
hands had been kept in an extended below-elbow 
dorsal splint in functional position. 

Percutaneous transverse pinning technique[11]: 
The displaced fifth metacarpal neck fracture had 
been reduced by traction and reduction. Under 
fluoroscopic control, smooth K-wire had been 
inserted on the medial cortex of the metacarpal bone 
proximal to fracture after pushing abductor digiti 
minimi muscle palmar-ward to prevent impaction of 
the muscle. K-wire fixed the fifth metacarpal to the 
fourth metacarpal by transverse K-wire crossing four 
cortices [two cortices of 5th metacarpal and two 
cortices of 4th metacarpal]. A second transverse K-
wire had been passed distal to fracture site and may 
be more than two K-wires according to stabilization 
of the reduction. The wires and reduction had been 
checked by fluoroscope in both positions AP and 
oblique [Figure 2]. After that, the K-wires had been 
bent and kept out to be removed later. The patients’ 
hands had been kept in an extended below-elbow 
dorsal splint in functional position. 

 

 

Figure [1]: Steps of intramedullary k-wire technique 
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Figure [2]: Steps of transverse k-wire technique 

Follow up: After either of the two techniques, 
a plaster splint had been applied postoperatively 
with the wrist in functional position including the 
wrist and fingers. It consisted of dorsiflexion of the 
wrist between 20 and 35 degree and flexion of the 
metacarpophalangeal [MCP] and proximal 
interphalangeal [PIP] joints between 45 and 60 
degrees for 3 or 4 weeks. The hand had been kept 
elevated until edema resolved. An x ray had been 
carried out immediately postoperative, and serial x 
rays had been done every 3 weeks to assess 
degree of union. Active motion of the entire hand 
had been encouraged as soon as the postoperative 
splint had been removed after 3 to 4 weeks. After 
that, the use of the injured hand in activities of daily 
living had been encouraged within the limits of pain. 
Heavy work had been avoided until progress 
towards union became sufficient by radiological 
evaluation.  

Objective assessment included assessed of 
active range of motion and hand-grip strength. 
Range of active motion in each joint of the affected 
finger had been evaluated according to total active 
motion [TAM] score. TAM had been calculated 12 
weeks after the surgical intervention. TAM had been 
described as the sum of active motion of MPJ, PIPJ 

and DIPJ of an individual digit and this calculation 
had been compared with the same digit in the 
contralateral hand. 

How TAM score had been calculated?[12] 
Patient’s flexion and extension of the MPJ, PIPJ and 
DIPJ of a finger had been evaluated. The values 
had been measured by a goniometer. TAM score 
had been calculated by subtracting the total active 
flexion of the MPJ, PIPJ and DIPJ from the total 
extension deficit of the same joints. The same steps 
had been repeated for the corresponding joints of 
the contralateral hand. TAM % had been calculated 
by dividing TAM of the affected finger by the TAM of 
the contralateral one. The results were 
considered excelled if TAM score [250°-260°], 
good if TAM score [210°-249°], fair if TAM score 
[180°-209°], poor if TAM score [<180°] 

Hand grip strength[13]: It had been measured 
by sphygmomanometer. First, the 
sphygmomanometer had been rolled into cylinder 
comfortable for the patient to grip at rest. The cuff 
had been inflated to 20 mmHg. The patient had 
been asked to apply maximal grip force to the cuff. 
The gauge needle indicates the patient’s applied 
pressure [figure 3].  
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Figure [3]: Hand grip strength measuring 

Data analysis: The collected data were fed to 
an excel sheet, coded and analyzed by statistical 
package for social science [SPSS], version 20 [IBM 
corporation, USA, Chicago]. Data were presented 
as mean±SD if they were numerical and as number 
[frequency] and percentage if they were categorical. 
Groups were compared by appropriate statistical 
tests [Independent samples student [t] test, Chi 
square, and Mann-Whitney [U] tests according to 
type of data]. The accepted error was set at 0.05, 
and considered as the cutoff for significance.    

RESULTS 

All of the 30 patients included in this study had 
a follow up ranging from 3 to 6 months. Objective 
assessment of the final postoperative condition was 
done for all the patients. Group 1 included those 
treatment by intramedullary k-wire fixation method 
[15 subject], while group 2 included those treated by 
transverse k-wire pinning method [15 subjects]. 

Patient characteristics were presented in table 
[1], and both groups were comparable as regard to 
patient age, gender and occupation, with males and 
manual workers represents the majority in both 
groups [males represented 86.7% of group 1 and 
80.0% of group 2, while manual workers 
represented 66.7% and 46.7% of groups 1 and 2 
respectively].   

Regarding injury characteristics, both groups 
were comparable as regard to mechanism of injury, 
time from injury to intervention, association injuries, 

the affected side and type of fracture. Punch was 
the most common mechanism of injury [reported in 
73.3% and 53.3% of groups 1 and 2 respectively]. 
The time from injury to intervention ranged between 
1 to 21 days. Associated injury reported in 2 patients 
in each group. The right side was affected in 80% of 
each group, and the transverse fracture was the 
most common [reported in 53.3% of each group], 
and intra-articular fracture was reported in only one 
patient in the second group [Detailed results are 
depicted in table 2].   

Postoperative assessment revealed non-
significant difference between both groups. TAM 
score ranged between 170 and 260, with slight 
increase in group 1. The results based on TAM% 
was excellent, good, fair and poor among 60.0%, 
26.7%, 6.7% and 6.7% in group 1 respectively, 
compared to 83.3%, 40.0%, 0.0% and 6.7% in 
group 2 with the same order. Hand grip strength 
ranged between 70 and 100 mmHg with slight 
increase in group 1 when compared to group 2 
[92.00±8.61 vs 88.67±8.33 respectively]. The time 
to union ranged between 6 and 14 weeks with 
minimal decrease in group 1. Finally, complications 
were reported in 20% of group 1 and 33.3% of group 
2. All were mild and treated conservatively except 
one patient of non-union in group 1. The majority of 
complications were in the form of pin site infection 
[13.3% of group 1 and 26.7% of group 2] [Table 3]. 
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Table [1]: Patient characteristics 
Variables  Group 1 Group 2 Test  P value  

Age  32.73±13.80;  
19-60 

32.66±13.33; 
17-61 

0.013 0.98 

Gender  Male  13[86.7%] 12[80.0%] 0.24 0.62 

Female  2[13.3%] 3[20.0%] 

Occupation  Manual  10[66.7%] 7[46.7%] 2.31 0.51 

Office  1[6.7%] 4[26.7%] 

Student  1[6.7%] 1[6.7%] 

No  3[20.0%] 3[20.0%] 

 

Table [2]: Injury characteristics among studied populations  
Variables  Group 1 Group 2 Test  P value  

Mechanism of injury   Punch  11[73.3%] 8[53.3%] 1.95 0.58 

Fall  3[20.0%] 4[26.7%] 

RTA 1[6.7%] 2[13.3%] 

Direct  0[0.0%] 1[6.7%] 

Time from injury to intervention [days] 9.93±3.61; 
2-15 

9.0±5.74; 
1-21 

0.53 0.60 

Associated injury  2[13.3%] 2[13.3%] 0.001 1.0 

Affected side  Right  12[80.0%] 12[80.0%] 0.001 1.0 

Left  3[20.0%] 3[20.0%] 

Type of  
fracture  

Transverse  8[53.3%] 8[53.3%] 1.07 0.58 

Oblique  7[46.7%] 6[40.0%] 

Intra-articular  0[0.0%] 1[6.7%] 

 
Table [3]: Postoperative assessment among studied populations  

Variables  Group 1 Group 2 Test  P value  

TAM score   241.67±24.54; 
170-260 

237.67±22.42; 
170-260 

0.46 0.64 

TAM% Excellent  9[60.0%] 8[53.3%] 1.45 0.69 

Good  4[26.7%] 6[40.0%] 

Fair  1[6.7%] 0[0.0%] 

Poor  1[6.7%] 1[6.7%] 

Hand grip strength  92.00±8.61; 
70-100 

88.67±8.33; 
70-100 

1.07 0.29 

Time to union [weeks] 9.50±2.62; 
6-14 

9.53±1.95; 
6-14 

0.039 0.96 

Complications  No  12[80.0%] 10[66.7%] 2.84 0.41 

Non-union  1[6.7%] 0[0.0%] 

Pin site infection  2[13.3%] 4[26.7%] 

Stiffness  0[0.0%] 1[6.7%] 
 

Cases presentation 

The first presented patient was a male patient, 26 
years old, and he is a manual worker.  He had a 
closed transverse fracture of 5th metacarpal bone 
neck. Surgical intervention was done after 3 days of 
fracture, using intramedullary K-wires retrograde 
technique. No post-operative complications were 
noted. TAM score after 12 weeks was excellent [255] 
and hand grip strength was 90 mm Hg [Figures 4-7]. 

The second presented patient is a male patient, 
31 years and office worker. He had closed 
transverse fracture of 5th metacarpal bone neck. 
Surgical intervention had been completed after 2 
days of fracture, using transverse K-wires pinning 
technique. No post-operative complications were 
noted. TAM score after 12 weeks was good [240] 
and hand grip strength was 90 mm Hg [Figures 8-
11]. 
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Figure [4]: Preoperative x-ray AP view [left] and oblique 
view [right] 

Figure [5]: Postoperative x-ray AP view [left] and oblique view 
[right] 

    

Figure [6]: Follow-up x-ray after 3 months AP view [left] and 
oblique view [right] 

Figure [7]: Clinical follow-up after 3 months 

DISUCSSION 

This study confirms that the functional and 
radiological results using both methods were 
excellent and they were statistically comparable. 
We believe that these results are attribute to relative 
simplicity of both techniques and its rapid 
performance without soft tissue dissection with no 
damage to the periosteal blood supply. This permits 
a predictable bony union. Previous studies reported 
comparable results. For example, Galanakis et 
al.[14] reported excellent functional and radiographic 
outcomes in a series of patients affected by 
unstable metacarpal fractures treated with 
percutaneous transverse fixation with K-wires.   

Winter et al.[15] in  their  short-term   
retrospective   study,  with a mean follow-up of 2.7 

months, reported that in the boxer’s  fracture,  
intramedullary  pinning  gave  better   functional   
outcomes  than  transverse  pinning,  although  they  
concluded   that   intramedullary  pinning  is  
technically  more  demanding  than  transverse 
pinning and the  surgeon  has  a  more  definite  
learning  curve.  

Fusetti et al.[16] reported that the main 
advantage  of  percutaneous  transverse  K-wire  
fixation   or   intramedullary K-wires in treating the 
Boxer’s fracture is the avoidance of the 
complications occurring after open reduction and 
internal fixation, including  infection,  difficulties  with  
fracture  healing,  stiffness  due   to extensive soft 
tissue dissection and later,  fibrosis  and  extensor  
tendon  adhesion,  plate  loosening  or  breakage   
and   complex   regional pain syndrome.  
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Figure [8]: Preoperative x-ray AP view [right] 

and oblique view [left] 
Figure [9]: Postoperative x-ray AP view [left] and oblique view [right] 

   
Figure [10]: Follow-up x-ray after 3 months 

AP view [left] and oblique view [right] 
Figure[11]: Clinical follow-up after 3 months 

 

For objective postoperative assessment, we used 
total active movement [TAM] score, which revealed 
comparable results between both techniques. 
Similar results were reported by Wong et al.[17], who 
found that the mean TAM score was 250 for 
transverse group and 257 for intramedullary group in 
treatment of closed fractures of metacarpal of little 
finger. They included 59 patients and follow up was 
for 24 months.  

Lee et al.[18]  found that the mean of TAM score 
was 268 for intramedullary fixation of neck of fifth 
metacarpal fractures and was 266 for intramedullary 
fixation of shaft of   fifth   metacarpal fractures with 
no statistically difference   after   studying on 56 
patients for 3 months.  

Moon et al.[19] found that the mean of TAM score 
was 225 in intramedullary group and was 135 in 

percutaneous k-wire group. This result had been 
improved at late follow up to become 250 for 
intramedullary and 245 for percutaneous group.  
Although significant difference in early TAM was 
observed at 5 weeks, no statistically significance 
observed at 10th operative week.  

On the other side, Winter et al. [15] reported that, 
the active range of motion of metacarpophalangeal 
joint was significantly different between the two 
procedures, with a better result in the intramedullary 
pinning group. This could be attributed to the fact 
that, they measured their score 12 months 
postoperatively, while the current one measured at 3 
months postoperatively.  

The time of union in the present work did not differ 
significantly between both groups [9.53 vs 9.5 weeks 
respectively]. However, one patient reported non 
union in the first group.  Wong et al.[17], also reported 
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that the radiological union time for intramedullary and 
transverse group ranged from 6-16 weeks with mean 
10 weeks for the two groups.  

Winter et al. [15], reported that complete union in 
all fractures happened within 6 weeks.  

On the other side, Moon et al.[19] reported that, 
the time of union in intramedullary nail group was 5.4 
weeks and the time of union in percutaneous k-wires 
group was 5.2 weeks with no significant difference. 
[69]. Their results support the comparable outcome 
between both techniques. However, the duration of 
union is so short when compared to the present 
study and others in literature. We could not explain 
that, but we found another study with this short 
duration of union.  

Khan et al.[20] published that the follow up time 
was 12 weeks and the average union time was 5.4 
weeks, at final plain x-ray examination never 
observed non-union. Possibly the difference could 
be attributed to the time of follow up and definition of 
union Han et al.[21] revealed that the radiological 
evaluation evidence of callus formation of all fracture 
was at 42 days on average range [32-54] days. 

Additionally, Mohammed et al.[22] found that all 
fractures proceeded to radiological bony union 
without rotational or sever angulation deformities and 
the wire was extracted in all patients at mean period 
4.4 weeks.  

In the present trial, we used hand grip to evaluate 
outcome and results revealed non significant 
difference between both groups. Winter et al.[15] 
found that grip strength was stronger after 
intramedullary pinning than after transverse pinning 
but the difference was not statistically significant 
where the mean for intramedullary was 92% of 
normal side and the   mean   for transverse group 
was 83%.  

Regarding incidence of complications in this 
study, the intramedullary group showed that 3 
patients [20%] had complications [2 for pin site 
infection who treated by broad spectrum antibiotics 
and frequent dressing and one nonunion]. In 
transverse group there were complications in 5 
patients [33.3] [4 patient had pin site infection, 
treated by broad spectrum antibiotics, and   one   had 
stiffness in MPJ treated by physiotherapy for 4 
weeks].  No significant difference was registered 
between both groups regarding complications.  

Wong et al.[17], reported one patient in 
percutaneous group had stiffness of injured finger, 
while one patient in intramedullary group had k-wire 
migration which required early removal and treated 
with brace.  

Winter et al.[15] reported that there was no post-
operative infection or digital neuropraxia in either 
group. One patient in the transverse group 
developed complex regional pain syndrome type 1 
after having worn his splint for 4 weeks without 
coming for review.  

Moon et al.[19] reported that, Patients in the 
intramedullary group reported no discomfort or 
swelling and less   pain [mean VAS score, 9/100].  

Boussakri el al.[23] found that there is only one 
patient presented with bad result overall of 
complicated reflex sympathetic dystrophy.  

Finally, we could conclude that, both techniques 
of treatment of 5th metacarpal neck fracture are 
valuable, easy and simple with minimal 
complications and excellent results. 

One limiting step of the current work is the small 
number of included subjects, which hinders the 
globalization of data. Thus, future studies, preferably 
multicenter studies are encouraged. 
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