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K-Wires Fixation Versus Plating in Metacarpal and Phalangeal Fractures: A Randomized 
Control Trial to Compare the Range of Motion After These Modes of Treatment 
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ABSTRACT

OBJECTIVE: To compare the mean range of motion after internal fixation of metacarpal and phalangeal fractures with k-wire fixation 
versus plating.
STUDY DESIGN: A Randomized Controlled Trial.
PLACE AND DURATION: At Department of Orthopaedic, Benazir Bhutto Hospital, Rawalpindi, Pakistan for a duration of one year  
from 16th January 2015 to 15th January 2016.
METHODOLOGY: One hundred and ninety-two patients were included in the study. 
All Patients with metacarpal and phalangeal fractures were divided into two groups; A (K- wiring) and B (Plating). Group A patients 
were treated by k-wires and plating was done in Group B. Patients were assessed by range of motion using goniometer at follow-up 
visits; initially weekly and then fortnightly until the final evaluation at 03 months.
RESULTS: Range of motion was excellent in 46.8% cases, good in 44.7% cases, fair in 4.1% cases and poor in 4.1% cases in plate 
and screw fixation group, and was excellent in 35.4% cases, good in 39.5% cases, fair in 20.8% and poor in 4.1 % cases of k-wiring 
(p=o.12). 
CONCLUSION: K-wire fixation and plating are equally effective in the management of metacarpal and phalangeal fractures.
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INTRODUCTION

Metacarpal and phalangeal fractures account for 18 to 44 
percent of musculoskeletal fractures1, 2, with phalangeal 
fractures comprising of 1% of hand fractures in normal 
population. These are often neglected or regarded as trivial 
injuries3. Two major causes of these fractures are roadside 

accident and machine injuries4, 5. They either present as closed 
fractures or open fractures with associated soft tissue injuries 
or dislocations of adjacent joints. Optimal functional results 
are not easy to achieve in hand injuries6. 
Hand injury may cause significant disability from loss of 
sensation, loss of strength and flexibility. Proper treatment of 
these fractures can avoid significant morbidity and disability. 
Swanson stated “hand fracture can be complicated by 
deformity from no treatment, stiffness from over-treatment 
and both deformity and stiffness from poor treatment”. 
Metacarpal and phalangeal fractures are treated depending on 
fracture anatomy, displacement and stability. There are various 
treatment options available for different fracture pattern7. 
Considerable judgment is required to select the appropriate 
modality. A closed approach is preferred in stable and 
undisplaced hand fractures. Surgery is inevitable in unstable 
and displaced hand fractures8. Out of various treatment 
options available for internal fixation, K-wires and plate plus 
screw fixation predominate9.
K-wires are generally used for transverse and short oblique 
fractures. Plating is a safe treatment option and gives reliable 
and stable fixation with good results.10 Plating is commonly 
used in comminuted phalangeal and metacarpal fractures11. 
According to some authorities plate fixation has significantly 
higher mean total active motion scores (235.3  ±22.44) than 
external fixation, K-wire (227.1±23.79) or bone grafting12.
The objective of the study was to compare the mean range 
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of motion after internal fixation of metacarpal and phalangeal 
fractures with k-wire fixation versus plating 

METHODOLOGY 

This randomized controlled trial was done in the Department 
of Orthopaedics, Benazir Bhutto Hospital, Rawalpindi from 16th 
January 2015 to 15th January 2016. During this period, a total 
of 192 patients were included in the study by consecutive non-
probability sampling technique. Patients were divided into two 
groups, A (K – wiring) and B (Plating). All patients, presenting 
in Out-Patient and Accident & Emergency (A&E) Department 
of Benazir Bhutto Hospital, Rawalpindi, with hand injuries 
were evaluated through careful history, examination and hand 
X-rays. The inclusion criterion was all patients aged between 
13-45 years, presentation within 02 days of injury and Unstable 
and displaced Metacarpal and Phalangeal fractures.  Site and 
type of fractures were noted in all patients. Patients with 
massive soft-tissue injury and with co-morbid conditions like 
previous trauma at the same site, diabetes mellitus, metabolic 
diseases and connective tissue disorders were excluded from 
the study.              
Group A (K – Wire Fixation) patients underwent 1-1.5 mm 
non threaded k-wires fixation while Group B (Plating) patients 
had plating/screw fixation. Prophylactic antibiotics were 
administered in all cases pre and post operatively for 07 days. 
The operative procedures were performed by a single selected 
team of surgeons of the Orthopaedic Department of Benazir 

Bhutto Hospital, under local anesthesia and tourniquet control. 
Hand was kept elevated during the immediate postoperative 
period to prevent local edema. Ranges of motion (ROM) 
exercises were started in a weeks’ time after the internal 
fixation. The patients were followed up weekly for the first 
month and then fortnightly until the final evaluation at 03 
months. The k-wires were removed after 04 weeks. Telephonic 
contact and address of patient were kept in order to ensure 
follow up.
The outcome was assessed at 03 months. Range of motion was 
measured by goniometer. Assessment was done by calculating 
total active range of motion (TAROM). Range of motion graded 
as excellent, good, fair and poor if it was 85-100%, 70-84%, 
50-69% and 0-49% of normal, respectively. All the information 
was recorded on a specially designed Performa.
Data Analysis: All the data was analyzed on SPSS version 22. 
Frequencies and percentages were calculated for qualitative 

data i.e. gender, site of fracture. Mean and standard deviation 
were calculated for quantitative data like range of motion, age. 

Comparison of range of motion in both groups was analyzed 
by independent sample T- test. A p-value < 0.05 considered 
statistically significant.

RESULTS

The study consisted of 192 patients. Mean age for these 
patients was 25±9 years. Majority of these injuries occurred in 
young adults between the ages of 13-30 years accounting for 
75.51% of the cases 
Males had significantly more incidence of Metacarpal (MC) 
and phalangeal fractures with 85% cases in this study were 
males and 15% females. 53.7% fractures were of metacarpal, 
30.2% were of proximal phalanx, 4.1% in middle phalanx and 

12% were of the distal phalanx (Table-I).The different type of 
fractures seen in the study were, transverse fractures 65% 
(n=125), oblique fractures 16.7% (n=32) and 18.2% (n=35) 
fractures were intra-articular. 39% cases were open fractures 
with only 2% having wound size more than 3cm and only 4% 
of these injuries had associated neurovascular injury. Results 
were poor in these cases. Internal fixation using k-wires or plate 
and screw fixation was done in all cases and the results were 
assessed in terms of range of motion at 3 months. Comparing 
the two groups, range of motion was excellent in 46.9% cases, 
good in 44.7% cases, fair in 4.2% cases and poor in 4.2% cases 
in plate and screw fixation group, and was excellent in 35.4% 
cases, good in 39.5% cases, fair in 21% and poor in 4.1 % cases 
of k-wiring (Table-II).
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Site of Fracture Frequency, n(%)

Metacarpal 103 (53.7%)

Proximal phalanx 58 (30.2%)

Middle phalanx 8 (4.1%)

Distal phalanx 23 (12%)

Total 192 (100%)

Table-I: Frequency of Fracture (N=192) (P – Value = 0.35)

Table-II: Frequency of Outcome of both groups in terms of Range of Movements (N=192)

Range of Motion

Group A 
(K – wire Fixation)

Group B 
(plating/screw fixation) p-value

No. of patients, n (%) No. of patients, n (%)

Excellent 34 (35.4%) 45 (46.9%)

0.12

Good 38 (39.5%) 43 (44.7%)
Fair 20 (21%) 04 (4.2%)
Poor 04 (4.1%) 04 (4.2%)

Total 96 (100%) 96 (100%)
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DISCUSSION

The frequency of the hand fractures among the other 
fractures is between 12.3%-30%13. Isolated fractures of the 
MC and phalanges are the commonest injuries affecting upper 
extremity, which constitute about 10% of skeletal fractures in 
general. They occur most frequently in the age between 10 to 
40 years, so affecting mostly children and young adults14. In 
our study, 75.51% fractures occurred in the age group of 13-30 
years, which is in accordance with the study done by Sahin et 
al in which highest frequency was seen between 10-40 years 
group. 
Isolated and undisplaced fractures of the metacarpals and 
phalanges are usually managed conservatively. Unstable and 
axially displaced fractures are usually treated operatively. 
Optimal outcome is achieved through early stable fixation 
and physiotherapy. Phalangeal fractures are more frequently 
treated operatively, since these are commonly believed to be 
unstable14. Bone grafting should be considered in comminuted 
fractures. When treated with right treatment option, good 
outcome can be expected in metacarpal fracures15. In our 
study, 192 patients with unstable and displaced metacarpal 
and phalangeal fractures were included and they were 
managed by either k-wires or plating/screw fixation, which was 
the standard mode of treatment as described by Lundin et al.14

Use of the intramedullary nailing of the long bones of the 
hand was introduced fairly recently. The advantages of 
intramedullary nail technique are that, it is safe, simples and 
it spares joint. The procedure can be performed as a day 
case. The avoidance of the periosteal stripping is an added 
advantage when done by close technique.16 Irrespective of the 
mode of treatment of metacarpal and phalangeal fractures, 
results are generally good as seen in our study that whatever 
the mode of treatment, 41.14% had excellent post-operative 
result at 03 months14. 
Total active range of motion obtained because of the 
treatment and the rehabilitation is accepted as the crucial 
indication of the functional improvement. Studies show that 
improvement after proximal phalangeal fracture is less when 
compared to distal phalangeal and metacarpal fractures. 
Similarly, fractures including the distal interphalangeal joint 
and metacarpophalangeal joint improve better than the 
intraarticular fractures of the proximal interphalangeal joint13. 

In simple stable metacarpal fractures early range of motion 
exercises of joints speeds up recovery range of motion and 
strength without affecting alignment and leads to early return 
to work.17

Up to 90% of normal range of motion has been achieved by 
Pavlopoulos et al in their study of treatment of metacarpal and 
phalangeal fractures using k-wiring and their method is simple, 
minimally invasive, well tolerated and stable. It is low cost and 
does not obstruct joint mobility. K wires can be removed easily. 
The functional outcome of this method seems to be quite 
satisfactory18. The results of k-wire fixation for metacarpal and 
phalangeal fractures have been said to be favorable. Patankar 
et al reported on intramedullary fixation of 68 metacarpal 
and 22 phalangeal fractures. 97% of metacarpal fractures 
regained at least 900 of metacarpophalangeal (MCP) joint 
flexion. All the phalangeal fractures regained 900 of MCP joint 

flexion.16 Green and Anderson reported that 18 of 26 unstable 
phalangeal fractures regained full range of motion within 8 
weeks after percutaneous pin fixation. Meals et al reported on 
100 phalangeal fractures treated with percutaneous Kirschner-
wire fixation; 61 achieved total active motion greater than 215 
degrees, and an by internal fixation19. In one study, results were 
excellent in 45 patients (23.44%), good in 12 patients (27.9%), 
fair in 5 patients (11.6%), and poor in one patient (2.3%) after 
plating20.  In our study range of motion was excellent in 35.4% 
cases, good in 39.5% cases, fair in 21% and poor in 4.1 % cases. 
In a study by Haughton et al 92% (35 out of 38) patients fixed 
with Plate and screw for metacarpal and phalangeal fractures 
showed more than 220 degrees of motion21. While in our study 
results in plate and screw fixation group were excellent in 
46.9% cases, good in 44.7% cases, fair in 4.2% cases and poor 
in 4.2% cases. 

CONCLUSION

K-wire fixation and plating are equally effective in the 
management of metacarpal and phalangeal fractures.
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