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 : الخلاصة

اسوووات  معاتاووو عظا ووووعتووواعظاكسوووالعظااووو سمرعثعظتةووومعنووو  عظاكسوووالع    ووورعا تكووواعظاعظكسوووالعظام ووو  ع

 موووو اوع وووووااع وووووظن عللظوووووغيعاكوووواعظاكسووووالعظال وووولع    وووورعظاع تم وووو عظنوووولعظاكسووووالعظا ووووغع و ووووا ع

قصووولظاعكسوووالعتوظوووورعظاعكسوووالعت وظا ووورعظاعكسوووالعتة ا ووورعظا و وووا ع ةووو ع  ووووظاع  توووغع و ووو  ع

ألل معولظسووورعأو ت ا ووورعا   ووو  عظا  ووو سوعظاا    ووورعا    ووومعظاووو ع ووووظن عللظووووغعا    ووومعنووو  عظاكسوووالي

ع  س نوظ ع     معتن ة ريعع اظس رعسةكعكل ا لعللظو  عن ةعظاكسال

عظاتلض عاظا لقع:

ولظسووورعظو ت ا وووتعظلل ووومع ةووو عسووو متع اووولعع2212اع اووول اعظا ووو  غعع2212تووو ع ووو اعكووو  ااعظ ا ع

سووولعت ووولعتسووو  لع وووغع  ووو  عسوووات  معاتاووو عظا ووووعاظا وووغع ووو ع ال ووو ع اظسووو رعكع21تووول دعاوووو   ع

لع     ووو معتن ة وووريعظسووو  مومعتووواعنووو  عظاولظسووورعكسوووالعك لاووو ظا ووووظن عظاللظووووغع مسووو نوظ عسوووةكع

عظاسات  معظا ل  رعاكسالعظ     عي

ظاووو لعكوووووعظو ووو عاةت   مووورعيعا ووو ع   ووو  علت ووو عظاتلضووو عسووول ل   عع3  ووولةعت   مووورعظاتلضووو عتووووةع

 اام    عا     عظا   سوثعاقوعق تمعظا   سوعظا   س رعوسمعتم   لع ة سكغعي

ع

عظا   سوع:

 معت ووووو عظسووووو    ثعاووووو ع ووووووو عتضووووو   ع5.8لت ووووو عظاكسوووووالعظا وتووووومع صوووووالةعل ووووووةعا تموووووو ع

%ع(عتوووواع11)4اكوووواع  وووو  عظات صوووو عوووووو ع ووووغععثع ووووو عظا ووووو  عظاكسوووولثاظ ا     مث وووومن لعظا ووووو  

ع%ع(عتاعظاكسالعظات   رعع12)ع2 غععظاكسالعظات   رعاعظا و  عتاا 

%ع(عتووواعظاكسووووالع51)ع11ظا  ووو سوعظاتصووو  رعوسووومعتموووو   لع ة سوووكغعتووواعتت ووو وعظاوووو عل ووووعك  ووومع

%ع(عظاكسووووالعظات   ووووريظ  لع11)ع4ظات   وووورعاظا  وووو سوعظاتصوووو  رعتوووواعت اسوووو عظاوووو عضووووم  عك  وووومع

%(ع58 ووغ)ع و وو عك  وومعظا  وو سوعتوواعتت وو وعظاوو عل وووع ضوو كسووالعظ تاوو  ع  وو سوعا    وورعأ    وومع

%(عتوووواع18 معت  ل وووورعتوووو ع  وووو سوع    وووومعكسووووالعظاسووووات  معو وووو عك  وووومعل وووووةع ووووغع) توووواعظاووووو

تووواع %(13 رع سووو رعتت ووو وع وووغ)  مياكووو اكعظ  ووولمعظا  ووو سوعظاا    ووورعا    ووومعظاكسالظا سووو ظاو

عي%(عتاعو  مع    معظاكسالعظاتلك ر82ظاو  معت    عل وع غع)

ع

عظ س     ع:

لأتاوو  عظاكوو ععك لاوو لعنووغع ل  وورعسووة ترع ووغع    وومعظاكسووالعظال وولعتسوو  لةظا    وومع اظسوو رعسووةكع

اعظاسوووات  معاظا وووغع  تك   ووو عظاع م وووغع  ووو سوعل ووووةع  ا سووو رعظاووو عظا وووو  عظاكسووولعاظا   لووورعظاا    ووورعع

تووو ع سووو رعتضووو    معت ن ضووورعيعاك  ووومعظا  ووو سوعظاا    ووورع وووغعوووو  مع    ووومعكسوووالعظ تاووو  عاع

  ا   عاكسالعظاسات  معاعظاكسالعظاتلك رعيظاكسالعظا س  رعظ ض عتاعت 

 

 



3 
 

Abstract: 

Background: 

Metacarpal and phalangeal fractures are commonly encountered 

fractures, majority of them are stable and can be treated by non-

operative means, however, unstable fractures i.e. those with shortening, 

displacement, angulation, rotational deformity or segmental fractures 

need surgical intervention. This prospective study was undertaken to 

evaluate the functional outcome after surgical stabilization of these 

fractures by K-wire using different techniques. 

Materials and Methods: 

A prospective study was conducted between December 2010 and 

October 2012. Seventeen patients with 21 unstable metacarpal and 

phalangeal fractures were treated by surgical stabilization using K-wire 

with differentع  techniques. Fractures of the thumb and distal phalanx 

were excluded. All the patients were followed up for a minimum of three 

months. They were assessedع  radiologically and clinically. The 

evaluation of the functional outcome was measured according to 

Belsky's criteria. 

Results: 

All fractures achieved union with a mean of 8.5 weeks, no delayed union 

or nonunion or infection was reported, but stiffness has happened in 

4(19%) fractures and mal-union in 2(10%) cases. Overall functional 

results were excellent  to good in 17(81%) of cases and fair to poor in 

4(19%) of cases .A better functional outcome was achieved in 

metacarpal fractures with excellent - good in (85%) as compared with 

phalangeal fractures with good results in (75%), Closed fractures (93%) 

excellent - good as compared to compound fractures with (50%) good 

results 

Conclusion:  

 K-wire is a sound method of fixation for unstable metacarpal and 

phalangeal fractures that could give good results, regarding fracture 

union, functional outcome, with low complication rate. Metacarpal and 

closed fractures show a better functional outcome than phalangeal& 

compound fractures. 

Key words: Metacarpal fractures, Phalangeal fractures, K- wire fixation. 
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Introduction 

Hand fractures are common presentation in Emergency Department1 

and are the most common fractures of the human skeleton2 .These 

injuries are commonly encountered in our daily practice. A study 

conducted in Norway for distribution and relative incidence of hand 

fractures showed that metacarpal fractures accounted for 36%, 

phalanges 46%, fracture of neck of 5th metacarpal 9.7% and 

Bennett's fracture 1.4% of the total 3. Disability from hand injury may 

result in loss of sensation, loss of strength and loss of flexibility, which 

are the chief functions of the hand. Prevention of disability from hand 

injuries is the primary goal of treatment. Maintenance of function 

rather than cosmoses is of paramount concern in the management of 

hand injuries. 

Much morbidity and disability can be prevented by proper 

management of these fractures.  Hand fractures can be complicated 

by deformity from no treatment, stiffness from over-treatment and both 

deformity and stiffness from poor treatment 4. 

More extensive dissections that permit the placement of rigid fixation 

may result in excellent correction of deformity, but may create 

adhesions that limit motion and hinder overall patient outcome. On the 

contrary, lack of appropriate fixation may maintain adequate joint 

motion but fail to correct deformity. It is this fine balance between 

bony stability and motion that affects the surgeon’s decision-making 

process when treating fractures of the hand5, 6. 

Fractures of hands need early recognition and treatment. Majority of 

them are treated by closed method. These injuries need prompt 

attention and appropriate surgical technique to prevent many of the 

complications associated with this frequently encountered problem. 
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The aim of the study  

To evaluate K-wire fixation (using different techniques) for metacarpal 

and phalangeal fractures that require operative management and to 

assess  the results, complications and functional outcome. 

Patients and Methods 

This is a prospective study that was conducted from December 2010 to 

October 2012,at Orthopedic Department of Al-Basrah General University 

Hospital.  

Twenty one metacarpal and phalangeal fractures in 17 patients (4 

patients had 2 fractures) were surgically stabilized by K-wire. 

Displaced, unstable, irreducible, compound metacarpal &phalangeal 

fractures and cases with failed conservative treatment were included in 

this study while fractures of the thumb, distal phalanges, and fractures 

associated with neurovascular injuries, were excluded from this study. 

  

All patients were evaluated clinically by history, clinical examination and 

radiological evaluation by standard posterioanterior and lateral views. 

Fifteen fractures were closed and 6 were open. 

 

All cases were managed by open reduction and internal fixation using K-

wire with different techniques according to the shape and site of the 

fracture. Seven fractures were fixed by crossed wires, nine by single 

intramedullary, two by intramedullary plus oblique, one by intramedullary 

plus transverse ,one by intramedullary plus circulage wire and two 

fractures were fixed by two oblique wires. All cases were operated within 

7 days. 

A cortico cancellous bone graft from proximal tibia was used to fill 1.5 

centimeter defect in 4th metacarpal in one case. 
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The operative time ranged from 30 to 60 minutes (mean 45 minutes). 

Postoperatively palmar slab which maintains 30 degree wrist extension, 

the metatarsophalangeal (MP) joint at 70-90 degree flexion, full 

extension of interphalangeal (IP) joints were used in all cases. All 

patients were given proper prophylactic antibiotics. Patients were 

discharged at day of operation or one day after with instruction for limb 

elevation.  

All patients were assessed two weeks post-operatively. The stitches 

were removed and pin site inspected for any infection. Three weeks 

post-operatively the slab was removed followed by a course of gentle 

passive and active movements. Six weeks post-operatively, all patients 

were assessed clinically and radiologically for signs of union, then at 2 

weekly intervals. Pin was removed after signs of union are seen. 

Unrestricted hand activity was gradually allowed and thorough 

physiotherapy was encouraged to regain good range of movement. 

Follow up ranges from three to twelve months (mean 4 months) and no 

patient was missed from follow up. 

The functional outcome was assessed according to Belsky's criteria7 and 

graded as:       

1- Excellent- pain-free union/no deformity/total active motion (TAM) > 

215 degree, proximal interphalangeal (PIP) joint motion > 100 degree.                                                                                                     

2- Good - pain-free union/ minimal deformity/ TAM > 180 degree,        

(PIP)joint motion >80 degree. 

3) Poor- pain or non-union/ deformity affecting function or cosmoses/ 

TAM <180 degree, (PIP) joint motion <80 degree. 

Calculating total active range of motion (TAM) was done by adding the 

active flexion at (MP), (PIP) and distal (IP) joints, after subtracting the 

sum of extension deficit at these three joints 
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Results 

Seventeen patients with 21 metacarpal and phalangeal fractures were 

included in this study; the male to female ratio was 16:1.The age 

distribution ranges between 18 to 45 years (mean 29 years).  Four 

(24%) cases were below the age of 20 years , 10 (58%)  cases were 

between age of 21 to 40 years  and only 3 (18%)  cases were above the 

age of 40 (Table1).  

Table (1) Age and sex distribution. 

Age of patient Male Female Total ( %) 
< 20 4 0 4(24) 

20-30 4 1 5(29) 

31-40 5 0 5(29) 
>40 3 0 3(18) 

Total 16 1 17(100) 
 

There were 15 (71%) closed fractures and 6 (29%) open fractures . 

Eight (38%) fractures were transverse, 6 (29%)were oblique, 6(29%)  

were comminuted, and 1 (4%) fracture with bone loss (Table 2). 

Table (2) Fracture type and personality. 

Fracture 
personality 

closed open Total( %) 

Transverse 5 3 8 (38) 

Oblique 6 0 6 (29) 

Comminuted 4 2 6 (29) 

Bone  loss 0 1 1 (4) 

Total 15 6 21(100) 

 

The metacarpal fractures were 13 (62%), proximal phalangeal fractures 

were 6 (29%) and middle phalangeal fractures  were 2 (9%).The shaft  
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fractures were 14 (66%) followed by base and neck fractures 3 (14%) for 

each, and one fracture (4%) was intra-articular (Table 3). 

 

 

 

Table (3) Fracture site. 

Fracture site Metacarpal Proximal 
Phalanx 

Middle 
Phalanx 

Total (%) 

Shaft 10 2 2 14 (66) 

Base 2 1 0 3 (14) 

Neck 1 2 0 3( 14) 

Intra articular 0 1 0 1(4) 

Total 13 6 2 21(100) 

 

All fractures were fixed by Kirschner wire, using different techniques. 

Single longitudinal were 9(43%), Crossed were 7 (33%), Longitudinal 

plus oblique were 2 (9%), Longitudinal plus  transverse was1(5%), 

Longitudinal plus circulage wire was 1(5%) and two  oblique were 

1(5%).( Table 4). 

Table (4)  Kirschner wire fixation techniques.   

   Number (%) K Wire  Technique 

9 (43) Single intramedullary wire 

7(33) Crossed wires 

2(9) Intramedullary +oblique wire 

1(5) Intramedullary +transverse  wire 

1(5) Intramedullary+circulage wire 

1(5) Two oblique wires 

21(100) Total 
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The time of union ranges from 6-16 weeks (mean 8.5 weeks), 

four (19%) fractures united at 6 weeks, 15 (71%) fractures united 

at 8-10 weeks, 1(5%) fracture united at 12 weeks and 1(5%) 

fracture united at 16 weeks. (Table 5). 

 

 

Table (5) Fractures union time   

Union time in week Number of fractures(%) 

6                 4(19) 

8 11(52) 

10                 4(19) 

12                 1(5) 

16                 1(5) 

Total                 21(100) 

 

All fractures achieved union, no delayed union, nonunion or infection 

was reported. Stiffness occurred in 4(19%) fractures and mal-union in 

2(10%) fractures. 

The functional outcome was assessed according Belsky's criteria. 

Overall functional results were excellent to good in 17(81%);6 

(29%)were excellent and 11(52%) were good ,  and fair to poor in 

4(19%) of fractures (Table 6). 

 

Table (6) the overall functional outcome according to Belsky's 

criteria:      

Results No.(%) 

Excellent 6 (29) 

Good 11(52) 

Fair to poor          4(19) 

Total          21(100) 
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Functional outcome in metacarpal fractures was 6 (46%) excellent, 

5(39%) good, and 2(15%) fair to poor results, which is better than that of 

phalangeal fractures which had 6(75%) good and 2(25%) poor 

results(Table 7). 

 

Table (7) total functional outcome in metacarpal and Phalangeal         

Fractures:       

 Metacarpal 

No.             (%) 

Phalangeal 

No.(%)              

Excellent 6  (46)                  0   (0)                   

Good 5  (39)                     6  (75)                     

Fair to poor 2  (15)                       2  (25)                      

 

Closed fractures (n=15) show a better functional outcome with excellent 

to good results in 14 (93%), whereas open fractures (n=6) show good 

results in 3 (50%) of cases only (Table 8). 

Table (8) total functional outcome in closed and open fractures: 

 

 closed Total No.(%) 
 

Open Total No.(%) 
 

MTC Pha. 15(71)    MTC Pha. 6(29)      

Excellent 6 0 6  (40)     0 0 0    ( 0) 

Good 3 5 8  (53.3)   2 1 3  (50)   

Fair to 
poor 

0 1 1 (6.6)     2 1 3   (50)  

 

MTC=metacarpal, Pha. = phalangeal 
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Discussion 

Metacarpal and phalangeal fractures are often treated conservatively, 

but in displaced, unstable fractures, those in which closed reduction fails 

some form of operative reduction and stabilization is required. 

In this study we used K- wire as single fixation method in 21 fractures in 

17 patients. Male: female ratio was 16: 1. Comparable results found in 

other studies8, 9,10,11,12. This is because males are more exposed to 

trauma especially in our society.  

The age range from 18 to 45 year old (mean age 29) which is similar to 

the other studies8, 9,10,11,12 this represent the working, active age group 

which are exposed to trauma.  

Transverse fractures were most common 8 (38%), followed by oblique 6 

(29%), comminuted 6 (29%) and bone loss 1(4%) this is similar to a 

study by Amit Thakur 13, while Hyder Ali et al 12 found that oblique 

fractures were highest, followed by transverse and comminuted 

fractures. 

Metacarpal fractures13 (62%) were more than fractures of the proximal 

6(29%) and middle phalanx 2(9%) . This resembles the results found by  

Amit Thakur 13. 

Open reduction & internal fixation by K- wire was used in all cases, using 

different techniques according to fracture site and configuration. 

Single longitudinal wire fixation was used in displaced transverse 

metacarpal fractures using retrograde technique ,with the wire end 

protruding  proximally at the level of carpometacarpal joint thus leaving 

metacarophalangeal joint free to move .An additional transverse or 

oblique wires were added to longitudinal one in cases of unstable short 

oblique  or comminuted metacarpal fractures , while crossed wire were 

used for phalangeal fractures ,which give a rigid fixation that prevent 
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rotation ,as well as other deforming forces, and allow early joint 

movement to prevent stiffness. All fractures achieved union, no case of 

nonunion or infection was reported.      

The time of union range from 6-16 weeks mean 8.5 weeks, which is 

shorter than the study by Somboon  Wutphiriya14 (12 weeks), and higher 

than the study by Hemant Patankar and Fayaz W Meman15 which is 6 

weeks. 

Overall functional outcome was excellent to good in 17(81%)[52%good, 

29 excellent], and fair to poor in 4(19%) of cases, which is similar to 

results of Amit Thakur 13   which is good to excellent in 82% [excellent 

70.45%, good 11.36%]while  Belsky et al 7 found excellent to good in 

90% [excellent 61%, good 29%], and fair to poor in 10%.  

Metacarpal fractures show a better functional outcome ,excellent  to 

good in 11(85%)[46% excellent,39% good], as compared to phalangeal 

fractures in which no excellent but good results found in 6(75%).this 

result is similar to those reported by,Rakesh Gupta et al 16. 

Closed fractures had a better functional outcome ,excellent to good in 

93% of cases whereas only 50% of open fractures has good results, with 

no excellent,and50% poor results, this agree with the result reported by 

Rakesh Gupta et al 16 . 

Stiffness occurred in 4(19%) cases, 3(14%)cases were compound 

fractures, and 1(5%) case was intraarticular fracture , this is expected in 

compound fractures which takes longer time to unite  because of more 

sever degree of bony & soft tissue injury with some degree of bony and 

soft  tissue loss, longer period of immobilization. This also explains lower 

degree of functional outcome in compound fracture. 

Intaarticular fracture is also associated with stiffness due to intraarticular 

fibrosis. This requires intensive physiotherapy to improve the joint range 

of movement. 

 

Conclusion  

K-wire is a sound method of fixation of unstable metacarpal and 

phalangeal fractures that could give good result, regarding fracture 

union, functional outcome, with low complication rate. A better functional 

outcome is achieved in metacarpal and closed fractures. 



13 
 

  

 

 

 

References 

1. Stern PJ. Fractures of metacarpal and phalanges. In: Green DP, 
Hotchkiss RN, Pederson WC ,et al ,editors.Green's operative hand 
surgery.4th edition.  Philadelphia: Churchill Livingstone. 1999; 711-
71. 

2. McNemar TB, Howell JW, Chang E. Management of metacarpal 
fractures. J Hand Ther 2003; 16: 143-51. 

3. Hove LM. Fractures of  the hands. Distribution and   relative 
incidence. Scand J Plast Reconst Surg 1993; 27: 317-9. 

4. Swanson AB. Fractures involving the digits of the hand. Orthop Clin 
North Am 1970; 1: 261-74. 

5. Kawamura K, Chung KC. Fixation choices for closed simple unstable 
oblique phalangeal and metacarpal fractures. Hand Clin 2006; 22: 287–
295. 

6. Kurzen P, Fusetti C, et al. Complications after plate fixation of 
phalangeal fractures. J Trauma 2006; 60: 841–843. 

7. Belsky,Richard G Eaton,and Lewis B Lane . Closed reduction and 
internal fixation of proximal phalangeal fractures, journal of hand 
surgery,1984; vol.9A:725-9. 

8. Drenth DJ, Klasen HJ. External   fixation for phalangeal and 
metacarpal  fractures. J Bone  Joint Surg [Br]. 1998 Mar; 80(2): 227-
230 

9. Mark H.Gonzales,William Mckay ,Robert F. Hall Jr.  Low velocity      
gunshot wounds of the metacarpal: treatment by early stable fixation 
and bone graft. Journal of  hand surgery Am, 1993 March;  18(2):267-
70 

10. Orbay J. Intramedullary nailing of metacarpal shaft fractures. Tech 
Hand Up  Extrem Surg. 2005 Jun; 9(2): 69-73 

11. Riazuddin Mohammed, Mohamed Z Farook , and Kevin Newman      
Percutaneous elastic intramedullary nailing of metacarpal 
fractures.Journal of Orthopedic Surgery  and Research 2011, 6:37 



14 
 

12. Hyder Ali, Atif Rafique, Mabroor Bhatti, Shahab Ghani, Moiz Sadiq, 

Shehab Afzal Beg. Management of Fractures of Metacarpals and 
Phalanges and associated risk factors for delayed healing, J Pak Med 
Assoc.2007 February;  57 ( 2) : 64-66. 

13.Amit Thakur. Operative Management of Metacarpal and Phalangeal 
Fractures. JK Science 2008 January-March ; 10 ( 1); 

14.Somboon  Wutphiriya. Comparison of Miniplate and K-wire in 
Treatment of Metacarpal and Phalangeal Fractures, The THAI Journal 
of SURGERY 2009; 30:5-10. 

15. Hemant  Patankar and Fayaz W Meman. Multiple intramedullary 
nailing of proximal phalangeal fractures of hand, Indian J Orthop. 2008 
Jul-Sep; 42(3): 342–46. 

16.Rakesh Gupta ,Roop Singh,RC Swach,SS Sangwan,Narender K 
Magu and Rahul Diwan. Evaluation of surgical stabilization of  
metacarpal and phalangeal fractures of hand ,IJO .2007 Jul-
Sep;41(3):224-29 

 

 

 


