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Abstract : [Purposel Medial epicondylar fractures of the humerus in childr巴n sometimes need 

open reduction and internal fixation. 1n these cases. a screw is usually chosen to obtain a good 

compression as well as to allow the early active motion to avoid limited range of motion of the elbow 

aft巴r operation. We want to use only K-wires as a simple option in fixation of these fractures 

[Study designl K -wir巴s were used for fixation in two cases of incal・cerated medial epicondylar 

fractures. The K -wir巴s wer巴 bent. cut and pushed deeply into the de巴P soft tissue. adjacent to the 

bon巴. The stability of the fracture and the range of elbow motion wer巴 checked before closing tbe 

wound. The patients started the active elbow motion early at th巴 fifU1 day after operation. Tbe 

outcomes were assessed with the Mayo Elbow Performance 1nd巴x.

[Resultsl The rang巴 of 巴lbow flexion and extension was found comparable to the normal 

contralateral elbow. The outcomes of these two cases wer巴 excellent with the Mayo Elbow 

Performanc巴 1ndex

[Conclusionsl Open r巴duction and internal fixation with K -wires is a simple but reliabl巴 technique

in the treatment of medial epicondylar fractures. It can restore a good range of motion which is 

comparabl巴 to the normal elbow. This technique can be considered as an option besides the screw 

fixation. 

[Clinica l  relevancel Simple fixation with K -wires can be us巴d as an alternate to the scr巴w fixation 

with comparable results regarding the range of motion restoration and bony fusion. 

1ntroduction 
want to use only KーもNires as a simple option in 
fixation of these fractures 

Medial 巴picondylar fractures of the humerus in 
children sometimes need open reduction and 
internal fixation. 1n these cases， a screw is usually 
chosen to obtain a good compression as wel l  as to 
allow the early active motion to avoid limited 
range of motion of the elbow after operation. We 

Methods 

K -wires were used for fixation in two cases of 
incarcerated medial epicondylar fractures. The 
K-wir巴s were bent. cut and pushed deeply into 
the deep soft tissue. adjacent to th巴 bone. The 
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Fig. 1-A and 1-B : The media1 epicondy1ar fragment was incarcerated in the joint shown on pr巴operatlve
anteroposterior radiograph (Fig. 1-A) and 1atera1 radiograph (Fig. 1 -B )  

Fig. 1-C and 1 -D : The fragment was extracted surgically. reduc巴d and secured with two deep1y buried K 

wires， c10se t o  the bone. Radiographs were taken a t  5 months postoperative1y 
Fig. 1-E and 1-F : The fina1 f1exion/extension range of th巴 1eft injured e1bow is 140-5-0 degrees， compared 

to that of the norma1 right e1bow 140-0-5 degrees. 

stability of the fracture and the range of elbow 
motion were check巴d before closing the wound. 
The patients started the active elbow motion 
early at the fifth day after operation. The 
outcomes were assessed with the Mayo Clinic 
Elbow Performance lndex， which has 45 points 
for pain， 10 points for stability， 20 points for range 
of motion， and 25 points for activities of daily 
livingl) 

Results 

The range of elbow flexion and extension was 
found comparable to the normal contralateral 
elbow. The outcomes of these two cases were 

excellent by the assessment with 出巴 Mayo Clinic 
Performance lndex for the elbow. 

Case 1 (Fig. 1-A through 1-F) : A boy of 
twelve years old fell over his outstretched hand 
On clinical examination. he had a swollen and 
painful elbow without neurovascular lI1J ury 
The1'e was no suggestion of a reduced elbow 
dislocation f1'om the history. Th巴 radiog1'aphs
revealed the medial epicondyla1' fragment which 
was incarcerated in the joint. The patient was 
brought to the operating room three days after 
th巴 ll1J ury for the surgical extraction of the 
fragment and internal fixation with two deeply 
buried K -wir巴s close to the bone. Active flexion 
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and ext巴nsion exercise was started at the fifth 
day after operation. The flexion/extension range 
of the left injured elbow is 140-5-0 degrees after 
5 months. compared to that of the normal right 
elbow 140-0-5 degre巴s. The Mayo Clinic Per
formance lndex for th巴 elbow was 100 points. 
rating exceIlent. 

Case 2 (Fig. 2-A through 2-H) : A boy of 
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警量

Fig. 2-A and 2-B : 

The medial epicondylar fragment was incarcerated in the 
joint shown on pr巴operative anteroposterior radiograph 
(Fig. 2-A) and lateral radiograph (Fig. 2-B) . associated 
with the 巴lbow dislocation. 
Fig. 2-C and 2-D : 

The fragment was clos巴d extracted. open reduced and 
secured with two K -wires. d巴eply buried close to th巴 bo口e.
Radiographs were taken at 5 months postoperatively 
Fig. 2-E and 2-F : 

Active elbow flexion and extension exercise was started at  
the fifth day after operation. 
Fig. 2-G and 2-1-1 : 

The final flexion/ ext巴nsion range of the right injured 
elbow is 135-5-0 degrees. compared to that of the normal 
left elbow 140-0-5 degr巴es.

fifteen years old feIl  over his outstretched hand. 
On clinical examination. he had a swoIlen and 
painful elbow without neurovascular lI1J ury. 
Clinical and radiographic findings showed a 
medial epicondylar fracture associated with 
ipsilateral elbow dislocation. The patient was 
given a closed r巴duction of the dislocated elbow 
joint at emergency room und巴r intra-articular 



anesthesia. The elbow was reduced but smooth 
and full flexion and extension of the elbow could 
not be obtained. The radiographs confirmed our 
suspicion of the incarceration of the medial 
epicondylar fragment in the joint. The patient 
was brought to the operating room and had a 
successful c10sed extraction of the fragmen t 
under regional axillary block. Then. the surgery 
was carried out to bring the osseous fragment 
back to the humeral shaft and secured with two 
smooth K -wires. One of the wires went out of the 
humeral shaft but fortunately did not caus巴 any
serious problems. Active elbow flexion ancl 
extension exercise was started at the fifth day 
after operation. The flexion/extension range of 
the right injured elbow is 135-5-0 degrees after 5 

months. compared to that of the normal left elbow 
140-0-5 degrees. The Mayo Clinic Performance 
lndex was 100 points. rating excellent. 

Discussion 

1 .  The pin fixation provides adequate 

stability and early motion postoperative-

Medial 巴picondylar fractures of the humerus in 
children sometimes need open reduction and 
internal fixation2)3) . A common problem of this 
injury is loss of the final degrees of elbow 
extension. A loss of 5% to 10% can be expected 
to develop in about 20% of these fractures. 
Prolonged immobilization seems to be the key 
factor in loss of elbow extension. Therefore 巴arly
motion is essential to prevent stiffness in this 
fracture2)3). The patient is encourag巴d to remove 
the splint and start active motion as soon as 3 to 5 

days post injury. The splint is exchanged for a 
sling as soon as the patient feels he or sh巴 no
long巴r needs it for support. The same goes for the 
sling : it also is cliscarcl巴d wh巴n it is no longer 

needecl2). 
When choosing the surgical treatment. the 

fixation must be stable enough to allow early 
motion. Some investigators encourage the use of 
screws because pins provid巴 stability but clo not 
allow early motion2)3). Furthermore. a screw is 
usual ly chosen because it  a l lows a goocl 
compression2)3) . There were some cases with 
non-unlOns as postoperative results. One possible 
explanation is that the use of K -wires or smooth 
pins for fixation could not achieve aclequate 
compression in these failecl cases. How巴ver. this is 
only a hypothesis from a systematic review in 
which there was no much access to the raw clata 
from the pooled stuclies4). We suggest that the 
pins should be inserted into the bone in cliver 
gence. maintaining some compression through 
the fracture site 

Fowles recommendecl the use of two K -wires 
for fixation. AIl cases in w hich the K -wire was 
used healecl with bony union but some had 
significant loss of elbow motion. The author did 
not describe how soon the elbow motion was 
startecl postoperatively. Technically. it is not 
knowl1 whether the pin encls were buriecl cleeply 
in the soft tissue or 1101"). To obtain the early 
motion with pil1 fixatiol1. we bend the pin encls 
ancl push the pins cleeply into the soft tissue. close 
to the meclial epiconclylar fragment to facilitate 
the elbow motion postoperatively. 

About the timing of active motion postopera
tively. it is initiatecl 5 to 10 clays postoperatively 
with the screw fixatio口3) . while it was startecl at 
the fifth day after operation in our two cas巴S
Although th巴y startecl active motion early. both 
obtail1巴cl solicl bony ul1ion without loss of reduc
tiol1. There were no pin protrusion. 
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2 .  Pin fixation can be used for a small 

medial epicondylar piece 

If pati巴nts are matur巴 enough， the fragment 
can be secured with a cannulated 4 .  O-mm3) or 
3 . 0-mm screw6) . We think that the guiding K
wires， cannulated drill bits， cannulated screw 
drivers， cannulat巴d screws should be used for 
la:rge fragments in mature adolescent patients. 
When cannulated screws a:re used， more expen
sive equipment is r巴quired than is need巴d for 
pinning. Kobayashi highlighted the significance of 
the size of the fragment in medial epicondylar 
fractures， and suggested that conse:rvative treat 
ment is indicated for patients in whom the 
maximum diameter of bone fragment is 13 mm or 
lessi). We used 出e two 1 .  25-mm K -wires for the 
first case with a rather small fragm巴nt in a 12-
year old small boy 

The biggest limitation in this study is th巴 small
number of the cases. We have only two cases. We 
need to follow-up the results with mor巴 patients
to see any loss of reduction and other possible 
problems. 

1 74 

References 

1) Morrey BF， Adams RA : Semiconstrained ar

throplasty for the treatment of rheumatoid 

arthritis of the elbow. J Bone Joint Surg 74-

A : 479-90， 1992目

2) Chambers HG， Wilkins KE : Fractures 1nvolv 

ing the Medial Epicondylar Apophysis. 1n 

Fractures in Children (Rockwood CA J r. ， Wiト

kins KE， Beaty JH) ， Lippincott-Raven， Phila

d巴lphia， 801-819， 1 996. 

3) Beaty JH. Kasser JR : Fractures 1nvolving the 

Medial Epicondylar Apophysis. 1n Rockwood & 
Wilkins' Fractures in Children (Beaty JI-I， 
Kass巴r JH  et al， 巴ds) ， Lippincott Williams & 
Wilkins， 628-642， 2006. 

4) Kamath AF， Baldwin K. Horne妊 J ， Hosalkar 

HS : Operative versus non-operative manage

men t of pediatric medial epicondyle fractures : 

a systematic review. J Child Orthop 3 :  345 

357， 2009. 
5) Fowles JV. Slimane N. Kassab MT : Elbow 

dislocation with avulsion of the medial humeral 

epicondyle. J Bone Joint Surg 72-B : 102-104. 
1 990 

6) Martin JR. Mazzini JP : Posterolateral elbow 
dislocation with entrapment of th巴 medial

epicondyle in children : a case reporl Cases 
Journal 2 :  6603， 2009 

7) Kobayashi y， Oka y， 1keda M， Munesada S : 
A vulsion fracture of th巴 medial and lateral 
epicondyles of the humerus. J Shoulder Elbow 
Surg 9 :  59-64. 2000. 


