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Operative Treatment of Displaced Medial Epicondyle Fractures
Using K-Wires Cross-Fixation

Youn Moo Heo, M.D.,, Sang-Bum Kim, M.D.,, Jin Woong Yi, M.I}, Jae Ik Lee, M.D,,
Hyun Jin Yoo, M.D., and Tae Gyun Kim, M.D.”

Department of Orthopedic Surgery, Konyang University College of Medicine, Daejeon, Korea

Purpose: The aim of this study was to investigate the clinical and radiological outcomes following reduction of displaced medial humeral
epicondyle fracture with a K-wire cross-fixation.

Materials and Methods: Seventeen patients (mean age, 12.7 years; 12 boys and 5 girls) who underwent cross-fixation using K-wires
in displaced medial epicondyle fracture, regardless of dislocation, were included. Surgical outcomes were estimated using the Elbow
Assessment Score of the Japanese Orthopaedic Association. Statistical significance between the elbow assessment score and age,
fracture type, dislocation, displacement width, and size difference between bilateral medial epicondyles was estimated 6 weeks after
surgery.

Results: The mean elbow assessment score among the patients was 98 points (range, 94-100 points). Displaced medial epicondyle
fractures were radiologically classified according to 3 groups: minimally displaced (2 cases), entrapped (9 cases), and associated with
dislocation (6 cases). The mean displacement width of the fracture fragment was 11.6 mm. At 6 weeks postoperatively, the medial length
of the distal humerus (28.6 mm) was greater compared to that of the contralateral side (28.1 mm). Displacement of the fracture fragment
was statistically related to the elbow assessment score (p=0.011). The other assessed values did not show statistical meaning.
Conclusion: Open reduction of the displaced medial humeral epicondyle fracture using K-wire cross-fixation in children and adolescents
showed favorable clinical results with no instability or elbow complications.

Key words: humerus, medial epicondyle, fracture, K-wire, fixation
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Table 1. Demographics of Patients

Variable Value

Patient 17
Age (yn) 12.7 (7-17)
Follow-up period (mo) 49 (17-86)
Sex (n)
Male 12
Female
Affected side
Predominent 1
Non-predominent 6
Fracture type (Rang’s classification)
| 2
I 9
1] 0
\1 6

Values are presented as number only or median (range).

Figure 1. A 17-year-old male with a fracture in which bone fragment is positioned in the articular space. (A, B) Bone fragment positioned in the
articular space, anteroposterior (AP) and lateral view. (C, D) Elbow was not reduced because of a bone fragment seen in AP and oblique view.



515

Treatment of Displaced Medial Epicondyle Fractures Using K—Wires

3 lofok ZWO| Kol Fhsatect. & Aol HBUH F A 3t
Ao] BuHEl Sl Q917 whell A1) Aefel Tt Bele
ShA] Qpgieh et BHL FHAhT 12 B L4amm K24 B A /RS OARAT-gh D0l o g e Y A%
olg3te] WYFH O FA 2G7] Slol ] TA FRAY  E BFOIA S BHYT RS Sak Sl g9l
U oS SABHTHFi 2. ol B4 BUAB olg3t o, NAY BTG FHL Sa5H FeE otk YA 7
of Bok2 BYALE & Fo| AR AL FYOR MM BE Jet T AL QU0 B 3US AL o B
ABte] FBE-L 0F BT5t0) YA 43 WYL Ak $E 48F(4-637H BRIATE

3B 25 ARsIgon AR

) T 790 W Vs Hele e = o VA SR 2
° stoict ol A 1790 5= 6ol A =3 F=(flexion contracture)S H L.

2] &29] AI}= Japanese Orthopedic Association®] Elbow As— T &3 G52 5EOfA] 5%7kA] SHE QI $< 2 (further
sessment Score system -2 O-8SFATE o] Y-S FF, WEH  flexion) 130%=0A 150%=7H4] S = AT 0|52 27| 44 Al
=5 HY 2 HE H s AR Ve 2R o 2 SRkl exseldlen A4 Al =1

A 7R R FdE] Jlon BE HRE Aibsto] Hd) Haee TS 3AH] %ith
1008 2.2 5} tHTable 2). HE =L o= S Ho 4970 LA Elbow Assessment Score
SO 9= dehZolA FHo| Holxl B39 IR & SAor=t S B Ha= 98- (94-1008)01 3 e
A ZE7HA ] 2 DA E SHoITE 2 M9 A& 2YE SxpEo] T 7hs 89 d9olA &5 9o Algte] 8l
g B QEE A o R Yepd Aot wdstgion I o] Hof HRG0H)E WA Z3 sHAw 55 99 9 EQHd
©] 912} Elbow Assessment Score@t®] AT/ estaAl /g, gk 9 Uigh WY (deformity), 715 R < FHollA= A2
S tHFig. 3A). Ff 45 B4 7] g2 & & Elbow Assessment Score+= Uf
Udmte] dol= ks ASolA Ao r At ol W 4t AS o 4= Uslth
o] HRet A== HolE SAotth 4 Al 2719 A T A1 W AE S-S B+ 11.6 mm (6-36 mm) 9]
5 Iyt HG AR g 1A A2 ek EG AR WA Eof A A & 1EA W F2 286 mmE 4 GA A
I} Zol g vl st Zolo] S §-5F5 st Wi o] S WA = 281 mmE 05 mm S7HE B
lbow Assessment Score@}e] ATHI-S Tetsto] 235 Uitat Elbow Assessment Score®t 4 Al WAk ZH ] A= 4

o NS
o7k &Ape] of| 25 I A 02 oS = QeA] dotEIAL  BAIE 0493, FOIERE2 00M4E Hof e =4 e

U} 80148 Folsk 4~ Q191 11 Elbow Assessment Score2}

Arak

|
9] Z-2- Spearman test’d AT 0.128, 7-2 25 0.649= A3
2 BO|X] IS THTable 3). =48 FEioll T= Elbow Assessment
Score®] 27| 8]+ Kruskal-Wallis testE- ©]-8-5FF L A -7-9]
52 0.1870| it

Figure 2. Pre- and postoperative state of a 17-year-old male. (A, C) Bone fragment positioned in the articular space, anteroposterior (AP) and oblique
view. (B, D) Bone fragment was fixed by 4 K-wires seen in AP and oblique view.
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Table 2. Elbow Assessment Score system (Japanese Orthopedic Association) ~ Table 2. Continued

Measure Point Maximum point Measure Point Maximum point
Pain 30 Function (activities of daily 20
None 30 living-+muscle power)
Difficulties in sports or heavy labor 25 Activities of daily living 12
Slight 20 Washing face
Moderate 10 Easy 2
Severe 0 Difficult 1
Range of motion (*) 30 Unable 0
Flexion plus extension () 22 Eating
<15 0 Easy 2
16-30 3 Difficult 1
31-60 Unable 0
61-90 10 Fastening buttons
91-120 15 Easy 2
121-135 18 Difficult 1
>136 22 Unable 0
Supination plus pronation () 8 Pouring a glass of water
<30 0 Easy 2
31-90 2 Difficult 1
91-120 4 Unable 0
121-150 6 Self-hygienic care
>151 8 Easy 2
Instability () 10 Difficult 1
No instability 10 Unable 0
<10 P utting on and taking off socks
>11 Easy 2
Deformity 10 Difficult 1
Varus () Unable 0
None 10 Muscle power 8
<10 Flexion (grade)
<15 5 5
>16 4 4
Valgus () 3 3
<15 10 2 2
<20 1 1
<30 0 0
>31 Extension (grade)
5 3
4 3
3 2
2 1
1 0
0 0
Summation 100
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Figure 3. Method for measurement of displacement degree of bone
fragment and medial epicondyle width. (A) Displacement degree was
defined as distance of between proximal point of the fractured site and
the same point of bone fragment (a, proximal point of the fractured site
in the humerus; b, same point in a fractured bone fragment; D, distance
between a and b). (B) Medial width was measured like (m, midline of
the humerus which was the longitudinal axis; p, apex of the medial
epicondyle; L, length; U, ulna side; R, radial side).
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Table 3. Coefficient and Significance Probability between Elbow
Assessment Score with Displacement and Medial Width

Spearman rho Displacement Medial width*
Correlation coefficient 0.493 0.128
Significance probability 0.044 0.649
Number 17 15

*Medial distance in postoperative 6 weeks.
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