365

J Korean Orthop Assoc 2016; 51: 365-370 e https://doi.org/10.4055/jkoa.2016.51.5.365

Original Article

pISSN : 1226-2102, eISSN : 2005-8918

www.jkoa.org

Radial Overgrowth after Surgical Treatment for Pediatric
Distal Radius Fractures

Min-Wook Kim, M.D., Choong-Young Kim, M.D.”, Dae-Hyun Yoon, M.D., Dae-Hee Kim, M.D,,
Jung-Ho Lee, M.D,, Ji-Hoon Park, M.D., and Young-Soo Choi, M.D.

Department of Orthopaedic Surgery, Kwangju Christian Hospital, Gwangju, Korea

Purpose: The purpose of this study was to examine the influence of radial overgrowth after surgical treatment for pediatric distal radius

fractures.

Materials and Methods: Twenty-two pediatric patients under the age of 10 years who underwent surgical treatment for a distal radius
fracture without physeal injury were enrolled in this study. They were divided into 2 groups according to the ulnar fracture; distal radius
alone fracture in 9 patients group and radioulnar both fracture in 13 patients group. The radial length, ulnar variance, and radial inclination
at the last follow-up X-ray were measured using a simple lateral radiograph. The visual analogue scale (VAS) of distal radioulnar joint pain,
the Mayo wrist score, and range of motion of the wrist were assessed for the clinical results.

Results: At mean follow-up period of 3.7 years, radial overgrowth was 2.2 mm (p=0.01) compared with the un-injured side. There was
negative ulnar variance on the injured side, an average of 0.8 mm (p=0.01). Clinically, mean VAS was 0.2, and the Mayo wrist score was
99.3. No significant difference in radial overgrowth (p=0.32), ulnar variance (p=0.99), VAS (p=0.29), and the Mayo wrist score (p=0.34) was

observed between groups.

Conclusion: Radial overgrowth and negative ulnar variance was observed after surgical treatment of pediatric distal radius fracture
without physeal injury. However, the radial overgrowth does not affect clinical outcomes.

Key words: pediatrics, radius fracture, growth
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Table 1. Demographic Data

Zelobr] B4 5 9] BHo] B 8oy
 Al7gol Lt Bke] o] Sy

Radioulnar

fracture group

. Distal radius
Variable
fracture group

Total of patients 9
Gender

Male 6

Female 3
Age (y) 6.5 (1-10)

Follow-up duration (yr) 3.9 (1.9-6.6)
Bone union time (wk) 4.8 (2.9-6.3)

7.5 (3-10)
35(1.0-6.9)
5.7 (3.3-10.4)

0.628

0.69
0.64
0.48

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

229.06 mm

221.82mm
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9= Al Qlstich 448 BAl Bt A2 71AI(1-10
o} 159, oo} THo| Tt Ak fIol o B A Z LTI}
5%), SAALILZE 9 (40.9%), 71EFAFTLZE 19 (4.5%)0] 9
2 &Z7do] 19%(86.4%), AMd ZHo| 38 (13.6%)°]
Holg 9] FHL 169(727%), 9Y 1 2HEL6
1992 A9 8= o ZEolglen, 13
= F o8 BasdrHTable 1).
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Figure 1. (A) Radial length was measured parallel to the long axis of the radius from radial head articular surface to distal radius articular surface in
a simple forearm anteroposterior (AP) X-ray. In this patient, radial length discrepancy was 7.2 mm. (B) Ulnar variance was measured as the distance
between a line perpendicular from the carpal joint surface of the distal end of the radius toward ulnar and the carpal surface of the ulnar in a simple
forearm AP X-ray. Radial inclination was measured as the angle between one line connecting the radial styloid tip and ulnar aspect of the distal radius
and a second line perpendicular to the longitudinal axis of the radius in a simple forearm AP X-ray. Radial inclination discrepancy was not seen in this

patient.
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IBM SPSS Statistics ver. 22.0 for Windows (IBM
Co., Armonk, NY, USA)E ©]-8sI4itt. 711}t e=0] YA A
A= dH|15}7] Y3l Wilcoxon signed rank test, F o+ AFo] 2] &
Ay Axt 242 Mann-Whitney U-testE Al ¥stE Tt 18] @
S4017F 2 mm o I3 5ol ThE Rl 245 95l chi-
squared testE AlYoFR L, BE A9 SAA 9 2 pat
©] 0.05 0|9kl F-¢-= sk3ich

741

42 3t
Bt 37 FAVG TS 2F Hol= Bt 20514393 mm, S
QT 7ol F 20274391 mmE 8F IAAS Fd 22 mm
(P=00DE B T= #Z Hol= F -14£20 mm, 15 &
Z ol FH4 -06+ 14 mm=E = ¥Hol 2fol= F -0.8 mm
(p=00DE HE3th 5 25 FAR= Bt 2594335, 7115 25
AARE B 25414052 @5 AR Abol= Fd 05 (p=0.13)5

Table 2. Comparison of Difference between Injured Side and Un-
injured Side

Variable

Injured side

Un-injured side  p-value

Radial length (mm) 205.1 202.7 0.01
Ulnar variance (mm) -1.4 -0.6 0.01
Radial inclination (°) 259 254 0.13

Values are presented as mean.

HtHTable 2).

57 24E € —’;‘—4 HlwoA, 7 W ZETel - 3
2 02 TS FF 16 mm (=009, HF o] ol BF
-0.9 mm (p=0.04), R% % PZM Hi 04%(p=026)2 B
ok 82F BA BHI] B9, 85 23 IYFL B 26 mm

(p-002, 2 ol Aol HE 07 mm (009, 85 24 Ao

—

L B 065 (=032 Bgct 28} 0 F o= 22T 3
T A FAEFE] vl wokS tis 2F I3 (p=032), 2F 24

Ho|(p=099), 8= A AHp=057)2] 2to]= $1 A tHTable 3, Fig. 2).
WA AatollA 24 F9] 44 BH A BS A
= Fa 0280-27), Mayo 5 Ha= Hat 9.3%8(95-100
), ko] &5 ¥o= A 93%(65-70%, A= 70%), F
8LOE(75-85%, 712 85%)2 945t AuME Uepitt 9
=it Q-E A FETY v FAOA A7 B Ak
A4(p=0.29), Mayo <5 A(p=0.34), HF2] 5

p=0.78, §1& p=0.74)°A Z}o]= ¢ THTable 3).
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Figure 2. In radiologic results, there was no significant difference
between distal radius fracture group and radioulnar fracture group. RLD,
radial length discrepancy (p=0.32); UVD, ulnar variance discrepancy
(p=0.99); RID, radial inclinatioin discrepancy (p=0.57).

Table 3. Comparison of Difference between Distal Radius Fracture Group and Radioulnar Fracture Group

Variable Distal radius fracture group

Radioulnar fracture group

Radial length discrepancy (mm) 1.6 (-2.2-7.7)
Ulnar variance discrepancy (mm) -0.9 (-4.0-0.1)
Radial inclination discrepancy (°) 4 (-1.3-2.9)
Visual analogue scale 4 (0-2)
Mayo wrist score 98.9 (95-100)
Supination (°) 80.0 (75-85)
Pronation (°) 69.4 (65-70)

6(0.0-8.9) 0.32
-07(27 2.6) 0.99
6 (-5.0-5.4) 0.57
1(0-1) 0.29
99. 6( -100) 0.34
82.7 (75-85) 0.74
69.3 (65-70) 0.78

Values are presented as median (range).



Table 4. Frequency of Gender, Level of the Forearm Fracture, Presence 3 9]

of the Ulnar Fracture by Radial Overgrowth More than 2 mm 03 mm; 3%1_7‘_:]; o] IMgAFo] WSk B stYITh E35] 9
W AR ololX B 44 mm Zo]9] @F Tl YAE|GET, o] %
Total of patients 10 (45.5) 12 (54.5) Sojl= HZo] =A] AT A4 o] 98-S B slEth Nielsen
Age () 062 3 Simonsen”2 2:0ke] FILHL BHoIA AQ S o]-85to]
26 7¢467)  8(833) THES AT 54 o4 AT A BE & Ak At
<6 3(42.9) 4(57.1) F 9E 5 U o, A Fhote] 56%04 aZ3F HEZo] Zo]
Gender 062 wEg R, B T8 Aol 24 mm B asherk
Male r@en 8039 ol a3} 2To| Zo| o] 2T WA Aupe] F GFol
Female 3(429) 4(67.9) 0]2]7] ¢k 7l o2 whekstglt. Zimmermann 50 4ote] A
Level of the forearm fracture 0.42 QY TA T HRA 222 A|FSH 2320 (FH LFo] 9A)E tiAr
Metaphysis 8 (50.0) 8 (50.0) o2 P 108 2A3 AT B UsHAT] 81% SHRfol Al E20|
Distal diaphysis 2(33.9) 4 (66.7) QL 025t ATNE AL S~ Q19T WAMA AFRAY 3 AR}
Ulnar fracture 0.64 A 2 HAR= ZFZF 949%9F 98%2] Sxfol|l Al A=} H| woly-S
Presence 6462  7(538) o) U5k Z4E qick ST A2 wol A 3 3 63%
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Values are presented as number (%). = QF o] IS SR 4~ Yo HT 54 Hol&
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