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= Abstract=

Clinical Observations of Internally Fixed Supracondylar Fractures of Humerus in
Children

Ig Gon Kim, M.D., Sang Ho Park, M.D., Ju Ho Song, M.D. and Chong Ill Yoo, M.D.

Department of Orthopaedic Surgery, College of Medicine, Busan National University
Busan, Korea

A supracondylar fracture of the humerus is the most common fracture of the elbow in children, and
it may also be one of the most difficult fracture to treat.

To obtain a good result after a supracondylar fracture of the humerus, an accurate reduction is ne-
eded. This region of humerus is very thin, and even if reduction is obtained it may be unstable. 104
children with 104 supracondylar fractures of the humerus were managed at the Department of Orth-
opedic Surgery, Busan National University Hospital from Jan. 1979 to Dec. 1983.

Of 104 patients, 48 cases which fixed internally were reviewed and following results were obtained.

1. The average age was 7.6 years, ranged from 18 months to 15 years, and 68.8 % were bodys. The
left humerus was affected in 58.3 9%.

2. In type of fracture, extension type was 95. 8%. Type Il was 12 cases (26.1 %), Type III 22( 47.8
% and Type IV 12 (26.1%). Posteromedial displacement was 75 % (35 cases).

3. Average loss of motion was 11.9; and change of carrying angle was 5.1°  In change of range of
motion by the final follow-up date, during 3 to 6 months that was relatively high by 37.5°, and
then the change was improved. During 2 to 5 years the change was 5.6°, and 1 to 2 years that
was similiar to the whole average by 11.7°.

4. By the modified Mitchell & Adams’ criteria for grading results, excellent were obtained in 30.4
%, good in 45.3% fair in 10.0% and poor in 6.3 %. Namely, satisfactory was 93.7% and unsatis-
factory was 6.3 %.

Key Words: Humerus, Fracture, Supraconclyle, In children, Treatment, Internal fixation.
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F-2]3kof of ghrt.
ozt Fyel Aol
7 obe] AshE A5 FAHE
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II. ZAlcH&r 38 2HEY

(1) ZApcH A

1979w 1926} 1983 1297ba) 7k 5d%5<l
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Table 1. Age and sex distribution

Sex

TE AR 3 Yol YA Ate] S5 48
A€ AHdo= sl

(2) praruy

1) ¥d 3 HHER

T 488 F ol 332, oo} 15824 1 wgL

2:101%3 Ag2FE 18 Yol 4 154 7AA|=
A HF 7649208 544 9A 7=} 303
(62.69) %t} (Table 1),

2) 29ld aMxT

48+ 5 #Zo) 284 (58.3%) 24
%) X} okzk whotct(Table 2),

3) 2% MEMR Y AlZt
FHF 2447 o] Well 258 H$
%) S 149 ol o HuAHEE 4
29 glsledl WA olv F4 +

© % 208 (41.7

Age (yr) Total (%) TS AT Ao EeAEE L5y
Male  Female Fol AH 207 Yojudk 2o} (Table 3
0— 2 2 2(4.2) 4) 2EYe
2= 3 ! 12.1) FAYY SAel g EFol =2 A4go) 46
3— 4 1 1(2.1) A (95.8%) 9o YL 29 (4.2%) o 3ka}
4— 5 3 1 4( 8.3) %At} (Table 4).
5= 6 4 ! 510.5) £ E olg 25ol @2 Type M7} 220
6— 7 8 3 11(22.9) (47.8%) 2 7bz ebskom Type I, Type N7t 7
-8 6 3 518.7) 2t 1200 (26.1%) 91+ (Table 5.
8= 9 4 1 5(10.5) o] % 3520 (76%) 4 Ao 2 U9 FH A
9-10 2 ! 5(6.2) A7k Lol AL BAY + Asleh
10—11 1 2 3(6.2) 5) Q97|27
11—-12 2 1 3(6.2)
12— 1 1(2.1) Table 3. Duration between fracture and treatment
Total (%) 33(68.8) 15(31.2) 48(100.0) Duration —No. of cases— Total (%)
Table 2. Site of injury O/REI/F C/REPP
—12H 7 2 9(18.8)
Agelym) Rt Lt Total 12-24H 15 3 18 (37.5)
0—2 2 2 1— 3D 1 10(20.8)
23 1 1 3— 7D 4 4(8.3)
3—4 1 1 7—14D 5 5(10.4)
4=5 2 2 4 14D — 2 2(14.2)
5= 6 2 3 S Total(%) 42(87.5) 6(12.5)  48(100.0)
6= 7 3 8 u H: Hour, No: Number, I/F: Internal fixation,
7— 8 4 5 9 P.P.: Percutaneous pinning, D: Day,
8— 9 3 2 5 O/R: Open reduction, C/R: Close reduction.
9—10 2 1 3
10—11 3 3 Table 4. Type of fracture
11-12 3 3 Type Number of cases (%)
12— 1 Extension 46 (95. 8)
Total (%) 20(41.7) 28(58.3) 48(100.0) Flexion 2(4.2)
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t} (Table 6).
6) L{RA| Suted o BHEE
WA FubE4 o 35S AeE 8T
¥ 3@, AFAAekel 28, HFAAv] 18,
Volkmann ¥ &4 7% 134, 5349 o334
1890 TPy FabEA AT Type I,

Table 5. Type of fracture in posterior displacement

%

Type of fracture No. of cases %
Type 11 : M.D 9 19.6
L.D. 3 6.5
Type MM : R. 2 4.3
R. with M.D. 16 4.9
R. with L.D 4 8.7
Type I : Complete M.D. 10 21.7
Complete L.D. 2 4.3

M.D.: Medial displacement
L.D.: Lateral displacement
R.: Rotation
No.: Number

Table 6. Duration of admission

No. of patient

Duration{day) Total
O/RcI/F C/RcPP.

- 5 1 1 2
5—10 6 4 10
10—15 28 1 29
15—20 2 2
20—25 2 2
25— 3 3
Total 42 6 48

Note: about the symbols, refer to the foot note
of table 3

N7t Zz 34, 4824 vy 358 ¥irh
(Table 7). Z2ivt THHeR] Hlsdl gt wEL
Type N7} 33.3% 24 Type M(13.6%) Bc} v]mA
2 Holsdch.

7) Nayd

1. 23X Hes % HI¥s

YA FEE 8 JaHEL 4AT ALEe 2

~33 =+ gﬂ'ﬁa A| 2t Ashgk 363, A
7t dojnd 28, FAFE £ 28, M F
A 2#4d.

A Al w3 el 4 Cambell W FurEabyvel] s}
o YA€ B8t 208 K4es ¢
2 WA F FA-L 900 T I el A
He o1V SRR sk Fup AAbxl 4oy

l

g 2ls
Fog 2~3F7 A&l 554 HEFLE
F 2~3FN A Alzsigdel. K34 AAEL T4
T AAo| whpA AR A A dERd) Alalsta £
obe| TFHA T Ao gt A= AW
WA FF 465l A T4 2 HAntaiaEtlA 4
A 8153 ch.

2. 31 M WuASE

ZAs A RS2 AT d5-22 Fao] Slef

Table 7. Initial complication

No. of cases

Complication Total
Typell Typell TypelN

Radial nerve 1 2 3
palsy

Median nerve 1 1 2
palsy

Ulnar nerve 1 1
plasy

V.L C 1 1

Ipsilateral distal 1 1
radius fracture

Total 1 3 4 8

V.1.C.: Volkmann’s ischemic contracture

Table 8. Change of motion by final follow up date

Loss of range of motion (degree)

Follow-up length

Total Average(degree)

0—10 10—20 20—30 30—
3— 6M 1 1 2 37.5
6 — 9IM 2 3 2 1 8 16.9
9 —12M 4 1 1 11 12.7
1— 2yrs 6 5 3 1 15 11.7
2 — byrs 10 1 1 12 5.6
Total(%) 23(47.9) 13(27.1) 7(14.6) 5(10.4) 48(100.0) 11.9

M: Month, yrs: years
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st

AAlukg shall A v E A FEEE A o
AbZE. 7] (image intensifier) & o]-&3tq 2702 K

Ao A Azt WEY YA £ A

FAA 4% 9 HAstd HF AAT FHE
SIBER S, T F4A Anie Yol
ol Ah % Yol £ UE AA, 3 FAAL
60° ~90° FIZ A7) Ao A 2~3F7 A5
ot £F 2~3%d4 54 FHEFE A=Eg
o0 F4 FL AArH s A £F 4~6F0] K
24 AAEE 44§99

8) XIgM&y

A8 Ao g HAH 2 A AZFPHe
EH ¢ 9 carrying angle S 71 E2 2 3o 3T 3
Al Asg 2R

Ho

nY

F94 4258 448 AT

B} 9.6°2 A EE ¥ 9} (Table 10),

A71% $599 WHE B HE 34 3~67)
Yoll 4 EFA7t FF 37.5°% L 2 o] Foll &%
ol HES) AR RLUE Rel FUck,

2. Carrying angle 2| t43}

5°0]W 9] carrying angle®i3}s} & A
(75 0%) 24 7H2 ggro s 15° oj4kel 73

2 g4l —rﬁﬂs"’érl HE7E ARy 18(2.1%) ¢l
A A by 89l dle gl

HAFA 7|2ke] AejAel =2} carrying angle

WA E4d 2.5°,

$-71+36%

'T't‘

o WEhe FEE FAE 2gom WE Wse
5.1° ¢ v} (Table 11),
A3 A WTAEE AT 6ol B A

Table 9. Change of motion by methods of treat-

ment
1. 2SHHA cfst 1 Change of No. of cases
Az ZAdl da 100 oW L3Ae] A Chang ' Total
w797t 238 (47.9%) 24 HE Bk 30' °l (degreey O/RTI/F C/RT PP
Are] AL 53 (10.4%) ol A & F A 0—10 19 4 23
11.9°9] EFAI3re] A3t (Table 8). 10—20 11 2 13
X ANE HTE 9.5°0 2 o] FTAA As] A 2030 7 7
WRdsgd 4AT AL 3T 4.7, €A 35 30— 5 5
= 9 I ES 44T A HF 10.2°9 A Total 42 6 48
1&& 2 giet (Table 9). Note: about the symbols, refer to the foot note
AR AN HF 8.8°5 25 o] Foll4 A3l = of table 3
Table 10. Limitation of motion
. . Limitation of flexion Limitation of extension
Limitation of motion (degree)
O/R T I/F C/Rt PP O/R.C I/F C/RT PP
0—10 29 5 31 5
10—20 8 1 9 1
20—30 4 2
30_.
Total 42 6 42 6
Note: about the symbols, refer to the foot note of table 3 o
Table 11. Change of carrying angle by final follow-up date
Follow-up length Change of carrying angle (degree) Total Average (degree)
0—2 5—10 10—15 15—
3— 6M 2 2 1.
6— 9M 5 1 2 8 5.1
9 —12M 9 1 1 11 4.5
1— 2yrs 12 2 1 15 5.3
2 — Byrs 8 1 2 12 6.0
Total (%) 36(75.0) 5(10.4) 6(12.5) 1(2.1) 48(100.0) 5.1

M: Months, yrs: years
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Table 12. Change of carrying angle by method
of treatment

Table 13. Grading results

CF
Change of No. of cases F.F 0-=5 510 10-15 15—
carrying Total —
angle(degree) O/RTI/F C/RT PP 18 ;‘; E G G F
0— 5 30 6 36 h G G G F
510 5 20—30 G G F F
30~
10—15 6 0 F F P P
C.F.: Cosmetic factor, change of carrying angle
15— 1 1
(degree)
Total 42 6 48 F.F.: Functional factor, loss of motion (degree)
Note: about the symbols, refer to the foot of E.: Excellent, G.: Good, F.: Fair, P.: Poor
table 3
Table 14. Result by final follow-up date
Follow- up Results Total (%)
length Excellent Good Fair Poor
3 — 6Ms 1 1 2(4.2)
6 — 9Ms 2 4 1 1 8(16.7)
9 —12Ms 5 5 1 11(22.9)
1— 2yrs 5 8 2 15(31.2)
2 — Syrs 6 4 1 1 12 (25.0)
Total (%) 18(38.4) 22 (45. 3) 5(10.0) 3(6.3) 48 (100.0)

Ms: Months, yrs: Years

Zm o] w8 carrying angle®] WEE Holx ¢
gkc} (Table 12),

3. Xz24H 9 gEE

22442 A3l carrying angle 2| H3lE Mo}
A Lsled 258 433 Mitchell 3 Adams® ¢| s}
w71 &4 o £33t} (Table 13).

3HE 24l g A7+ Excellent 182 (38.4
%), Good 22¥) (45.3%), Fair 53 (10.0%) =4
ok 5.8t A FHsatisfactory) 7} 93.7% L "bEZ. 4=
%3 73 (unsatisfactory) = Poor 33 (6.3%) $i=t.

75 1 WngEE AAYR 63l A+ Excel
lent 48, Good 2# 24 25 atE22-i- A3E
B .9} (Table 14),

Poor 3#ladldE 25 FHSH AlTie] 30°0]4
0]$lom carrying angle$] W3l 10~15°24 7|
Sl 847t el g a4 ¥} @ YL
LR L8

3 2dlel4 2 ARIT #de] oy BF
EAAo|glen A4 HFAAH, HEZE F
9 #F 3 de g

m &# % 1ot

zob 42F SHYFHE £obel FAHY

ik

AF b 28 & 4 A FHRA Blount”
£ 60%¢°l o] Btz Bu3loict.

od#de ¥ Eliason' - 104 ol 4 84%
A}| 8k 5~8Aloll A 7H4 e HIEE ®oloh
319l o= Henrikson'® & 10 4] o] Al A= vl

e UEE Moy 6~74014 7HA gl g
Ar}. Rockwood!” &= 6.6 4], o|¥%-& 74let 3}
gor E FHAAE HiF 7.64 3 5~947+30
#2A 62.6% 5 BGlch o| QA Lolol4 AbetF
AT B ol FEAE 6.54 R0l AR+
2 3 4 (remodelling) F-ol| ¢b7] = Foll Fzbrto] 2
M e £A£2% = coronoid fossa, olecranon fossa
7hal weol gle} aFell M2 HAYSE 4T of
A ghelE ) Rsbi ¢ 2 Abeiel] oo Fs|AE
o] 9 okt Alejo]i o ylell lul4d of 2ho] %_9_6_]-
Agg st FAlAAN BHTFEEES A2
7 E4E dod + e A= 5
Fo|ghi ghepn,

i ol 3k W& De Palma® & ‘dololl4] 3u4
Tachdjian®® & 2ujz} 3 3}9l oo & Selo4E 2.2
: 114 whofell 4] ezl o HIEE Hed o]
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DO
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