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A Clinical Study of Supracondylar Fracture of the Humerus in Children

Kwang Hoe Kim, M.D., Kwang Suk Lee, M.D. and Suk Il Kim, M.D.
Department of Orthopedic Surgery, College of Medicine, Hanyang University

Supracondylar fracture of the humerus is the most common fracture about the elbow in children, and frequently accom-
panies neurovascular complications. It is one of the most difficult to manage and is frequently associated with significant
residual complications. In the treatment of supracondylar fracture of the humerus, prompt and accurate reduction without
additional trauma is mandatory.

114 patients with supracondylar fracture of the humerus who were admitted and treated at the Department of Or-
thopedic Surgery of Hanyang University Hospital from May, 1972 to May, 1981 have been reviewed.

The results obtained are as follows:

1. Supracondylar fractures of the humerus frequently occurred between the ages of 5 and 12 years (77.2%), and the sex

ratio was 2.5:1 in male to female.

2. Of all fractures, 96.5% were the extension type and 3.5% were the flexion type. According to the Holmberg classifica-
tion, type IV fractures were most common.

3. In the injuries associated with fracture, there were 6 ipsilateral forearm fractures, 6 neural injuries, 4 vascular injuries,
and 2 neurovascular injuries. In 8 traumatic neuropathies, median nerve was involved most commonly, and they were
recovered spontaneously within 6 week except 1 case, which was repaired surgically.

4. Most cases were treated successfully by early manipulative reduction, but in the presence of neurovascular signs and
symptoms, continuous traction or open reduction was indicated.

5. The result of treatment of the conservative treatment group was better than that of the operative treatment group.
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AFHe AFo| glo] A3 AR FHA Type N7}
48§ x84t} (Table 5).

Table 1. Age and Sex distribution

Se:

\ Male Female Total (%)

Age(yrs.)

Under 2 0 1 1(09
3— 4 11 1 12 (10.5)
5— 6 6 9 15(13.1)
17— 8 19 13 32(28.1)
9—-10 15 7 22 (19.3)

11—-12 17 2 19 (16.7)
13—14 9 0 9(79
15—16 4 0 4(3.5)

Total (%) 81 (71.1)33 (28.9) 114 (100.0)

Table 2. Side of injury

Side No. of cases (%)

Left 75 (65.8)

Right 39 (34.2)

Total 114 (100.0)

Table 3. Causes of fracture

Cause No. of cases (%)

Fall from a height 65 (57.0)

Fall on the same level 43 (37.7)

Traffic accident 4( 3.5)

Others 2(18

Total 114 (100.0)

Table 4. Classification of fracture

Type No. of cases (%)

Extension 110 (96.5)

Flexion 4( 3.5)

Total 114 (100.0)

Table 5. Classification of fractures (by Holmberg)

Type No. of cases (%)
Type | Fractures without displacement 16 (14.1)
Type li Fractures with sideways displacement 26 (22.8)
Type llI Fractures with rotation, with“or without lateral displacement 21(18.4)
Type IV Fractures with complete displacement (no contact between the fragments) 51 (44.7)

Total 114 (100.0)

— 319 —



5, HelEEe HHYY

Ao Foe Agiupake FHPANL 67(58.8%), %
9w 97} 2104(18,4%), ¥4ANA7t 641(5.3%), A
WA g7} 4o(3,5%)°1 A 1661(14.0% )& FH
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Table 6. Displacement of distal fragment

Displacement No. of cases (%)
Posteromedial 67 (58.8)
Posterolateral 21 (184)
Posterior 6(53
Anterior 4( 3.5)
None 16 (14.0)
Total 114 (100.0)

Table 7. Duration between injury and Hospitalization

Duration No. of cases (%)
Under 6 hr 69 (60.5)
7—12 hr 21 (18.4)
1324 hr 12 (10.5)
2— 3D 7(6.2)
4~ 7D 3(2.6)
Over8 D 2(18
Total 114 (100.0)
Table 8. Associated Injuries
Injury No. of cases |
Fracture of ipsilateral forearm 6
Neural
Radial nerve 2
Median nerve 3
Ulnar nerve 1
Vascular 4
Neurovascular 2
Total 18 i

i
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Table 9. Treatment

W i 1 1 v Total (%)

Method
Simple plaster splint 16 16 (14.0)
Closed reduction & plaster splint 23 13 29 65 (57.0)
Dunlop traction followed by plaster cast 1 1(09)
Skeletal traction followed by plaster cast 2 4 12 18 (15.8)
Percutaneous pinning & plaster cast 1(09
Open reduction & internal fixation 1 3 9 13(11.4)
Total 16 26 21 51 114 (100.0)

AFagie,

d) Zdu ¥ DA% 3 (percutaneous pin fixation)

EFEE F 48y A4 HAAF 2da §x3)
717 A8 23 TA looae Bdg 5442
AL&8h2] k3 image intensifier & 54] 3}oll Kirschner 2
£3& ASlste] 448 WadP F 4z vy
ghaleh X—AaAq4 TF3o) A8 Kirschner &4
A3 gl E AAde 554 FAd $5& A
staieh,

e) 33X XS (open reduction) £ DX X2

=45z AHBo] Hylo} A FRled gle]A
ARG A By Fo] dvr A$o) 2lE Ygloz &
FA %ol E745 T 13elol & Campbell o Fubzghol
o5t 2HFE w444 FHHE F LT Kirsch-
ner ¥4 08 WnAHY F FAAL 90E TFHAZ
3 Ae 75N E slod HnBoE 2830k of
% 29l A AF 2} (antecubital fossa) $& ZAlHE A
I 1o e S FHe &= (bony spicule)oll 98] 4
gl FHUNL FFAAL ¥¥ gadsle] glgo
A o] Aubguls fejAyn REsdE AFAA
< B33 o E lelelae 4% A 29
£ HAYE ¥ behE 34 (end to end anastomosis) & 4]
spieh, X—Al 27234 FFgol A3k Kirschner &
GA7} HrgdlE AANL 554 FHYLEES AF

&9 o} (Table 9).
9, dolxi2ot M HESo o8 X202 Y

E4REor Xgstx £33l 3345 22407} Type
I sidsle vl SAAEZ A EFE 24480 Ea)
<+ 4+ Aqsdeh, =4S ol AmEg o

& BAG v G4 T8l o A4 8o,
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Table 10. Failure of closed reduction

Cause No. of cases

Acute neurovascular embarrassment

Severe local edema & tense hematoma
Special configuration of the fracture surfaces
Anteroposterior obliquity

Severe displacement & rotation

Small size of the distal fragment

Several days after injury

- W W s N e

Comminution

(73
w

Total

(anteroposterior obliquity) 7} 4 &, FAuie] A& 2 9o}
3de] 34, AgFHe] 2 At 36, HYo] &
+ 7F7t 26, FEFH] 1o} (Table 10).

NV, o7 45

40} ASHE AAAEFA 84 1149 F Hul 37494 E
A7 6d 2AMLAA QA=A 75 Q 74e ol o
dted 2 A 84 A& Mitchell . Adams?® & 1% 7| Fol
o) 3ted 23k v (Table 11).

2 AFE excellent 7} 4591 (60.1%), good o] 2141(28.4
%), unsatisfactory 7} 8 ol|(11.5% )] %t} (Table 12).

AEygdo] g A5 ojaaldn] ol E4H BTl
A1 excellent?} 2744 (60.0%), good ©] 14e(31.1%),
unsatisfactory 7} 4ol (8 9% ) o] Q2. 7 ¢l %] & Foll A = ex-~
cellent 7} 111 (68.7%), good©] 24i1(18.7%), unsatisfactory
7F 24(12,6%) 0191 o™ & A Y EFol 4+ excellent 7}
76 (53.8%), goodo| 41(30,8%), unsatisfactory 7} 24l
(15.4%) 2 VEHAETFNA Hohe v]BEd A8 Fol
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xeo v ge Jehigdst £uEs v F5 gl
w A she A gko] el Holmberg?? ¢} Lipscomb?¥ -& 2

Table 11. Criteria of Mitchell and Adams

Excellent : When changes in the carrying angle were less
than 5, or when the normal range of motion or
restriction of motion in any plane amounted to
less than 10, with no complaints.

Good . When changes in the normal carrying angle
ranged between 5° and 15°, or when there was
limitation of flexion-extension or rotation
amounting to 10° to 20°

Unsatisfactory : Changes surpassing these limits.

Table 12. Results of treatment

= Axe oo ] $&d wig SElx siE5H e
2 u]&ae] wolAle] F2 AEstr] WEelet A
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18,3839 o g} 2} 24y o Add glo] A& AHAHE v}
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gt 3~4A7 AQAE F =5AEL 3o k- K
gka 3k,

Rockwood 8 Green®™® & A% 3 Zrisle F3o 3

29 4 de® 2359 Aol £ 4L @AX F
Bde 2347 F 5~10% AWAA ngse Aol

g

3

k=3

3L
15} 7 % Tachdiin™ 58 FAo] A& 3% Y%
AEe AFPsty A 7 Fol 4= Dunlop bR
£ Ao Eo] Aok ol B B
r Zul 2719l 4| & (lateral skeletal traction)+t 7|
°

} =274l X]E.(overhead skeletal traction) & A #3HE A
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2R Ao thste] Salter® £ U
2o WEAINE Ao AS WEFDelE £40
222 ofF AAh mge)°i slo] At SWHE 2
% 2 A4 sleyz A8

Result No. of cases (%) oof grta s n Arnold‘:” AR A o] &
Excellent 45 {60.1) slo)ald ond Wl 7t (carrying angle)®| WIE FU
Good 21 (28.4) etz shodch. Dodge'?® Hug Bz A3
Unsatisfactory 8 (11.5) A} @ B2 (brachioradialis muscle)oll %4 713o] 4A
S!‘i A dial E Hl—z 1 £ olrlyp 3
Total 74 (100.0) AN TS ARA A medial 0 E $AL F et o
93 D'Ambrosia'® = Aug suiglE nAsd TR
Table 13. Results according to the method of treatment
Result Excellent (%) Good (%) Unsatisfactory (% Total (%
— cellen 0
Methog nsatisfactory (%) otal (%)
Closed reduction 27 (60.0) 14 31.1) 4(89) 45 (100.0)
Traction 11 (68.7) 3(18.7) 2 (12.6) 16 (100.0)
Open reduction 7 (53.9) 4(30.8) 2 (15.4) 13 (100.0)
Total 45 8 74
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