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Clinical Studjes on the Supracondylar Fractures of the Humerus

Jae Yung Hyun, M.D., Byeong Mun Park, M.D., Jun Seop Jahng, M.D.-
Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Supracondylar fractures of the humerus is the most common elbow fractures in children. Many papers has been publish-
ed about the treatment of the supracondylar fractures of the humerus in children and prevention of both Volkmann's
ischemic contractures and nerve injuries associated with these fractures, however, unfortunately it is still one of the most dif-
ficult fractures to manage. After successful reduction, the late complications of loss of elbow motion, the change in carrying
angle, myositis ossificans, and progressive uinar nerve paisy still lie ahead.

For the period of 5 years from January 1975 to December 1979, 110 patients who had been treated for supracondylar
fractures of the humerus at Severance Hospital, Yonsei University College of Medicine were studied and analyzed retrospec-
tively and the results are summerized as follows:

1. The age of the patients varied from 1 to 26 years, the majority (°0.0%) being between 4 to 11 years and the fractures
were on the left side in 71.8% and males comprized 75.5%.

. The extension type comprized 94.5%.

. Most common complications were cubitus varus deformities.

. Percutaneous pinning and open reduction and internal fixation elicited rare cubitus varus diformities.
. Limitation of motion was most frequent complication after open reduction and internal fixation.

. All cases which showed cubitus varus deformities were initially medially dispiaced fractures.

-~ O s W N

. Four median nerve injuries were associated with posterolateral displacement and one radial nerve injury was
associated with posteromedial displacement.

8. Finally, with prompt and adequate treatment, there were no Volkmann's ischemic contractures seen in this study.

Key Words: Suproacondylar fractures, Humerus
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2 uhel A FAe] ' ARl AT
ol s dor Za9 (P4 HAE dod
Az A 90" FF el s
Faio] vluzegjAA WubEHE S deogidn

£ dAddn AR gRrE Anztay] Y9
oll4] 19750 144-¢ 1979 12974 =k 57k
e AshE HAY FARA 11065 FAloB
o BFe Alg o YIS U o EE A
AE3 D 77) a0 & AYE ARE AEF 2 A
2 Jdadoz BAsgsld A A Ruse
afolc},

drcid % YUY

197590 1935 19794 1249744 1k 5247 A4
i g etrs duaag Yol AP A4 B
¥ BASA 100 E g S oAy o 44
E, A wgels, B H&, Aady, Tl
ate] A er 24 A3}t

3 &2 4

]

1, 93 3 dYE=

Z 110 F Az 1A 2647 G 2 164] o4
< 24(1,8%)G2™ 4456 1147}%] 7} 8844 (80,0%)
2 o 2ES Axedr FAst 834(75,5%), A7}
274 (24,5%) % cF (Table 1).

2, X9 YAz

#&o] 799)(71,8%), $3o] 31e1(18.2%) 2 FHHo]

Table 1. Age and sex distribution

$59) 2.5 FFol FAlol TAK ole glon
(Table 2).

3. 2HY E#

1) MAFE E BF

FAAle] A Azl wpel] B{3HASL Arnold, Na-
sca % Nelson® ¢ it 7ol 35 F(grade) o2 ¥
At

1 Bgrade 1): ¥|H S EH2A Art Q& FA.

2 Zlgrade 2): TS =2 Wl B ok 24
Lo AhE 29 50% 7429 AL e
A, '
3 F(grade 3): A Wuk T2 oub g

wh

bele 23
24 BALAANA 42F AA < 50%0] 4o W97

£ T4,

13 TAo| 289(25.5%), 23 T o] 434(39. 1
%), 3F3l FA-o] 394(35,4% )¢} (Table 3).

2) 2FHeoo Mg EF

Al o] 1040(94,5%), EFYo| 6l(5.5%)% Al
Ago] dlYL& =3k ch (Table 4).
) 8o ZUNYo WE BF

29t Qe o7 3240(29,1%), WEH 7} 53
ol(48.2%), A=A 7t 2500(22,7%) A H(Table 5).

w

Table 2. Side of injury

Side No. of cases %

Left 79 71.8
Right 31 282
Total 110 100.0

Table 3. Grades of fractures

Sex

Male Female Total %

Age(Year)

0— 1 0 1 0.9

2—- 3 8 1 9 82

4— 5 19 7 26 23.6

6— 7 21 10 27 245

8— 9 19 4 24 21.8
10— 11 9 2 11 10.0
12—-13 5 1 6 5.5
14— 15 0 1 1 09
Over 16 1 1 2 1.8
Total 83 27 110 100.0

Grade No. of cases %
1 28 255
2 43 ’ 39.1
3 39 ‘ 354
Total 110 100.0

Table 4. Types of fractures

Type No. of cases %
Extension 104 94.5
Flexion 6 5.5
Total 110 100.0-
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A4 =, 2AYH, SUANY B3, FEF9 o
Axo] mety Aol 2ol & Folom HEd HR
Bt ARl AFIYT P A2 g AYgPoix 4
AL Adsldn gaAe Lo s,

1) B|¥Y 23

A7t gddwd AAY 2509 TEY 30, =7 289
5 E AR HAafEez 357 243 F 9

AR A Ef ol 45d At A FAE E5E
4 A3k} (Table 6).

2) MYEH

a. TS

WA st glout Zao] AdR] Fm AN} Y&
ARG FAL AAvtd 5L AFA FAL 25PEE
APl r YT Hel WEAeE Qo A A
2 AWAAR dtn AFANE doq] A 4

AZ B 225 EA7) R Bl FD

AE 90"l Tl AR HoyFoz nAYL 3}
Art. ,
A7k A BFYEHER ASF FRA S AAG A

ol 4] w4 HuyLo2 wHdg
Arlel widlo g s4AEE AAYEA 3149 FTF
3 1o =% 32000l ukEar] A 80| |3l ct(Table 6).

b. Zolay

Table 5. Displacement of fractures

No 32 29.1
Medical 53 482
Lateral 25 22.7
Total 110 100.0

Table 6. Types of treatment

FAol AsAY 2 ZFNe MEe] oy AYTA,
E5AEo] A ANTHANE FAFF A (over-
head olecranon traction) & AAl&An AAYFA 126
ofl A sbFAwl A Ho] =i} (Table 6).

AEF 104004 149F G2y 2P FE YA
Holdt Foll FUAE 90°olA TFE AulollA A
Ay eye s,

c HAQLLHE EHE

ZAdedeoz FEEA %2 ANTHANA Fa 44
F AAl=bA sloll A Wbk oAb 2704 A (image intensi-
fier) & o] &84 E4HES Agn AAYTA 1049
TEYEA 1d, =Y Lol 4 atExe) s gAY A
o] =it} (Table 6).

d. percutaneous pinning

Ay F B4 BN gtF2u AEL 5o
AU 2FY 249 AAY 14, =F 364
WAL oA 274K E o] 484 Kirschner ZASE
percutaneous pinning-& 351 vk (Table 6).

e URUHYH

A7Y ABELA LY FEL HA 2Y 154,

ﬂ".}‘*'—"‘zé 3el, ¥ EF T Y 8 & W HE A

£ FA4o] glold & FF AAEE AFF 1, AE
F AR dd= 5°|]°1/‘1 DHAARE AP sk
(Table 7).

FYA AL 4z dyo | Campbell FHHEdL
o]-&35lod Kirschner Z4lo2 W AF F4x Huis
22 fluAsgch,

f. 3=5Fe g8

AN ZHL =545 9 ALY Fol 4504 85
7 23T F A EREC 2R AT TFH F
34 $5E A4S,

percutaneous pinning °|-} #AH FEF A= 45
ol 4 8 7k A F FAAA FREe]l 4T AL
FautH vt dAlet#H 8ol A Kirschner A& AIAE F

<

Treatment No. of cases % of %4 F34 %52 AAsgd,
Nondisplaced fractures 5. A|2ZY
* Plaster splint 28 25.5
Displaced fractures Table 7. Causes of open reduction
* Closed reduction 32 29.1
Causes Cases
* Traction 12 109
* Traction and closed Failure with other methods 15
reduction 11 10.0 Redisplacement after reduction 5
* Percutaneous pinning 3 2.7 Open fracture
* Qpen reduction 24 218 Associated injury 1
Total 110 100.0 Total 24
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FAF 1d
3L}
At

A g7 3ze] Aol Flynn, Mathews % Benoit'V 2|
2wl g whgtel (Table 8).

FaA e outztel el FAA FE W9 o
we} 77 34 (excellent), ¥4~ (good), %3 (fair), 8
(poor) 2 & Yrglom HRF, L4, Y3E gtFAH
&, R EutEseE Ase Ay, S ot
7ol Zrask Fi4d E5 AN Al e A4
L oz nA3A, ofutae] Wt 2= A (goniom-
eter) 2. A4S vadRn FREY bz A
A= Loz HFEIA

A 110005 2-$471 8341(75.5%), +7F 14e
(12.7%), F37F 7(6.4%), £%c] 64(5,5%)%
10420(94,5%) 0l Al wtF22]§ A5 A et (Table 9).

AN EA 2800l A Fubol) FRA E W)
5°0l4 W o7} glo] 2% P4 As: 2in
A FAH A+ percutaneous pinningel 7} £ #Art

5 2t} (Table 9).

2AMAA 404 209 747 HE 2
"&?‘f& Ao gAE ZFEL LAF

6. HEE
Azupgel 4E YYFL 34N 42¥Inde o
d A3 sl FAAE B ololdE £ 4 aisiet

(Table 10).

A4EEch 5ol UutEH Y-S Mol AH$r F
110613 2104(19.1%)8 29 percutaneous pinning 3+ <}
SolAE s ¥ 4 g 24HEF A5} 3240
F 140(43.8%) 2 7H3 52 A && B} (Table 10).

WutFg ol 157049l A+ 442 2548 73'?—
7b 26, ARLYF 2L A7) Lefgon,
dsHez Aag AL7 16t o] 4aF 2oﬂt
AE AL AEez aF=,

A4ERc 504 Juirwy-g Bl HF$E 110
AF 49(3.6%)42m AQeder a3 A%r}12
olF 201(16.7%) 2 714 ¥ LAEE Jehhgic}
(Table 10).

Table 8. Criteria for grading

Carrying angle Motion

Result Rating loss loss

Satisfactory Excellent 0— 5° 0— 5°
Good 5—10° 5—10°
Fair 10 — 15° 10 — 15°

Unsatisfactory ~ Poor Over 15° Over 15°

Table 9. Results

Type of Tx. No. of cases E G F
Nondisplaced Fx.
* Plaster splint 28 28 0 0
Displaced Fx.
*CR 32 22 6 2
* Traction 12 8 2 1
* Traction and C/R 11 7 2 1
* Percutaneous
pinning 3 3
* Open reduction 24 15
Total 110 8 14 7

Tx.: Treatment, C/R: Closed-reduction, Fx.: Fractures
E: Excellent, G: Good, F: Fair, P: Poor

Table 10. Complications by treatment

Treatment No. of Pt. C. varus C. valgus LOM

Nondisplaced Fx.

* Plaster splint 28 0 0 0
Displaced Fx.

* CIR 32 14 1 2

* Traction 12 2 2 1

* Traction and C/R 11 3 1 1

* Percutaneous

pin fixation 3

* O/R 24 2 0 8

Total 110 21 4 12

Pt.: Patients, Fx.: Fractures, C/R: Closed reduction
C.: Cubitus, L.O.M.: Limitation of motion
OfR: Open reduction

Fa4d %
(10.9%)% #34
2 e &2 »} }»HaicHTable 10). TJ&E -c%
West ghagl NS Al 6%l HI 260 e o
Aol g nrE o gldloh

FAA A of W& Iy Fe o5 ) (Table
1. 1353, & RYFHAAE & 49 $HF=
S, HubFu L 2 Folldv 43¢5 740(16,3%),
3 Fol e 39¢%F 149(35.9%) 8 334 of g2
AEE LAFHH,

uiswy o P FE5ANE 3Fold 25K
o L IAES BT

AAEAL 3FNA 44, 2

Ll
e ain

i‘i
oX.
N 1,n

FollA 1z pyrp
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Table 11. Complications by grade of fractures

Grade 1 2 3 Total
(No. of Pt} 28) (43 (39 (110

Complication

Cubitus varus 0 7 14 21 19.1
Cubitus valgus 0 2 2 4 3.7
Limited motion 0 5 7 12 109
Radial nerve palsy 0 1 2 3 2.7
Median nerve palsy 0 0 1 1 0.9
Ulnar nerve palsy 0 0 1 1 0.9
Absence of radial pulse 0 0 4 4 3.6

FE Ao A WAt} (Table 11). A AEALE 25 AlA
Yol wAsd e STAAES] 1104F 39
(2.7%)2 7t wotn AFAAEA 160(0.9%),
qzaAEAde] 160(0.9%)015e, LFAAERE 3
o £5s) 99EHe) Wz ANW Aol w4t
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9 Aoo] WA, AAEAL 25 5 F el &A
3 ﬂ%ﬂaﬁu}

Cgsges SAFIAAE
A pan AAAAY ATFAA el A2
Austaz 2Fdvel 25 P4Hal A 2ald

R
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Q

o)

% o 2@
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o
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2 Depalma®& 114 °]3l, D’Ambrosia®+ 4—10
A, Bodyg} Altenberg®+= 3— 84, Flynn, Mathews A
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g 4 glou 23] Ag ASE AT FFAE 2
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£ olupxm gz AT 90 FFH M nAtE A
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Brewster 9 Karp?: E7te] 2758 A% wEels
2 34k, 22 King & Secor!”, Mann'®, Tachdjian
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Z37 9 $utzto] W3l= Aitiken, Smith ¥ Blackett?
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