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= Abstract =

Supracondylar Fracture of the Humerus in Children
— Clinical Study for Cases with Failed Initial Management —

Seung Ho Yune, M.D., Kwang Zin Rhee, M.D., June Kyu Lee, M.D., Woo Soon. Yim, M.D.
and Deuk Soo Hwang, M.D.

Department of Orthopedic Surgery, College of Medicine, Chung Nam University

Supracondylar fracture of the humerus in children is the most common fracture of the elbow in contrast with in-
fant or adult, and there are also many problem in treatment and accompanying complication. These injuries are
difficult to manage in case of a delayed initial treatment or repeated close manipulation.

We analysed 32 cases which failed and delayed initial management, at department of orthopedic surgery,
Chung Nam University Hospital from Jan. 1977 to Dec. 1981. The results obtained were as follows:

1. The cases admitted after unsatisfactory treatment at other hospital among all cases are most common

(59.4%).

2. The average duration after trauma are 5.3 days. The average duration until successful reduction after
initial trauma are 7.3 days.

3. In types of fracture, there are all displaced supracondylar fracture (Type II, III, IV).

4. In treatments, initial sucessful close reduction are 5 cases (15.6%). The others require other managements,
ie, final successful tractions are 5 cases, final sucessful percutaneous pinnings are 5 cases and final open
reductions are 16 cases.

5. Cubitus varus deformity was more common in manual reduction and traction groups than in open reduction
and percutaneous pinning groups, but limitation of elbow motion was more common in open reduction and
percutaneous pinning groups.

6. In complications, there were 5 nerve palsies (4 radial nerves, 1 median nerve), 3 pin tract infections, 1
myositis ossificans, 9 severe cubitus varus and 5 severe limitation of motion.

Key Words : Failed initial management, Fracture, Supracondylar, Humerus, Children.
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1. ZEACH4

19779 1958 19814 124744 = 54§t £
delgw e B A AEE A AR
A BAF 8 FelA AR Agel AHFF AA
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2. oY o MYERZE

AL 3AHAA I5AAAE HFAdALE 9Ael2 F
ot 20¥ ( 62.5%), el 12#(37.5%) % HHHE 1.6
118 ol gokel(Table 1).

3. e gz % ZEHYEH

#F3o] 184(56.3%), ¥5°] 148 (43.7%) = H#EF
Aol @sgker], A48 (93.8%), 53 (6.2%) 22 vie}
s cHTable 2,3).

Table 1. Age and sex distribution

4, LHEAZ] ¥ WHE SETEX XBAT| (F
H HTof MHE ER)

B WUA7E 539 oI, 0~29 ARE & @
A7} 1191 (34.3%) 2 AL BT ULl 4 AL &
Ae 3AAt. WUE ARl I8 HEEHA A
7be B 7.3 olsith Me) YEE Holmberg™)
250l 713¢ U929 2 FAdHE 25 Typell o)
o] A1 E Aol 9t (Table 4,56)

5. XL §xte of

ALY ZA$& 21 ol 323 A8

Table 2. Type of fracture

Type No. of case(%)
Extension 18 (56.5%)
Flexion 2 ( 6.2%)
Total 32

Table 3. Site of involvement

Side No. of case(%)

Lt. 18 (56.5%)
Rt. 14 (43.7%)
Total 32

Table 4. Type of inital displacement (by Holmberg)

Type I : Fracture without displacement
Type I : Fracture with lateral displacement

Type I : Fracture with rotation, with or without
lateral displacement

Type IV : Fracture with complete displacement (no
contact between the fragment)

X

Sex Male Female Total

Age (yr)

34 2 2
5 6 3 3
7- 8 6 3 9
9-10 5 4 9
11-12 3 2 5
13-14 2 1 3
15-16 1 1
Total 20 12 32

Table 5. Initial admitted days after trauma

Type
I | Im 1w Total
Adm. dJ\
0-2 0 3 2 6 11 (34.5%)
35 0 3 2 2 7
6-8 0 0 3 2 5
9-14 0 3 1 2 6
15- 0 0 2 1 3
Total 0 9 10 13 32
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Table 6. Final reduction days after initial trauma

Table 8. Displacement of distal fragment

Type
Final reduction
day after initial
trauma

1 II I IV Total

0-2 0 1 1 2 4
35 0 3 2 3 8
6-8 0 2 2 3 7
814 0 2 3 2 7
15- 0 1 2 3 6
Total 0 9 10 13 32
Table 7. Delayed admitied cases
Cases No.

D =8, 29 5 vdar)deds & 3% 8
2) dibddel A B3EY ARE & A 19
3) Aol A FEF AHYH] & A 5

Total 32

F WA 4 19902 s g FER, Y
5 A E)He ] FE NEF 2 d7F g9l
(Table 7).

6. ZHe Moud

Far" A7 159 (46.9%) 2 7H4 weka WA Y
7F 4 ¥(12.5%), F9UA97 4d9 2 2 Eolddtt
(Table 8).

7. XYl MY

WA e 2Ry ATFAE R FHen A
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) EHEF qIRE0H

AqrAHr el o] lviete dd WA F2F Vol
kman M ¥4 F%%F 7beAde]l 9l 1994 s ®
FAEL Axstodrt. Type o] £3le 93 2% o
A EFAEE AAESE 2964 g0 d3E <
glen, Typell o] &3t 104F 8dloH =FHEL
A st 2 A BtEAH S ARE dglen, Type
Ve &3l 13304 29 9to] E4AEE A e 1
Ao A PfFae)e AnE A

i) AR

WA FA9 thRHo] AFEALE RoaFgon A
2} 24 ¥ AAZ Volkmann M ¥A 722 st¥xAdel

¥ A ASYE R FFE AAAL aWE

Displacement No. of cases
Posteromedial 15
Posterolateral 4
Posterior 3
Anteromedial 3
Medial 4
Lateral 3
Total 32

AAstget. Typellal A, T4 8o Aagh 4 # o)A
AA8HE A, o]F 3de HBo] o]Fo)x] ¢ 33
b AAAAE FAANNE A M FEIPE 1 F
o AXNF FFH FAdE +5& AN Hase
Well o3 3~59 A AHo] o] Foj|A ggport 4
TR Fe] ZA2d 1#eM AJRANE AA, Az =5
HEG AlEste &2 E ANE dgich Type I ol
e 2d6lA HEEE HAYE AUEdE, =5
Eo) AT 4384 AALWE Ao o] F
Ak At 6~7Y AGF opA #¥H YEF 3
Hzgolvt WAt 37 A sle] sla HAxd 23y
S A gt Type Vel &8l 74 a3 A
S¥E AAsd 18T Az U e AY
A AR YA AsAAd 2gdez HHoe] o] Foizin).

iii) Z2alE DYX2

% 5AM AASHded, E4PEFE AHYL o
ot Type II 1319}, =AEA AU afodA 2FH
Fo] o]Fo]Ax] ¢ Typell 13, 22]3x Type Noj
A E=aEg A stdod A% BFEez HaPogs
F0A HfFFale] B mAe] o™ 18, 2w
1d& &M E4AFe] e]Feih oy i QA
A7 deld A4 WYX HAA FAAA S 25
AEE A FTHAS FA22 2ANNF Huy
Fo2 B7stdch. A FRYe] SAsd A
F HasEE AASdT $5H F84 F5& AAs
et

iv) 383 2% 244y

% 1629l M AAEHEd e MR PJEEHA ¢
%A, Type NellA 3dle 24 #3dH YL A4
sl Fwtedel st FHLYE A1 F
ZAH FAE AFsn AR WaAsleg FRHS
90 F Tt du¥de mAstch WAL HAH 2
Fritel A BE 4 FH¥E FRAHLEFE AAA
3193 4~6F < AL FAautHsle AA A
(Table 8).
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WA 7)ok RAIgle) HEA R GE FFolA 503}
o] H3te T4AETH AQSPYTE AA 11804 38
2 21.3%% AAs9x A9 24 FH FEA BT
213904 128 2 57.1% 5 A sdch ol TAF A
do] NALFE FHRHY ABo] oYz ARyl
Ax 5. g8 Agn ¢4AF FALH KA
o s|wizte] wWisle) ¢F sl MR He FHoh

o

FHYE 5L AN FHAES vEFd 10001 &
FAYE RAFE A Y 2¢olvrt 10812 A 32
4% 3L.3%% JEiyon, 24t LAY 1HF
90.9% & AAstETh 3ol Fo AW A 218F 10°
o] SEAIL HAF de TH2E 3U4%E AR
By 8P ol 100019 S5A gl B
¥4 HETH ANA 2HF 214904 9A= 42.9%,
ELHETEH AJLYT 11HA04 882 72.7%F %
A3t ol AAWLT AL A=ixd AR EE
ARz &AL FrHA73 AR YA BEAHAET
3 AQ TN Boge FRAY 24 &4 F
o] B e AARE BHAF 3 ZrHTable 10, 11,
12, 13).

Table 10. Change in carrying angle

Angle change 0-5° 5-15° 15°-
Admitted days

i) =g 2E2e Hs 0-2 10(31.3%) 0 1
3-5 3 2 2
6-8 1 1 3
Table 9. The process of treatment 914 1 3 9
Type No. of patients Treatments (No.) 15- 0 2 1
I 99— M.RO)— M.R@) Total 15 8 9
S.T(4) < M.R(1)
S.T@®) Table 11. Change in range of motion
P.P(1)
O/R2) Anglle change 0-10° 10-20° 20°-
Admitted days
111 10 M.R(8)— M.R(2)
FS'TM) S.T(1) 0-2 10(31.3%) 1 0
\ § P.P.(1) 35 3 3 1
O/R(2) 6-8 2 2 1
O/R(2) 9-14 2 4 0
'STE@) 'O/RE) 15- 0 0 8
v 13 M.R(2)<M.R(1) Total 17 10 5
P.P(1)
S.T(7) e S.TQ) Table 12. Change in carrying angle after final treatment
P.P.(1)
t!
O/R(5) Methods M.R S.T P.P O/R
Angle change
P.P(1)
O/R(3) 0- 5° 1 2 3 9
5-15° 3 2 2
Total 32 15°- 2 1 1 5
M.R: Manual reduction, S.T: Skeletal traction, P.P: Total 6 5 5 16

percutaneous pinning, O/R: Open reduction
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Table 13. Change in R.O.M after final treatment 9, HPAEH

\ 2 74 A& Mitchell & Adams®™2] BH 7| Fol ¥
\ Methods MR. ST PP. OR 4 2T T
ROM o AsE WYA TASY Yoo BAYe] 2/ EAF
100 " ; S LR LS EEEREEE NI S
10-20° 0 1 3 6 Excellant, 3 %"'140&]0]"“ Zg_‘%'.% ﬂ-Z]— 223“ °“k] Exce-
20° 1 1 2 1 llant 112 (50%), Good 8 # ( 36.4%), Unsatisfac-
tory 3#(13.6%), teli 2Fol4 A HEg o
Total 6 5 5

___16 oA R % Unsatisfactory”z} v}$tch(Tablel4, Fig.1-a, b
c, d-1, d-2, 2-a, b, ¢).

Ak, TEAAEE 25 S A S8Add 1
A =eAEFE 1247 Fol 443 &t o8
19 A4 FEuhu)7t gow, oj& Hadd x
AF 7ol AvA A4 FAE Rgew FgW He)
¥y FHoch

Fig. 1. Injury 14 days (9 yrs, male, Lt, Type 11D
a: X-ray at initial trauma 14 days. b: Immediate after

open reduction and internal fixation. ¢: 4 weeks after _ Fig. 1. d1; 35° change in carrying angle, compared
open reduction and internal fixation. d: 4 years after with nomal side. a2 20° limitation of R.O.M, com-
open reduction and internal fixation. pared with normal side.
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Table 14. Final reduction days after initial trauma & end results (By Mitchell & Adams)

Final r‘ed.u.ction days No. of Pt. Excellant Good Unsatisfactory
after injtial trauma
0-2 4 4
3-14 22 11 8 3
15- 6
Total 32 15 8 9

By Mitchell & Adams

1) Excellant: When changes in carrying angle were less than 5°, or When the normal range of motion or restric-
tion of motion in any plane amounted to less than 10° with no complaints.

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

3) Unsatisfactory: Changes surpassing these limits.

|

Fig. 2. Injury 1 day (9 yrs, male Lt, Type IV).
A:X-ray at initial trauma 1 day. B: Reduced A-P & lateral film during skeletal traction. C: 1% years after initial

trauma, nearly no change of carrying angle and limitation of range of motion

ii} Volkmann XM&4 F&Z T WA dskch

A F3d 2oz 235 Wte] 2R g iii) ez
3l NE, AQeHF lde 1934, 24 & 39% AQeWE T 3HAM AW HARGAE BT
of 2% A4k Wulo] £x g on, Volkmann ¥ g4 o} A AEY FAPAME TSI d9Eg = AN
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iv) &4 32d 29

FAF 7d A WAF BalelA FEH AEF,
A W2 E AT F BAF 344 AU T34
Aubo] 44 F4 29& HAHAGFig 3-a, b,
c, d).

m, &Y o

OBy

At HAE F4L Aoty FRAY FTHFA 7}
4 &3 & 5 e FAEA Blount et al”2 60%,
Maylahn & Fahey*% 60% & =3z shoich. o
Hyg &3] 3~1140 Ad gz 204 ] FelMe =8
o} &gl omtie2®  Mitchell & Adams® = 1~154 2
0] 3~84d] 7}4 wolx stglx, D'ambrosia®® & 14
A Zr~14A 2 HF 4~104 ) swslz, Staples®2 1
~14A 3z gl £ A 7104 7HR "e] B
A}, Fyul& DePalma'®: @Fzk7} 3, Tachdjian*?
& 22 EAed Yoz Sged & dtdde 1.6
W2 dabed woktd, 8 LA EE HFo] we]
A sle 7 go) 9led Holmberg® ¢l Lipscomb & Bur-

o

i

leson®’& FH&ol 2WiZ R, 2 °)FE F5EE A
e Aol A A& A TFe] ot v v AE
Aol d&3ie, ® HAZo] $HH} wolztge o E
8 Agdln 44 4% gy stgo. B 9T
£ #2o] 56.3% 2 debytch 2AYHg s Ao A
RBHo|lry ZFFYL DePalma™& 5%, Blount”= 1 %
o]8}, Tachdjian®& 5%, V.Vahvanen & K.Aalto*®
£ 1% 3 stdoh J.Gartland® = 443 A5
o] “vjs)d 2™ (misunderstood fracture)”sl =
N awye] vhefstn = ARF 71 5AN ) DA A
3, A4Y g3 £45 o8 gHFo Tz F
g 24e) gle Aol A d Mg #Aet A
e Fate} oAb giAe A A- Aoz HFH A
27} gostow shch
XNzuhyel AdAAM o7 = =
Fode 3% HARAst HuaAel F
dlvia spgmtaee g AHY
B4 FZs}ol collor & cuff2 A
. Dunlop®e] &) AEF Ao ndsdxn 2
<y o2 Allen & Gramse®, Mitchell & Adams’™’
Doge'”, Hagen®& F4H9] #4-A<2ay& dAstach

|

;

uh
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i
rlo

s

ng 3. Case of post-traumatic myositis ossificans (Injury 7 days, 13 yrs, female, Lt, Type III).

a: X-ray at initial trauma 7 days. b: 4 weeks after open reduction and internal fixation. ¢: 3 months after operation,

visible radioopaque density, anterior side of humerus. d: 6 months after operation.
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