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The Relatuonship betweeh Clinical Carrying Angle and Baumann's Angle
in Treatment of Supracondylar Fracture of the Huerus

Kyung-Hwan Park, M.D., Sung-Seok Seo, M.D., Hyeon-Deok Yoo, M.D.,
Young-Chang Kim, M.D., Jang-Seok Choi, M.D.Young-Goo Lee, M.D.

Department of Orthopaedic Surgery, Inje University,
Psik Hospital, Pusan, Korea.

Supracondylar fracfture of the humerus is the most common fracture about the elbow joint in
children. Early accurate reduction is very important to obtain good results. The authors reviewed 44
cases of supracondylar fractures treated at Inje Universsity Pusan Paik Hospital from January 1986 to

December 1990. Average follow-up time was 1 year 6 months.
The results were as follows ;

1. Thirty cases were treated with closed reduction and percutaneous pinning, ten with manipulation

and cast immobilization, three with skeletal traction and the rest one with open reduction and internal

fixation.

2. If there was a difference of the angle within 10-degree in post-reduction X-ray, deformity did

not follow at the last follow-up.

3. The common formula was that a change of 5-degree in Baumann's angle corresponded to a 2-

degree change in the clinical carrying angle.

4. Baumann's angle did not change between that of initially accepted and that of the final follow up

X-ray.

So, the authors recommend post-reduction measurements of the Baumann's angle as the adequancy

of reduction of supracondylar fractures in children.
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A4E FRR BHL Lolo] FHE FTHF
7 R %A YR E it A¥R
9] ZZo| ¢ gkl F2H YA FEF KAV} o
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a)E Jhsd @ 2l AYT FEE Y53}
o A FAEL o] T XFe YAA 5
Brldslo o224 &F F/FL wiAElq F2 2
BE d& F U

F¥d FH 239 FEF FE9 F=E Wt
t 4= &3Ye 493Z-3Fd (Humero-ulnar
angle), SA-E31Z( Metaphysiso-diaphyseal
angle), Baumann & %°] UedH aAFANE
BaumannZ}& F#E FHIHNA FE =
£ grlsted olF #8431 ol&HE AEVW=EA
AREL FEe] Fxo v} &F AE £ e W,
gutE 5o F {8 nlg) Jd&3mAl 19863 19
BE 19902 129702 QAlUigtm B4 Fahung
AYQ e pAdA N8 LoMddET HARIAH
% 125915 19013 FA17F 7Festdd 43S o4
B o2 22 A9E I

odtrhat 5f Hhy
1. EARENA

1986 1€95¥ 1990d 12974A] JAdER&
Foawe FYLaalM AP 12540F H 1d
el H1 4d 2097HA He 1)} FA1I7H
7Fedtd 49l g ddez AT

2 A J HYR=E

Z 4443 Jol 2921(66.3%) <ot 1531(33.7%)
24 2:19) ¥l&g Holz 3on] MM 104 T
Atel7k 403 (91%) 24 diREE AAHAT
(Table 1)

Table 1. Age and Sex distibution

Age Male Female total (%)
3-6 17 9 26(59)
7-10 10 4 10(32)
11-15 2 2 4 (9)
Total 29 15 44
3 X=zwhd

Ao g2E 1081(23%) € ETPEE Man
3, 38 (7% e 37%, 303 (68%) = =FHEX
K% A7%35n%d, 18102% € 384 3EF a3
%o] A1PHUT 2 F Holmberg2 /Y124 o3t
Grade II, 17} 31312 AAQ] 70%E 2R3t
(Table 2).

a8z eF 3L JNE FHYE, FeEe
9= ZIAZ 3l FAA Mz F-E& Agsig

4 H=o| BT

E4%99 FEB4EE Baumannzd oz 733
vmale] 5% o3ty & Bl %7} 268 (59%),
5=-10=7F 13#1(29.5%) 22lx 10&=e]de] 33
(6.8%) 1} Table 3).

Table 2. Methods of treatment

Method\Grade I n m IV Total
cast(Long arm cast) 4 4 1 1 10(23%)
percutaneous pinning 1 14 10 5 30(68%)
skeletal traction 1 1 1 3(7%)
open reduction & 1 12%)
internal fixation

Total 6 19 12 7 44

Table 3. Baumann's angle change(injuried side vs

normal side)
Angle\Grade 1 II 11 v
Nochange 2
1°-5° 16 10
6°-10° 7 5 1
>10° 1 2
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5. 71Zh=to]| ke Baumannzte| Hs}

AE2F Baumannzt¥® #F FAlA] Baumann
Zte]l apolE AR Wz} e A$r1 383
(86%) 2=ol7} 32 (7%) 2-5=x7) 28 (5%) F&=
o]/ el AelE KRl 757} 18(2%) 1= o 7
S RS g HARAHQ AWF: o]
A 75010t (Table 4).

Table 4. Baumann's angle change(immediate postopera-
tion vs lastest follow-up)

1-14 14-3 >3 (years)
No change 8 20 10 38(86%)
<20° 3 3(7%)
2-5¢ 2 2(5%)
> 50 1 12%)

Table 6. Grading system ot treatment result
(Modified Flynn et. al”)

Result Rating  Cosmetic fator Funtional fator

(change in carrying angle) (motion loss)
Satisfactory excellent 0-5° 0-5°
good 6-10° 6-10°
fair 11-15° 11-15°
unsatisfatory  poor >15° 15%

Table 7. Combined treatment results by Flynn et al®
grading system

Result No of cases %
satisfa- excellent 25/44 57%
ctory good 11/44 25%

fair 6/44 13.5%
unsatis-factory poor 2/44 4.5%

Table S. Baumann's angle Versus clinical carring angle

6. BaumannZtzt QJAIS 2ulzinlel AHua

BaumannZto] 5% ©]3te] ¥3alg BAdd i3
kzo] 1-3=at & 97} 248 (54.5%), 5-10%
WA7h gl2m wtzke] At 4-6xe] WEE HQ
72574 981 (20.5%) 24 Baumannzto] 5% WslE
B o33 ultzke B 2,259 WMIE By
(Table 5).

7. X|gdn}

Flynn®l #73Hll wt2d 428 (95.5%) AIA w3
T 28 4.5%) X ENEToZ HriEded B
FTF 1He 2370 AR AF Ao
A7 7 AgelIYt(Table 7).

| L-hnl
&3 1

104 gol2A slip down¥ Holmberg® 712
grade [119] AYIZHZ(Fig. 1) &5 FBZF KA
Wng & APsded (Fig. 2, £€%9 Baum-
annZt& 15 Ao},

FEF 657U SHTLAC Higod,
Baumannzt& 15 2d2 At Fig. 3).

FA1E 18T A4 FRY 249 A
FlynnZ# @3¢l 93}9H excellente] 2#HE BY
o} (Fig. 4).

&8 2
84 gol2A slip down¥ 4 4R 324

2 grade Il°] A& BH}H(Fig. 5).
EFFESF KA dE3HE S Agagded

Baumann's angle\Carrying angle No change 1-3¢ 4-6° 7-9° >10°

No change 2

<50 24 2

5-10° 9 3

> 10° 1 1 2
2(4.5%) 24(54.5%) 1227.5%) 4(9%) 2(4.5%)
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Fig. 3. Radiographs of postoperative 6 weeks shows
good union (Baumann's angle;15°)

’]

Fig. 4. Radiographs of postoperative 13 months
shows good remodelling, excellent result
according to Flynn criteria

(A

Fig. 1. Preoperative radiograph shows posteromedial-
ly displaced fracture (Baumann's angle;35°)

Fig. 2. Postoperative radiograph after closed reduction
and K-wire fixation (Baumann's angle;15 ©)

Fig. 5. Preoperative radiograph shows transverse
fracture (Baumann's angle;25 ©)

Baumannzte] 255 Itz doll®, accurate 135 HE9) correctione EA}H(Fig. 7).
reduction®] FX%el(Fig. 6) & thad KM ¥ 5%4 BaumannZte] 13%, W<y
< AA#RL 2AYEL AEd] Baumann#el A=FEY IHF WL E F ANHFig. 8).
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Fig. 6. Postoperative radiograph after closed reduction
and K-wire fixation (Baumann's angle;25°)

w

1

Fig. 7. Post-overhead skeletal traction radiograph
shows relative good reduction (Baumann's

angle;13°)

FA 149 67094 Baumann? 11%, Flynn® 2
I A 3l excellente] AA#E B
(Fig. 9).

&8 3

64 otz Fatsle] AdehE AR AMdEdE
grade II1¢] AHE EATH(Fig. 10). =4 FEF
KA WaA sl Baumannzto] 26594 1322
AT (Fig. 11).

#2¥F 454 BaumannZto] 13%, ZuMddo]
- Axe] FRFAAAE £ & AUNTHFig. 12).

FA 234 2A4e FolE 4 gI11, Flynn?
A7 AH%Y excellentd] 232 B} (Fig. 13).

/

Fig. 8. Radiographs of postoperative 5 weeks shows
some callus formation (Baumann's angle;13 ©)

\

Fig. 9. Radiographs of postoperative 18months shows
good remodelling, excellent result according
to Flynn criteria (Baumann's angle;11 ©)

5% % 0%

»2

A 4R AL Lol FUAR ZHZ T
ZEE ¥4 ok

AEYI=E B Gruberl®e Hudsong d4i3t
27F ez §31, Tachdjian2’e FajoilA 2u)7}
Bt e £ FHCdAE 853 dold) 2
v Bo] A s}, TAdHL D’ Ambrosia® 9t
A2FL 4-104, Rockwood®& HF 6,642tz
ldor £ ZddMe 3-1047 91%Re HaEd
3L 5 8419}

4% e dFE JdYoln 223 Blount?
€ 1%, Rockwood®¥ 2.5%zn siglom & &
oMz 13 (2%) #olt)t. FH AHY e 2
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Fig. 10. Preoperative radiograph shows oblique
fracture (Baumann's angle;26 °)

Fig. 11. Postoperative radiographs after closed reduct-
ion and K-wire fixation (Baumann's angle;
139

ZdlolA Holmberg!? I1¥e] 198 43%), II¥e]
1331 (27%), IV¥e) 7#(16%) Atk FHdEdo] 10
Al oMol wAo] He AL FHRHoE Jo4E o
AR AFY HeA Ao FAE A"elxn, FHE
9] Qdjolgt R 471 FHE dod F e
Atz ZAE3ta g17] W &ojct,

AT PARIHANE 93 YR &L S
azEtEAM A&stn P AR 3 Ee]l o3}
o dEHQ =5 FJEL FV2n eyl
Depalma?& 4o F&3 fHax FEo] 3
A€ HEsln FHEe A YuE FFed
73 Fasicta sk

A4Z AR B A7 F By FRHEY
Ago] 715l glo] A4 carrying angled 8
= Aol Gruberl®%-e carring angled] W3le

Fig. 12. Radiographs of postoperative 4weeks shows
good union (Baumann's angle;13°)

Fig. 13. Radiographs of postoperative 2years shows
no fracture line and complete remodelling,
excellent result according to Flynn criteria

FPA9 753N, A4y AE JAY 2] F
g WE9) f<le] Az 3k

FHkzte] 2 o 2 & AaHH oy WAl R
27%  glen, AR : FAHE oA AA
A7l HSEE HJYAAAAN Hdz7=
antecubital fossa®l $4& 531 ZHFe 4=
Fzo, YR e 43d F4 Fo AR,

Wzte] WAl E£3WHH L humero-ulnar-
radial, angle, Baumann’s angle, humeral-
elbow-wrist angle, humeral-ulnar angle?| 47}
27} A8 Oppenheim!®o] Q&8 1 FAME
humeral-elbow-wrist angle®] carrying angle&
st M AEY wyolaln diA Uk 1
Y} humeral-elbow-wrist angle® 3@ 4 gle
S A E FE=E HrI8le A=E Baumann's
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anglec] AHEEE2H ol FE AF Az F
F FAA 9 Zte) grol W& Aol7t gle BY WE
A Hoz YZEPR), B ZHoM= Zte] zelr}
A e 247} 38#(86%), 2% °oldte] At
73$7F 38 (1%), 2-56% A7b & A7t 28 (5%),
5% ol 27t ¢ A7t 181(2%) A dF-ES]
A% A7 UAl G Aoz EMEH

28] Worlock?Voll )31 Baumann’s angle
o] 5 W) w} YA ukzte 224 ATt
B3 3% %3 Devane P.® %2 Baumann’s
angleo| 3% ¥& mujc} JAA ExHkzke 224 W
gz Ragen ¥ Z#dAEe Baumann's
angleol 5% W@y vit} Nt HF 2.2z ¥
371 e oA A MY obF #RAl =
£ A(P=0.001) 22 =Yk

g4y gAtol wg} s 7t A E T e
tl, Hagen!V @97} & SHA ARA0E 2
2 xgse ol ¥z 9o Smithe &%
Z Aoz Agde F2 FAAE UL Ex
st gich a8y AQYPes X8¥ 3¢ Agst
oA =717 o ke WEe] BolErtn B
138t1 glen] Watson Jones®E ZAUY & @3
A REA B FEog sl FREY &%
Al g ZAPPria Badgrl. PironesS A &8Y
o & AnE vwdld K74 Akldel 7t 4
&1 G T FEEo /Y EFF AHE 1
e, oy UM} FES Axddr HEFHe
Fddo] A3 E3 FEU F Aol dojUrEE
BEL g23le Aol xgdde Fag aae} d
At

ZAANEF 2 9uizty WHsle LoptedE Y
B ZAF E3I B F e FHFLR ol 7T
ol #ut opel XA HF ARz ded &
slow ol2gl oMzt Wzl mE s Wi 9
dezE SmithPe 23 FEF USHA7 38
& a9lo] gtkx 393 Madsen®49& A3 &
78 So &) WiPo] xPHctm |k NkE
Hyo] uhy dologe: FHE Q3 A4E 44
Bo| 7o) Wzlse] Yepdtie F3o] Jlov, F
Jag PRog A Y fHez dwixa Ut
4,9

dutr oz toloA FekZ AR ZHe A8
Aze 7sEte e EAMoR F R AR

o B thle] WAL AFe R WY I ¥
AP AAVE AL AR BdEol: dAZe Be
3)AA7E o] ole €A A AAE FU3q FF
BAREL ke Hee AR Ry A8
Zzager, 2la FEe FEAM gF ddez
&3 Baumannzte &3P o2 ¥ 3,
Worlock?) 5& F4&d didld 55 o2 F&EE
9 k&3 Aoz wgsln 3oy ol £F¢A F
F92)9] $HE 9422 Baumannzt $39 13
4 wEo B oeigol H wWEth 2 AN
= 3% AEF Baumannztol A& wlwdle
7} 10= ©o|igl 7% 31824 Flynn?9 253l
9% EFo % o} AP

A&l gehe &3] Baumann?e F3P o2 Hn
3 Worlock?V & 750 vl3) 5xollE FESH
HE3D glov 2 FHME 10% ot FEH
A Flynn?9] 7yl o3 &7 313 o} a7
sltt, Z&xo® BaumannZdd A¢E IR
Z4e] g YoM Hx HE] FY=E HUlE}
e #48HA ol4€ & e AXzn ARSI

2 B

198613 19%E 1990 12971 5dE<t <At
gt B R Yo o XP3 Aol
A9F (AR ZAFAAM 1do)de 44 FA7t 7t
a9 413 st BAFs e a2
AEEL dU

1) Baumannzte] Hz FEF HFFA7HA &
& gt ¥t gk (Table 4).

2) Baumannzte] 5% Wgdumal HF FAIA
A3A gtz 2% ¥islE BHcH(Table 5).

3) % FEF BaumannZel A&7 |3l
A7 105 oY A$ HFFAIA ety AL
wA5R] gkkcH(Table 7).
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