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A New Radiologic Assessment Method in Supracondylar Fracture
of the Humerus.

In Heon Park, M.D.,, Dong Heon Kim, M.D., Myung Ryool Park, M.D.
and Jong Hwa Park, M.D.

Department of Orthopaedic Surgery, College of Medicine, Hallym University,
Seoul, Korea

Cubitus varus deformity following supracondylar fracture of the humerus in children is
one of the major complications.

The angle between long axis of humeral shaft and the line formed by connecting lower
margin of trochlea and capitellum has been described by authors as a new method of radi-
ological assessment for the indirect measurement of carrying angle.

From the author’s retrospective radiological study in 115 normal children and 41 suprac-
ondylar fractured-children, the results were as follows ;

1. In the 115 normal arms, the mean value of T-C angle was 1048 +3.8".

2. In the 115 normal arms, a significant relationship was found between the Baumann angle

and T-C angle.

3. In the 115 normal arms, a significant relationship was found between the Baumann an-

gle and the Carrying angle.

4. In the 115 normal arms, a significant relationship was found between the T-C angle and

the Carrying angle.

5. In the 41 injured arms, reliability test was performed for the excluding of effect of the

environment. The results was that T-C angle was more reliable than Baumann angle as
a indirect measurement method of the Carrying angle.

From above results, it is suggested that T-C angle can be reliably used to predict the
Carrying angle and prevent cubitus varus deformity in supracondylar fracture of humerus.
Key Words : Cubitus Varus Deformity, T-C Angle.
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Fig. 1. Measurement of the Baumann angle.
The angle formed by long axis of the hum-
eral shaft and the growth plate of the capi-
tellum is the Baumann angle.

AghHol 38w Volkmann Contractureg-£]
AT e 230 e FTEFY
316]_‘;}_10~15)
3 olgesl AAAE A4sn A3
@ 249 A%y $4, A5 27 Dol
Hgdte] #A Wb o] S FAEL Carry-
ing angleo] g kA A<l SAHo T H wlA}
As #2¥e] Baumann angleo] o] o] &
=l3 ¢lch Baumann angle-& Capitellume] F
AR AE F7he] BAZol| A9l At
7+g wale|? A ol o= F2 Capitellum
o BARRH 4% S AFe| ¥ %
o3 Al&s5]o] g3 Baumann angle$] 3}
A o, 54 |2 A, AL
W2 oFo] o]gslo] $eh(Fig. 1. =2
AAEe Addd FARRY AT BB

Baumann angleg &&= Qo] HWALA &

Al Zeol AwE, FEAH FAE A Lo}
o] BobgAdu ol HEe HFedol JeH o
So] 9lgdg W ohel Hny FE, 9 HT
Z3 Sl 9§ Baumann angle.J = 83}
ZAe @e BHIS = dxn ol Hubd
#e vt g3 A3 1}°hzy de Azg
ZAuyo] "o g 7AA HA

2 A7E 4%% 27e $33 Trochlea

Fig. 2. Measurement of the T-C angle. The
angle between long axis of the humeral shaft
and the line formed by connecting lower ma-
rgin of the trochlea and capitellum is the
T-C angle.
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Table 1. Descriptive statistics of Baumann, T-C and Carrying angle in normal children

Angle Mean Median Mode STD Deviation variance

Baumann 73.4 74.4 75.0 4.63 214

T-C 104.8 105.2 106.0 3.80 14.5

Carrying 13.1 13.0 9.0 4.49 20.2

*STD ; Standard deviation. (N=115)
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Fig. 3. Midpoints were determined for the
humerus at the flare of the metaphysis and
in the distal diaphysis. Midpoints were dete-
rmined for the ulna at the level of the ra-
dial tubercle and at the most proximal oss-
ification. the angle formed by commecting
these midpoints in the carrying angle.
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Table 2. Distribution of the Baumann, T-C and Carrying angle in Normal Children

Bauman T-C Carrying
Angle() AF RF(%) Angle(") AF RF(%) Angle(®) AF RF(%)

60-62 2 1.7 92-94 2 1.7 1-3 1 0.8
63-65 5 4.3 95-97 2 1.7 46 7 6
66-68 10 8.6 98-100 12 104 7-9 19 16.5
69-71 20 17.3 101-103 19 16.5 10-12 25 21.7
72-74 21 18.2 104-106 46 40 13-15 31 26.9
75-77 35 304 107-109 24 20.8 16-18 18 15.6
78-80 18 15.6 110-112 7 6 19-21 11 9.5
81-83 4 34 113-115 1 0.8 22-24 1 0.8
25-27 1 0.8
28-30 1 0.8
*A.F : Absolute Frequency. R.F : Relative Frequency (%). (N=115)
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Fig. 4. The relationship between Baumann angle and T-C angle in normal elbow. (N=115, r=
0.8506, p<0.001).
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Fig. 6. The relationship between T-C angle and Carrying angle in normal elbow. (N=115, r=

-0.5665, p<0.001).
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Baumann T-C
Group (n=34) 1 2 1 2 3
Mean 75.29 76.38 106.08 107.53 106.85
S.D 6.99 7.70 5.88 6.54 6.80

alpha(a) =0.596

alpha(a)=0.708
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