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An Experimental Study and Clinical Investigation on Rotational
Deformity in Supracondylar Fracture of the Humerus in Children

Chang Ju Lee, M.D., Won Ho Cho, M.D., Kwang Hyun Lee, M.D.,
Ho Geun Chang, M.D. and Hyun Cheol Yang, M.D.

Department of Orthopedic Surgery, Hangang Sacred Heart Hospital, Hallym University, Seoul, Korea

In children, the supracondylar fractures of the humerus are common in elbow region, and often
associated with various complications and problems in treatment (ie,Volkmann’s ischemic contrac-
ture, cubitus valgus or varus deformity, rotational deformity).

The results of reduction can be measured by Baumann’s angle, carrying angle, trochlea-capitel-
lum angle, and displacement of distal radial styloid process on radiological study.

So we have made experiments on the procéss which various three dimensional displacements re-
flected into two dimensional Baumann'’s angle and humerocapitellar angle.

And we investigated the process of rotation, through various radiological studies by means of
molded models of humerus.

The results were as follows :

1. In experiments, AP & lateral X-ray studies showed no change in rotation of proximal seg-

ment of fracture with fixed distal segment of fracture.

2. On the other hand, AP & lateral X-ray showed significant change, in rotation of proximal
fracture segment with distal segment of fracture.

3. Supracondylar rotation angle(S.R.A.)depicted as the ratio of the length of proximal fracture
width minus that of the distal fracture width in lateral view,to the length of distal fracture
width in AP view minus that of the distal fracture width in lateral view.

4. According to the modified Mitchell result, S.R.A. to the result of treatment was average 7.6
degree in excellent group, 15.2 degree in good group and 29.3 degree in unsatisfactory group.

Key Words: Supracondylar Rotation Angle(S.R.A.), Supracondylar fracture, Humerus.
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Fig. 1-a. Anteroposterior view of the various osteotomi_zed experimental humerus model with
Baumann’s angle 70°, humerocapitellum angle 40°. b. Lateral view.

Fig. 2-a. Anteroposterior view of transverse
osteotomized experimental model with rotation
of proximal fragment each 10 degrees.
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Fig. 2-b. Lateral view.
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Fig. 3-a. Anteroposterior view of transverse
ostromized experimental model with distal frag-
ment each 10 degrees.

Fig. 3-b. Lateral view.
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Fig. 4-a. Cross sectional area of supracondy-
lar region that is dumbbell shape.
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Fig. 4-b. Diagram of cross sectional area.
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Fig. 5. Diagram projecting the supracondy-
lar region anteroposteriorly.
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Fig. 6. Diagram projecting the supracondy-
lar region laterally.
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Fig, 7. Equation of Supracondylar Rotation
Angle.
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Fig. 8. Distribution of SRA with various osteotomized experimental humerus model each 10 degree in

18 cases.

Table 1. Descriptive statistics of SRA

Degree of Mean. Max. Min. Standard
Rotation Deviation
10 10.53 14 6 2.3479
20 20.58 27 15 3.0490
30 31.68 38 25 3.9096

Table 2. Result by Mitchell and Adams

Excellent :

When changes in carrying angle
were less than 5°, the range of mo-
tion of elbow was normal or the
restriction on motion in any plane
amounted to less than 10°.

Good . When changes in the normal carry-
ing angle ranged between 5° and
15° orwhen there was limitation of
motion amounting to 10° to 20°.

Unsatis- : When changes exceeding these lim-

factory its.

27 Aot

4. X| &2
98# =A@ oA fluoroscopyd EFFEF K

X 1AL AAsgen] Ay BE TE A1
2 7R FF 3.2387F AAsg o, KEA

Table .3 Modified Mitchell Result

Excellent : Range of motion of elbow was nor-
mal or the restiction on motion in
any plane amountedto less than
10°.

: When there was limitation of mo-
tion amounting to 10° to 20°

Unsatis- : When change exceeding these lim-
factory its.

Good

Table 4. Result of Treatment

Result No. of cases SRA

(%) (degree)
Excellent 61(62.2) 7.6°
Good 27 (27.6) 15.2°
Unsatisfactory 10 (10.2) 29.3°
Total 98 (100)

& &% P 655FF AAHE

5. %2 A
X & A#}E Mitchello] o & A3 #HF Fub
7 (carrying angle)& A && FAEF F
A3 e Walo] o A3t modified Mitch-
ell}y o7 A 3519 o™ (Table 2,3), excellent
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Fig. 9. Preoperative radiograph shows fish-
tail fracture.

Fig. 10. Postoperative radiograph after clos-
ed reduction and K-wire fixation (L ;24mm, 1 ;
14mm, 2a ; 12mm, sin6=0.1667, SRA=9.5).

Fig. 11. Radiographs of postoperative eight
weeks shows good union, excellent result ac-
cording to modified Mitchell criteria.

group 619We] HF IALG=e 7.6%, good
group 2789 HF A Zx& 15.2%, unsat-
isfactory group 10® ¢ H 3d dxe 293
=9 A}E Bt (Table 4).

-1102-

Fig. 12. Preoperative finding shows trans-
verse fracture.

Fig. 13. Postoperarive radiograph after clos-
ed reduction and K-wire fixation(L ;29mm, 1" ;
21mm, 2a ; 19mm, sin ©=0.2, SRA= 12.5").

Fig. 14. Postoperative twelve weeks, excel-
lent result.
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Fig. 15. Preoperative radiograph shows obli-

que fracture.

Fig. 18. Preoperative finding shows oblique
fracture.

Fig. 16. Postoperative radiograph after clos-

ed reduction and K-wire fixation (L.;34mm, 1 ;
19mm, 2a; 11mm, sin6=0.3478, SRA =20.5").

Fig. 17. Postoperative twenty weeks, good re-
sult.

¢] Baumannz}& 73%, HumerocapitellumZ}-&
38= 9 or, SRA: 9552t}
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5t excellente] ZA#& HHch(Fig. 11).
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Fig. 19. Postoperative radiograph after «los-
ed reduction and K-wire fixation (L. ; 31mm, 1°;
21mm. 2a : 11mm. sin@=0.5. SRA =30°).

Fig. 20. Postoperative twenty weeks, unsat-
sfactory result.

M2 (Fig. 12), &F A8F 24 Jug & A
g st = (Fig. 13), 4% %9 Baumannzt&
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= 12559
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o] 2]ale] excellent® A& R At} (Fig. 14).
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