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Operative Treatment of Distal Humeral Comminuted Fractures with Orthogonal Plating

Joong-Bae Seo, M.D., Jae-Sung Yoo, M.D.
Department of Orthopedic Surgery, Dankook University College of Medicine, Cheonan, Korea

Purpose: To analyze the results of operative treatment for Comminuted Fracture of Distal Humerus with Transolecranon approach
and Orthogonal plating.

Materials and Methods: The subjects were 22 patients with Comminuted fracture of humerus who were treated with Orthogonal
plating. Patient's age, sex, type of fracture, surgical approach, method of fixation, time of operation, time of bony union, complica-
tion, range of motion were investigated, and Function of elbow was evaluated by functional evaluation of Riseborough and Radin,
Mayo Elbow Performance Score (MEPS).

Results: Age, sex, injuried arm, operation time were not related to postoperative result. Type C2 fractures showed better results
in function and range of motion (ROM) than type C3 fractures. Also early rehabilitation was important to functional recovery
and ROM. The postoperative ROM was average 110. Good were 16 cases, fair were 6 cases in functional evaluation of
Riseborough and Radin. Excellent were 13 cases, good were 8 cases, fair was 1 case in MEPS.

Conclusion: Operative treatment with Transolecranon approach and Orthogonal plating showed favorable result on its function.
Intraarticular comminution and early rehabilitation were closely related to postoperative function of elbow.
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Table 1. Summary of cases
Sex/ o Bony . Risebo ‘
No. AO* Injuried arm  OP time + union ROM rough’s MEPS* Complication
Age day e
(week) criteria
1 F/57 c2 Non-dominant 125 4 24 125 Good 85
2 F/58 c2 Non-dominant 155 3 16 110 Good 85 Ulnar nerve
neuropathy
3 F/45 C2 Non-dominant 115 2 12 135 Good 100
4 F/58 C2 Non-dominant 225 5 8 130 Good 100
5 F/31 Cc2 Non-dominant 180 3 24 90 Good 85
6 F/20 2 Non-dominant 125 11 12 140 Good 100
7 F/24 Cc2 Non-dominant 135 3 24 140 Good 100
8 M/27 Cc2 Non-dominant 215 5 24 125 Good 100
9 M/35 Cc2 Non-dominant 115 3 24 125 Good 100
10 F/45 Cc2 Dominant 190 5 22 115 Good 100 Ulnar nerve
neuropathy
11 F/70 2 Dominant 200 2 24 115 Good 100
12 M/47 C2 Dominant 160 1 24 125 Good 100
13 M/48 Cc2 Dominant 165 0 20 125 Good 100
14 M/26 Cc2 Dominant 155 4 9 130 Good 100
15 F/41 C3 Non-dominant 115 7 10 110 Fair 100
16 M/40 C3 Non-dominant 120 5 20 110 Good 100 Heterotrophic
Ossification
17 M/24 C3 Non-dominant 145 4 24 90 Good 85
18 F/57 C3 Dominant 240 3 24 70 Fair 80
19 F/65 C3 Dominant 160 5 20 75 Fair 80
20 F/20 C3 Dominant 125 7 12 85 Fair 85
21 M/30 c3 Dominant 220 10 24 75 Fair 70
22 F/31 c3 Dominant 225 2 20 80 Fair 85

*AO: AO classification, Top day: period from injury to operation, ROM: Range of motion, MEPS: Mayo elbow performance score.

Table 2. Comparison of clinical results between C2 fractures
and C3 fractures

C2 C3

Age 42.2 (20~70) 38.5 (20~65)
Sex (M : F) 5:9 3:5
ROM 123.5 86.8
Riseborough and Good: 16 Good: 2
Radin’s criteria Fair: 0 Fair: 6

Poor: 0 Poor: 0
MEPS 98.9 85.6
Bony union (week) 19.1 19.3

ROM: Range of motion, MEPS: Mayo elbow performance score.
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Table 3. Comparison of clinical results according to period of
postoperativetime needed for spontaneous first elbow joint exercise

Early exercise
group (<6 days)

Lately exercise
group (=7 days)

Age 41.3 (20~70) 39.8 (20~65)
Sex M : F) 7:8 1:6
ROM 1223 84.3
Riseborough and Good: 14 Good: 2
Radin’s criteria Fair: 1 Fair: 5

Poor: 0 Poor: 0
MEPS 97.0 83.5
Bony union (week) 183 20.9

ROM: Range of motion, MEPS: Mayo elbow performance score.
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Fig. 1. (A) Anteroposterior and lateral radiographs of elbow in a 40-year-old man show intercondylar comminuted fracture of

distal humerus (AO C3 type).

(B) Follow up anteroposterior and lateral radiographs 20weeks after operation show bony union without complication.

Buge] o)™, BE oo A7} oF
& NaET (Fig. 1. 37 olF B%% 1
@ el ol Aud g Aol 271 49 $EE

A 5= Qlglen, & 5 7% WM 16909M $, 6
clellr] FzE wHEATe A B

Fzome FHAY 5 AF, Y BHY, B
&, FUA AL 29, A7 vl FEd Wy, Bl B
AR, o 2 B8, 5 A B olg Sol

2 slor, Az 47 ke

3ol Ring Jupiier” ek gy B4 24

& Al HZ AAe oY Y Ao HF
oisle] £ AFE HUIIL, Wang BO% %
e A B R i P |
2l 9o, AAEL BE ody HF 217 i AL

“EA

th
rz to

)

ol

AL, 2¢] 9.0 HZ A7 A ZHzte] o)
Zjl_} =1} Z{ﬂﬂ- 4 zq—g— 751 % lo] uug—-o—}oﬂouq i
T lde 7 32 5 s, e 4 =
A ﬂxl ool Wuds Xﬂﬂ Al A 1% A3t A fr3fol

el 43 wele Adsslon, 43 dele F 33
EXJEI—E Av2 wgoh a@ Chen e #=Z A7

GkIgRIRE *lfﬂﬂol Q3le HE VY S99 W=E 7t
AR 5 es waste], BF AF A% Asle] Ao
kel wtel S a2 ASAY st et 8
% Fog Azker

o]J_ ZEAo ZpAe] &4 o WA HITI} =3
FAHo 2xo gL nAA =Y Gupa? Khan-

chandani” 718]3 Kundel £7& o]
WIS} 4% WA 49%ekal Bastolon] 2 Agtexes 22
o F 1o (4.54%)0lA o] EFAJo] s, &
HEEHAE & F 6552 HHEHo & F TG olh
A E AAE Adslen HEeEHdE 1102 34
= 3Ae}.

AikenZ} Rorabeck” 2 & 3 #H $%9] A7} & &
ol Anto] Fedt gxely 490H, Jupitere} David'
T & 3 2] #4 5o dFet 2Hg Aol i

q 29w

BIS u Qe AGEE K & F 17 ol ¥
$Fe AR, FF0l At w3t Holde

BEelle FSolHAl 157 olFo] #EeES AlReR3H
B AFME 64 ol #E & AlEHd w3 7Y
ool BALES AASAY 2L vl BAD A} 62
ol WALES AAAR 2o HELE W 2 A
J7kelA FelatAl e AR vEho] 2TdERE
o] & % ¢ Aol FaF axels AL % 4 AT
(Table 3).

2 avel eAdent: Zuel 471 B aska 3

& 5ed oy w0 oe 24 el vt gga

A, FA 7Rbe] Bol A7) GHEol i Do) 3l
g A E £ Qo AFF =g 2 Z7 o)F F
s TRUE e BAE e o dael 2
g0l il MIENE 9T TR 1 2t e



248
2 E

e A9 B 2 diste] AT =2 3 A
Zt olF w5 M o837 ARl glo] yol, A,
A o, e AP, 3SR SR FEEd
Tl dFE vIAA edskout, 2de] 24 A= H #
AEE AR Ve & F FEEY Vel 7ol 9%
S AT S 497 IR 2 & ¥ @S O
3 FHE Vs 3RS Seire 2] W fwo] $8%
Aoe AZtHN, AT mE@Re §8 A7 olF w54
e AR siRekd A% 8 Aud ugel /8¢

1) Aitken GK, Rorabeck CH: Distal humeral fractures in
the adult. Clin Orthop Relat Res, 207: 191-197, 1986.
2) Bryan RS, Morrey BF: Extensive posterior exposure of
the elbow, A triceps sparing approach. Clin Orthop Relat

Res, 166: 188-192, 1982.

3) Chen RC, Harris DJ, Leduc S, Borrelli JJ Jr, Tornetta
P 3rd, Ricci WM: Is ulnar nerve transposition beneficial
during open reduction internal fixation of distal humerus
fractures? J Orthop Trauma, 24: 391-394, 2010.

4) Cho JH, Kim JY, Lee SY, Han KJ: Surgical treatment
of intercondylar fractures of the humerus with posteior
plates. J Hand Surg Soc, 13: 212-216, 2008.

5) Eralp L, Kocaoglu M, Sar C, Atalar AC: Surgical treat-
ment of distal intraarticular humeral fractures in adults. Int
Orthop, 25: 46-50, 2001.

6) Gupta R: Intercondylar fractures of the distal humerus in
adults. Injury, 27: 569-572, 1996.

7) Gupta R, Khanchandani P: Intercondylar fractures of the
distal humerus in adults: a critical analysis of 55 cases.
Injury, 33: 511-515, 2002.

8) Helfet DL, Hotchkiss RN: Internal fixation of the distal
humerus: a biomechanical comparison of methods. J
Orthop Trauma, 4: 260-264, 1990.

9) Husband JB, Hastings H 2nd: The lateral approach for
operative release of post-traumatic contracture of the
elbow. J Bone Joint Surg Am, 72: 1353-1358, 1990.

10) Jupiter JB: Complex fractures of the distal part of the
humerus and associated complications. J Bone Joint Surg
Am, 76: 1252-1264, 1994.

11) Jupiter JB, David R: Orthopaedic knowledge update

NEH, FAH4

shoulder and elbow. 1st ed. Philadelphia, AAOS: 397-404,
1997.

12) Jupiter JB, Neff U, Holzach P, Allgbwer M: Intercon-
dylar fractures of the humerus. An operative approach. J
Bone Joint Surg Am, 67: 226-239, 1985.

13) Kundel K, Braun W, Wieberneit J, Riiter A: Intraarticular
distal humerus fractures. affecting functional
outcome. Clin Orthop Relat Res, 332: 200-208, 1996.

14) McCarty LP, Ring D, Jupiter JB: Management of distal
humerus fractures. Am J Orthop (Belle Mead NIJ), 34:
430-438, 2005.

15) Morrey BF, Sanchez J: Functional evaluation of the

Factors

elbow. In: Morrey BF ed. The elbow and its disorders.
4th ed. Philadelphia, WB Saunders: 87-88, 2009.

16) O’Driscoll SW: Optimizing stability in distal humeral
fracture fixation. J Shoulder Elbow Surg, 14(1 Suppl S):
186S-194S, 2005.

17) Pajarinen J, Bjorkenheim JM: Operative treatment of
type C intercondylar fractures of the distal humerus: re-
sults after a mean follow-up of 2 years in a series of 18
patients. J Shoulder Elbow Surg, 11: 48-52, 2002.

18) Park JY, Seo JB, Chun JY, Kim MH, Min SH, Lee
JH: Treatment of intercondylar fractures of humerus with
Y-plate. J Korean Fracture Soc, 19: 443-448, 2006.

19) Ring D, Jupiter JB: Complex fractures of the distal hu-
merus and their complications. J Shoulder Elbow Surg, 8:
85-97, 1999.

20) Riseborough EJ, Radin EL: Intercondylar T fractures of
the humerus in the adult. A comparison of operative and
non-operative treatment in twenty-nine cases. J Bone Joint
Surg Am, 51: 130-141, 1969.

21) Schemitsch EH, Tencer AF, Henley MB: Biomechanical
evaluation of methods of internal fixation of the distal
humerus. J Orthop Trauma, 8: 468-475, 1994.

22) Schuster I, Korner J, Arzdorf M, Schwieger K,
Diederichs G, Linke B: Mechanical comparison in cadav-
er specimens of three different 90-degree double-plate os-
teosyntheses for simulated C2-type distal humerus frac-
tures with varying bone densities. J Orthop Trauma, 22:
113-120, 2008.

23) Wang KC, Shih HN, Hsu KY, Shih CH: Intercondylar
fractures of the distal humerus: routine anterior subcuta-
neous transposition of the ulnar nerve in a posterior oper-
ative approach. J Trauma, 36: 770-773, 1994.



