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Clinical Analysis on 57 Non-Unions
Han Koo Lee, M.D., Jae Whan Ahn, M.D., In Suk Oh, M.D. and Min Young Chung, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University

Fifty-seven cases of non-union examined and treated at Department of Orthopedic Surgery, Seoul
National University Hospital during the period of 1968 to 1979 were observed and analysed.

The results were summarized as follows:

1. Of the 57 cases, there were 43 male and 14 female patients. This result showed marked predominence

of male over female patients.

2. Non-unions most commonly occured between 21 and 40 of age.
3. The causes of the fractures consisted of 22 traffic accidents, 20 fallings, 7 machinery injuries, 6 direct

blows, and 2 chronic osteomyelitis.

4. Of the 57 cases, there were 20 open fractures and 37 closed fractures.

5. The sites of nonunion were lower extremities in 41 cases and upper extremities in 16 cases. The

femur, 31 cases, was most commonly involved.

6. The mean duration from fracture to diagnosis of non-union was 14.8 months.

7. Prior to admission to this héspital, one received no treatment at all, 23 were treated conservatively,

and the remaining 33 treated operatively.

8. Probable causes of the nonunions were unsatisfactory immobilization in 26 cases, operative com-
plications in-24, infections in 3, interpositions of the soft tissues in 3, and separations of fragments in

1.

-

9. All patients received surgical operations, which were successful in 87.7%.

Key word : Clinical Analysis on 57 Non-Union.
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Table 1. Age & Sex Distribution,

Sex M F Total (%)

Age
6 0~ 10 2 1 3( 5.3)
11 ~ 20 5 1 6( 10.4)
21 ~ 30 12 3 15( 26.3)
31 ~ 40 14 3 17( 29.8)
41~ 50 1 4 7.4)
51 ~ 60 2 6( 10.4)
61~ 70 3 6( 10.4)
Total 43 14 57(100.0)

2. BES HeI (Table2).

i-§ Almst 22402 38.6%, o] 2042 35.1%
71kt 154 2 26.3% ¥ Jepd n e, o|F oy
Atz W o] 42024 HAY 73.7%F vehian
A = *

Table 2. Causes of Fracture

Mode of injury M F  Total(%)
Traffic accident 17 15 22( 38.6)
Falling & stumbling 15 5 20( 35.1)
Machinary injury : 6 1 7( 12.1)
Direct blow 4 2 6( 10.5)
Pathologic condition 1 1 2( 3.5)
(eg. chronic osteomyelitis)

Total 43 14 57(100.0)

3. B3 B9 W YEH(Table3),

% 5791 % #halsl 410l A7t 1662 44 : 3= 9
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4. SXjoiM2 RE 29 N YE{(Tabled),

HYFL & 579 3, 3102 YN 54.4%F A=
gglon, AL 902 15,8%% oM, & FA 419
T dEFL 31424 75.6% & ek, E ¥
A 31dF HE 199424 61.3%, A¥ & 1l
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5. 4XjokAol REURH N el (Tables),
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Table 3. Location & Type of Fracture.

N Closed Open  Total(%)
Lower extremity 24 17 41( 71.9)
Upper extremity 13 3 16( 28.1)

Total(%) 37(64.9) 20(35.1) 57(100.0) »

Table 4. Location & Type of Fracture Lower

extremity.

w Closed Open Total(%)

Location
Femur head 1 0 1( 2.4)
neck 11 0 11( 26.8)
shaft 7 12 19( 46.4)
Tibia 5 4 9( 22.0)
Metatarsal 0 1 1( 2.4)
Total(%5) 24(58.5) 17(41.5) 41(100.0)

Table 5. Location & Type of Fracture Upper

extremity.

W Closed  Open  Total(%)

Location
Clavicle 3 0 3( 18.8)
Humerus 5 1 6( 37.5)
Ulna 4 0 4( 25.0)
Radius 1 1 2( 12.5)
Metacarpal 0 1 1( 6.3)
Total 13(81.2) 3(18.8) 16(100.0)
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7. BE FAR W] MR RR (Table7).
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8. R {etel 20I( Tables),

3 713 £3%8% 23 A2 ¥ 2AE g dls

Table 7. Type of Initial Treatment and Type
of Fracture.

pe of Fx, ]
W Closed Open Total(%)

No Treatment 1 0 1( 2.0)

Conservative Treat- 17 6 23( 40.3)

ment

Operative Treatment 19 14 '33( 57.7)
Total 37 20 57(100.0)

+ 294 - 34
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Table 8. Probable Causes of Nonunion
Causes Ng;nsl;:r of (%)
Unsutisfactory immobilization 26 (45.6)
Inadequate period 18
Inadequate type 8
Complication of Operation 24 (42.1)
Implant failure 10
Mis-application 8
Bad choice of device 6
Infection 3 (5.3)
Interposition of soft tissue 3 (5.3)
Separation of fragments 1 (1.7)
Total 57  (100.0)

9. XZWY (Table9),

ool 4 & AYsd e, FHHDY T 479
24 825%% #A s on, AFPE Ajge] 74
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ucerization ¥ M & 3o, 2a2q Fol4 g
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Hag 4o 5o d A 4 Fo 20F AYsin
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Table 6. Duration from Fracture to Diagnosis of Nonunion,

Location Duration(Month)

Less than6 6~12 12~ 18 18~ 24 More than 24 Total

Femur 2 14 7 5 3 31
Tibia 2 6 0 1 0 9
Metatarsal 0 1 0 0 0 1
Humerus 2 2 0 0 2 6
Clavicle 2 1 0 0 0 3
Ulnar 3 1 0 0 0 4
Radius 1 0 1 0 0 2
Metacarpal 1 ] 0 0 0 1
Total 13 25 8 6 5 57
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Table 9. Methods of Treatment
Number of %)

Methods of Treatment

Cases
Internal fixation 47 (82.5)
Plate & screws
with compression 28
without compression 5
IM nailing 8
Cross pinning 4
Knowles pinning 2
Prosthesis 7 (12.3)
Pin & pl'aster, after sauceri- 3 (5.2)
zation
Total 57 (100.0)

10. 2% ¢1E S (Table 10),

S7o1% Sclol A Yy Fo] Yadsto 8,8%2 v gg
vdEbHsleh ol HYFoz g 1o ME Aot
dom, EFFd 24F loolME: ¢S s
Ag3tgdn U=A ldeHE A2t 44 ° e
FAZ R¥sAY. 4EF FURUE 29 Hol 2
o Adevt Mz $42 Afsch

Table 10. Complications
No. of Cases

Complication
Pul. edema
" Infection
Nonunion
Total
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364 Az 194 24 FoldAd %5l 24 u
5 Aol FAHol Yelnrt. YA H¥5 Y T4
W 2.3 ¢ (open reduction and internal fixation )¢ 4|
P ¥ 553 YAy (partial weight-bearing cru-
tch walking ) & dlo] Rtou $ 502 Qsted AF )
mAES vyo) AASsigch W4 444 ¥ ¥
# ziHol o™ (Fig 1-1), 24U Y 779 lo-
osening & R Fm 3 M Fig . 1-2), Watson- Jones
424+ 483l Thompson endoprosthesis & A% 4}
F(Fig,1-3) YAuYE AAstgon <04 ¥
# 249«
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Fig. 1-3. Thompson endoproshesis § A9 F 4}
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74 G2 F4A 2F +YAE 1544 A HE
HEE 7hye] ¥3o] Yoiktel,  Kintscher nailing 3
An¥Hng(long leg cast )& 223t 4Astg o F
5 o limping o] A%=lo] Wsigcsh wad 4£-4
U7k shEe] YA ew FHZAC e gty
T4t ARG v F3 jeb(Fig, 2-1), F94% 3
248 A3t compression plate and screws®} Fo)
A4g A¥g $(Fig. 2 /) 674Yel AYAE g
T4YE€ 14 F3 Y Fe, 2-3),

Fig. 21. Kintscher 4 8% #4448 2eiF 9o},

5 o3: +03%

56 41 ofxt2 27dA YA nEe & oiyF ¥R
ol gle] €4 Yoz falslol dgod Fule] ¢l
2oy 10449 A Eox 3 7B minor trauma §
of FAo] guddet. Hun¥d Y E(long leg cast)§ 2
AL} Aoy F53 AYo] A&sof Walsig
e WAy 4AL F5HnFY AT wed FHG Y Fig. 2-3. 4:.4@-.‘}: 64Y Adee FHYE ¥ 4+ A
HY fel 9 FTAEY A%E vd F2 A L~(Fig.
3=1), Jewett nailing 3} EolAl¢& A sl=(Fig, Aol y4aslgch. JUHYEE d IHERaPEH 4

3-2). 2.%9 58 & (one and half hip spica cast) & 637} 4|
gy oy 4 d=iy Wyo] Algse] HYUHAC}
8 d4: MO WA AA4 o728 FhEh, sngulation o] o sc-

384 $AE 10491 ZFARE +4 HHEFY & rew ¥ loosening & 2] F2 AH(Fig 4-1).
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Fig.31. +24 A4foz 4uy 2409 g Fig. £1. $%2 4222 Angulation 3} Screw )
¥ 4 9o, : Loosening & ¥ 4 Si+}.

Fig. 42. +¢% 4
Fig.3-2. 23 § FTol4gF 44

compression plate and screws®} #al 44§ 4143} 8 A5 A0%
Ror (Fig. 4-2), 4% 34y Rl & EX4 /¥ 264 A4z 1493 & A4ULE Ao wol 4y
A PO AL sl on FRUel slojsbe d4d F FUel UAom sugar tong splint § 877 A9
2 &3 gleb(Fig. 4-3). ¢ ¥ A%sl e A5 A2 9] 4okt (weakness) & F4
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Fig. 43. +% 3744 4122 A¥94¢ ¢
+ Ak,

2 Hfsigch, 9ad £A44 FA% 142 §e] 9
FAGY Ao FAEY 4YH 4L F 4 Ao
[Fig. 5-1), Hemry A Z4§& AH&3lo
plate and screws 9} FolA g3 AYsigd e HFoe ¢
&8t eH(Fig. 5-2).
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ok ¥9 fu
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284 g F4AE F RARY 2HE A48
Aok =g FARGY N golA Boyd V& 9]
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