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A Clinical Observation of Non-Union of Trochanter

Key Yong Kim, M.D., Duck Yun Cho, M.D. Hyung Ku Yoon, M.D. and Eung Ha Kim, M.D.

Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea

The trochanteric fracture occurs through the wide metaphyseal area, giving it high potential for heal-
ing and results in low incidence of non union. Even in the treatment of unstable trochanteric fracture, the
results are relatively good with the advancement of fixation devices and reduction methods.

The authors experienced 10 cases of non-union of trochanteric fractures from 1975 to 1984 and follow-
ed them up for more than 1 year at Orthopaedic department of National Medical Center.

The results are as follows,

1. Of reduction methods in primary operation, anatomical reduction was performed in 6 cases,

medialization in 2 cases.

Of fixation devices, compression hip screw was used in 2 cases, Jewett nail in 3 cases and others in

3 cases.

. The probable causes of non-union were fixation failure in 6 cases, inadequate immobilization in 2

cases, infection in 2 cases and trauma in 1 case. The other 2 cases were not treated.

and valgus with medialization in 2 cases.

. In secondary operation, anatomical reduction was performed in 3 cases, valgus reduction in 3 cases

Of fixation devices, compression hip screw was used in 3 cases, Judet plate in 3 cases and Jewett

nail in 2 cases.
4.
ths radiologically in average.

The time interval between the last operation and bony union was 4.2 months clinically and 6.6 mon-

5. During follow-up, hip pain was noted in 2 cases. Limited range of motion of hip and knee in 4 cases.

Key Words: Non-union, Trochanter, Cause and treatment.
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Lafoll 4 chird Ea$ Fusig e, ¢35
%, FAAYA, 18k, 7, AN, Ygo] #=
134 glgcHTable 3).
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1aggg B 8dF 7adA 154 oJu +
€dden, 187F 2500 f%aic).

5. 239 &R

Tronzo®-F-o]l 93} type 27} 14 type 37} 2
#, type 47} 13 type 57} 23, =L F
+ B A7 48 g eHTable 4).

6. 1x =59 FEYY 2 HINE

13444 9 8%, sidgd 922 69,
WEHE 2@l Ala3tg 3, compression hip

screw-§ 23, Jewett nail-2- 3%, Blade plate 1

#, 71} 2@o) 4 4}-85hgdch(Table 5).
7. 1X+2% ndYy 3 7|2t

Salol 4 qEnAL Agsgod, o/F lale
FAAFAe2 3 1 FYatol AlA s geHTable
6). TAHY AY4L nHA ¥& FEF, A4
o] oAlsjo] Salell4 Tt RS AR

47 e},

Table 3. Associated injury and disease

Associated injury and disease =~ No. of cases

Ass. injury Multiple fx. 1
. Disease Alcoholism 1
Table 1. Age and sex distribution ARF )
M F Total Hypertension 1
31~40 3 3 Hepatitis 1
41~50 2 1 Pul. Tb 1
51~60 1 2 3 Leprosy 1
61~70 1 1 1
71~ 1 1 Table 4. Classification of fractures
Total 7 3 10 Tronzo No.
I 0
Table 2. Cause of injury o 1
Cause No. of cases o 2
Slipping down 5 v 1
T-A 2 A% 2
Falling down 3 Mainly subrochanterie 4
Total 10 Total 10
Table 5. Implants and methods of reduction(1° op.)
Case 1 2 3 4 5 6 7 8  Total
Op.
Implant
Comp. hip screw + + 2
Jewett nail + + + 3
Steinman pin and circlage wire + 1
Plate and screw + 1
Blade plate + 1
Reduction
Anatomical + + + + + + 6
Medialization + + 2
Valgus + 1
Bone graft + — — - - — — -
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10. ERgte] Hel
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Table 6. Immobilization after 1° op.

24 26, zkd 2q], 94 1#oA Agagx, ¢
25 747t 2019 cHTable 7). WY E A7}
Salol A wAsdedl AY 4Ty HYBLE @
Aggon, W E& Jewett nail 28], compr-
ession hip screw 1|, plate and screws 1o, St-
einmann pin 1#|o| 4 2}g3oich. 18ld]4 243

Method Duration No. of cases E4d ¢ Ro|X Steinmann pinFZo]| 13, 33 4

Hip spica 1 wk 1 VAR F3 & ¥ 9 clTable 8).
3 M 2 1. 2RI S
4 M 2

No cast 3 2akrE AddlA Fol4 & el e, o

o . Z 2edldE A% 2 Boldew Ay

Table 7. Possible cause of non-union

Causes Case 1 2 3 4 5 6 7 8 9 10 Frequency
Fixation failure ) + + + + + + 6‘
Inadequate immobilization + + 2
Infection + + 2
Trauma + 1
Neglection + + 2

*Foreign body(gauze) retained at 1° op. and complicated by infection
Table 8. Implant and location of implant failure

Case Fx. type Reduction Implant Location

1 Tronzo IV Anatomical Jewett nail int. frag. screw Plate fx.

2 Tronzo V Anatomical Rechard comp. hip screw Screws

3 Subtrochanteric Anatomical Jewett nail Screws

4 Subtrochanteric Anatomical Plate and screws Screws

5 Tronzo V Anatomical Steinmann pin Steinmann pin bending

Table 9. Secondary opetation

Op. Case 2 3 4 5 6 7 8 9 10  Total
Implant

Comp. Hip screw + + + 3

Judet plate + + + 3

Jewett nail + + 2
Reduction

Anatomical + + + 3

Valgus + + + + + 7

Medialization + + 2

Bone graft +  + o+ o+ o+t o+t 4+ o+ o+ o+ 10

*Bone graft only, **Curettage and bone graftt
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By & 43t A Bo) 34, izl 34,
ke o WE$7F 20igich. W2 AYEL compr-
ession hip screw 3#|, Judet plate 3#], Jewett
nail & 2@l 4 A48} c}HTable 9).

12. Wo¥ES HMZ

1 A54] 5 0A 13528 A183l91, 2 A4
%4 135571 18, 14057} 24, 145575F 23
& tH(Table 10).

13. 1% % 2R+=2A] HEYY

Fig. 1. Implant failure by T-A. 31 months after
primary operation.

7Fig. 3. Implant failure caused by slipping down
on ice ground 6 months after primary operation.

Table 10. Angle of implant

Angle 1° op. 2° op.
135° 5 1
. . . . 140°
Fig. 2. Implant failure with non-union caused .
by infection. Bony union was achieved 3 years af- 145 2
ter initial injury. Avr. 135° 141°

Table 11. Comparison of reduction btw 1° and 2° op.

o Case 1 2 3 4 5 6 7 8 9 10
P

1° op. A A A A M+V M A A Neg Neg
2° op. A% \Y% V+M A B/G C+B/G V A A V+M

Ref. : A; anatomical reduction, V; valgus, M; medialization, B/G; bone gralt, C; curettage,
Neg; neglected 1° op.
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Table 12. Interval between last operation and un-
ion

Months  Clinical union  Radiological union
3M 5
—-5M 4 4
—7M 1 4
—-9M 2
Total 10 10

Table 13. Complication after 2° op.

Complications No.

Loosening

Peroneal nerve palsy
Shortening

Limited ROM

Bed sore

Collapse of fx. site

e T I

Penetration

Table 14. Assessment
No Yes Total

Pain 8 2 10
Walking ability 0 10 10
Limited ROM 6 4 10

Laegd 398 32 6o, W) 2 g
A1, AN 1A, 230444 Sk 39,
A9 W WA 20, ¥y o] 3a),45)
€ % Fol4go] lol, Fo]44o] 13 g cHTable
11).
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15. RE7MNX 7|2t
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4.270 4 whapd ety ¢ HF 6.6/ Yol g}
(Table 12).
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TES A€ A% A= P2yl A x5 o).

Holt &% 7t WA Eol| o8 THA7x 3
23 7178 deowm A Eslg e, Jonhson and
associates &]¥ A3} 660l 9] HolA4y FAZE 10
#e FFHE, 389 bolt breakage s 3.},
Holt nail &) gt o2 Fx£50] 418 Alwlol 4
v T A NES o gol WnYEe] FEule
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A9 A%L $7H41718+ A 224 Dimon
and Hughston-2" 6539 B-qlx4 ==} o B
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10e]ol) 4 e Fo] WAsled vimy o S
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€ FEde. 28 F Fd4de E5
€ AEe A& ot

Waynejcounty £ Z9|4 UM L W2oz o
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T W3l o2 FAHY AL oy 3
e .
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Fig. 4. Implant failure due to neglected post-op.

care, resulting non-union. 1 % hip spica cast was
bivalved due to acute renal failure at post-op. 4th
day.

150° nail & 43 AEE 95 HNABA4 o)

25 A4ges sl naildl $5E o)
£ s E SR DA A48ToEA B
Y4=¢ QT nailo] L5 FolAT s,

Sliding nail-& Clawson, Mulholland and Gunn,
Massey and Pugh5-& A A Ecker & 6.4%2] 4
| -§-8 B 3}¢d 3, Harrington and Johnston® &
Waeg HEL shdmg screw & A}-8-3le £ A3
€ 2334 }. Rao and colleague® = W Z¢]7} &)
B84 A EZ compression hip screw & AL
Axch & el dehx sHeich.

29 #Zd Eq34 ZA 4 Ender nail', con-
dylocephalic nail'*'e] 4= o] AS ZLala
%, AAFGAA AR, vlmA dHFY T P
5| olelE nHFell F2 AL}

AN AN FA £3) G PE 5
FAw, valolsk, T4 :é"-‘"ill 4ol g
Wby 2 HEEF REL S 4 ded, ok
25 A4 7]2Ek o] dl“&—% AN =4
e Angk ny o TAALY AEE S
A AFT F3k 2d9 9 2y F45¢ 36 5
Alell doj T & 3lodof ghr}.

EfRgelak TAHF AAe| AAF xS 7%
A 2Ego] TREE JAY + g AsjoloA™

Fig. 5. The fracture line was concealed by ar-
tificial bones used at primary operation.

Fig. 6. Progressive deformity after removal of
implant 18 month after primary operation.
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