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= Abstract =

Clinical Experience for Flexible Intramedullary Nailing of Femoral Shaft Fractures

H.H. Kim, M.D., C.U. Choi, M.D., S.K. Rah, M.D., B.C. Jun, M.D. and B.J. Shin, M.D.
Department of Orthopaedic Surgery, Soon Chun Hyang College Hospital, Seoul, Korea

Thirteen cases of femoral shaft fractures were treated with flexible intramedully nails for 10 months period
from May 1981 to March 1982 at the Department of Orthopaedic Surgery, Soon Chun Hyang College Hospital.
The results were as follows:

1. Of the 13 cases, 7 were males and 6 females, and they were in the age between 18 to 63 years.

2. The fracture sites were accounted that three of the thirteen cases were at the proximal one third of the femur,
four at the middle one third, four at the distal one third, and the other two were segmental and five cases
being comminuted.

3. Average interval between injury and operation was 13.4 days.

4. Closed nailing was possible in 10 cases; in 3 cases open reduction was inevitably required and cerclage wir-
ing was done in 2 cases in these 3.

5. Average interval between operation and full weight bearing was 10.2 weeks.

6. Primary bone union was achieved in 12 cases and delayed in one case.

7. Many complications were noted including pain around knee in 5, posterior angulation in 4, protrusion of
nail in 4, varus deformity, fragmentation, distal migration of nail, shortening, knee stiffness and delayed union
in one each. But, despite these numerous complications, functional disturbance such as knee stiffness was
observed in one.

8. According to the Denker’s functional criteria, 12 were classified as excellent or good, and one were poor.

9. Flexible intramedullary nailing seems to be a good method in treatng the femoral shaft fractures especially
for those not suitable for Kiintscher nailing, provided that exact technical and mechanical considerations

are born in mind.
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Table 1. Age & sex distribution

Age Male Female Total
16—20 1 1 2
21-30 1 2 3
31—40 4 — 4
41-50 1 2 3
51—60 - — —
Above 60 — 1 1
Total 7 6 13

Table 2. Cause of injury

Cause Male Female Total

Traffic accident 5 5 10

Fall down or 2 1 3
slip down

Total 7 6 13

Table 3. Site of fracture

Site Male Female Total
Proximal 1/3 2 1 3
Middle 1/3 2 2 4
Distal 1/3 3 1 4
Mid & distal — 2 2
Total 7 6 13
Table 4. Shape of fracture
Shape Male Female Total
Comminuted 3 2 5
Transverse 1 1 2
Oblique 1 1 2
Spiral 2 — 2
Segmental — 2 2
Total 7 6 13

2 27 supine positione) A 5 & foot plated] 3174 &
% F&Ho) ol £95 &%, FuF AFHA
oAl Abelo) A image intensifier 8 @& sx]9 9%
of A A, FA R 2L ¥ F UA=RF A
(Fig. 1). Draping¢ %o Fo% HEL" 1)image in-
tensifier 7} ZHHRE £{A7RA Y Ate] & AfEo)
22 % glojo}stn} 2)towel clip5-e] image intensi-
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Table 5. Case analysis

Case Age & Site of Associated Method of Nail insertion Inj.- Op.full  Complications
sex fracture injury reduction site (No.) Op. Wt. bearing
1. F/25 Rt Mid Humerus Fr. Closed *G.T (2) 30D 6 Wk Posterior angulation 11°
Fragmentation
Knee pain
2. F/25 Rt. Mid-Dist. — Closed G.T (2) 10D 8 Wk Varus 5°
Knee pain
Protrusion of nail
3. M/18 Lt. Dist. — Closed G.T (2) 2D 10 Wk —
4. M/34 Lt Dist. Rt. tibia Fr. Closed GT 3 4D 12 Wk —
5. F/19 Lt Mid Cerebral contusion Open G.T (2) 18D 4 Wk Posterior angulation 5°
Hemothorax Protrusion of nail
6. F/63 Rt. Mid-Dist. Both tibia Fr. Closed **M.C (3) 11D — Protrusion of nail
Pelvic bone Fr. Knee stiffness
7. - Fi48 Rt. Prox. Multiple rib Fr. Closed M.C (2) 28 D 10 Wk Distal migration
Knee pain
8. M/36 Lt. Prox. - Open & M.C (2) 14D 8 Wk Protrusion of anil
wiring GT @)
9. M/30 Rt. Dist. — Closed GT 2 15D 10 Wk Knee pain
10. M/36 Rt. Mid Internal derangement  Closed G.T (3) 20D 16 Wk Posterior angulation 12°
of left knee 1 c¢m shortening
Delayed union
11. M/47 Lt Mid - Closed M.C(1) 13D 12 Wk -
***L.C (1)
12. M/34 Rt. Prox. Clavicle Fr. Open & M.C(3) 3D 14 Wk Knee pain
wiring
13. F/48 Lt. Dist. — Closed G.T 3) 6D 12 Wk Posterior angulation 10°

*G.T : Greater trochanter,
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**M.C : Medial condyle of femur,

***L.C : Lateral condyle of femur.
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Fig. 1. Position of patient and setting of image
intensifier.

Greater Trochanter )

Adductor Tubercle

Fig. 2. Ideal positions of nails.

BUHE 9% 4 A= E #e(Fig 3) vwdd Py
o2 ot 1345 344 B¥H AEL Y3
2 3l &d(Table 7)o]F 24+ THYY 4 d=
¢ Bl ¥z F4A WaAneZ =AY A
oz Atase] VPA HEY cerclage wire & & Zo]
I Yz 1de F4 £4¢ Fug 42 £AF 18

Table 6. Interval between injury and operation

Interval Number of patients
Less than 1 week 4

1—2 weeks 4

2—3 weeks 3

3—4 weeks 1

More than 4 weeks 1
Average 13.4 days

—

- " - em & o

Fig. 3. Method of reduction in order.
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Table 7. Method of reduction

A4 A7tk Castbrace® 440 A% F4 33
FHd1322 F¥3L ¥y AN T, 59 13
U459 A 2R F44 duAges: B
AYAR ArHo] 27 63Y 8F7 cast-brace &
821720 long leg brace§ #4417 2112 A%
T B2 uye] aglg Aoew ddd Fr9 3F
Aol ot A7t €F 27| HYUL 875t long leg
brace & 42712 HAUAR ddo).

m2 5

1. HAE R3inix|e 7|zt

FEF AANF FarAg e A 4F, HA 16
F2 AT 10.259xwd 34 69 A 59 S
o AW AF AL I FHe) ks 1574 Yo
¢ @A77 wheel chair ambulation®}e) ¥ %7} ¢
ol A#e AgoAE MY o) A EF54Y
9 X-d 274 FHL f¥RAE I3 ¢F 10

Vethod Number of patients NG F&£49& A7 s cHTable 8).
"losed reduction 10
Jpen reduction 3% Table 9. Complications
* 2 for open reduction and cerclage wiring Complications Number of patients
1 for open reduction only -
Knee pain 5
Table 8. Interval between operation and Posterior angulation 4
full weight bearing Protrusion of nail 4
nterval Number of patients Fragmentation 1
\% formi 1
.ess than 4 weeks 1 fxrus de' om"uty
Distal migration 1
—8 weeks 3 Shorteni N\
—12 weeks 6 K ° eril?fg . 1
e ness
2—16 weeks 2 nee st ‘e
Delayed union 1
verage 10.2 weeks
verag * Poor results
Table 10. Denker’s Criteria
Excellent .
or Good Satisfactory Poor Very poor
Discomfort Slight Moderate Severe Very Severe
Shortening {3 cm <5 cm <8 cm >8 cm
Angulation <150° 15-20° >20°
Knee joint motion >90° >45° <45°
Extension defect, knee None <5° >5°
Instability, knee None <10° >10°
Thigh atrophy <2 cm <3 cm >3 cm Nonunion
Amputation

—99 —



2. pYgs

Fe¥ gHFog sg EAVET AL AL S
9 FEo2 5964 Jepgeoy 25 FA7 A
I FEAE AAY 29 e FEH AAFFEFL L
A=, ¥ 2F HY 2 4ddA U ¥ F
F o AxE 5-12°Abe) gk W ¥l Ud 1=
48 AR AYF TAHAA 5°9 W Wyge] wAS
Ak FE5A0) AL 2 EETH4AF 24l A
Aol A AT FE&A] £RAFHNA EEH A=
FE5A &0 AF 1A E 2FF AFEd
F5HE 2 Adsgen o] #AHME &34 ¥
A9 FEFE YehdA gskch A 24 A4
W3ol A ddat FE5Ae] g AN E2HE €2 o]
3 I¥H H9 F5L& ZadE 1de &F 17H’§‘1}
o 2% F4A%E AAsger e 1de
€ =71A kel AUE Tk £ é"-"'-°%°l
30° |9kl ASE 29 gy 2F 1d e AFA AF
Z4E 49 ¢34 £330 AR #AO)mE P
Fo2 ZFaA qgked g 1de 55 FE 24
o] sl Ak Ad ¥ lde vEF 16558 A
AF H3E Alag B2 £F 7449 Fd 2919
FEE 548 XA 29 A9 7E AL Ry
stres view A 7} %) o Ad FPo2 wds
i 27097t cast-brace & F4A1A 4HY FHEE <
At

2 89 PHFoR2e F44 o], A @
Z(lem), 254 Ay ¥ 9 fragmentationo] Z+zt 144

314 =HTable 9).
3. 715X Hol

Denkero ¢3 ti=Z Z3H & F9) 7|54 37} 7]
=& A &31d(Table 10) excellent or goode] 124, po-
or7} 194t Poor 1= €£#29 23] 30" w&
9 i,

V. &% ¥ 1%

Obk

HEF S FEE FEA LR 83} Py
& Hey-Groves(1976)<] 28] ] zt=) ¢l o o' Kiintscher?
o o8l W%, was o} Kintscher nail & €4 7h4 @
o] Al4-5l A B F ¢ shtelrt. 28} Kiintscherna-
i19] 713 & A¢5-& 2HA S SemF-e] AT E
4 A 17.8emaAle], & dlEF A Yo NFAY IAA
FARR QEFe FHEY UAY FAHY A Sl
t Ha3 YaAe] A ol o] FHUES AR WP

Zickel nail?¥, blade plate &A¥'?, cast-brace v}y
9 o=stA AgygEel AgE ek ol T#H
Xyl W#YAH HEPES AV A, @3¢ Adx
dth & #¥A wWyEL 27 A FEY =27
A F %3t o8 fracture disease”? & dl ¥y} ¥ 4 &
vl zbed, =W A A%, (thromboembolic disease)¥
duFe g NErt F3 v 3dH PP E FHd59
A9e go} A7 Y Y977 a2 3§y
olol WE %, TAHY A Fel A Hoe,
3 & image intensifier 3! flexible reamer 59 /j¢=
A AHE HNIZE o|4F 5 e A F5%
W F5d nAEe) 7H5sA e Bol AT e
d FIN.& rigid nail®c} As &4 Wye]l &o)
o] 4 F-9e Aagel Aed  AUvke FH A
ch

FIN.2) o%4 P.G.P.nail & 316LVM stainless steel
2 9E dde) 52 A7 4.5mme] T4 2 (prebent)
F45AHo2W 732 wrgd o} C-3, S- 3¢ femo-
ral anteversion-& 32 & C-right 3 3 C-left 8 9] 47}
571 ?d2r(Fig. 4) Aelx 28em¥-H 52ecm7t A 71 1em
o] 2 & E ),

FIN.8 A g% dl3led Pankovich¥'¥(1979)& o
& I, A FEY GF AN B A9
257t b8 Fol F4A4 WzAF A=Y, AT
A, FZ T 4 FAHe 7$+ cerclage wiring,
cast-bracing® ¥ <3 traction® B8 = 33 TAHA
o] JARAAR =g AFdE F77F ddx FUn
Eriksson §(1979)2° o83 A% 4& g 4%
2 Aesd $& ARE HEUdT 2addch

dE2 24¢ H¥A FEY Yuyez Ns¥de
FAF 59 AE 7d3it FE & el - £¢, A
AREL AF A9T B3 MEE A=Y 5 9
cha &gl o}z FIN.& £AF 24 olld ¢
stesle] Fontsinn o|g A stedx Ad fYolt ¥

=

Fig. 4. P.G.P. nails and instruments.
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