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= Abstract =

A Clinical Experience of Closed Intramedullary Nailing for Long Bone Fracture

Hak Hyun Kim, M.D., Chang Uk Choi, M.D., Yon Il Kim, M.D., Sa Sang Chang, M.D.
and Jae Quk Joo, M.D.

Department of Orthopedic Surgery, Soon-Chun Hyang College Hospital, Seoul, Korea

The new trial to apply the closed I-M nailing for 23 cases of long bone fracture has been used our department,

loss of hematoma, further damage to periosteum and soft tissue were prevented; the risk of infection was reduced;

and the early functional use of extremities without additional superflous external fixation could be made.

The results obtained were as follows;

1. There was no case of non-union or other complication.

2. The average bone union rate was 26.1 weeks in femur, 22 weeks in tibia, or 11.5 weeks in forearm.

3. The advantages is simple method and be able to do early ambulation without following muscular atrophy

or ankylosis.

4. The patients were satisfactory about cosmetic problem after operation.

5. The merits of this operation were the short hospitalization and early adaptation of social activity.
6. In conclusion, closed I-M nailing is method of choice for long bone shaft fracture when internal fixation is

indicated and our operative is useful and simple.

Key Words : Closed intramedullary nailing, Fracture, Long bone.

I.M B

)
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%4 Adste A4Y FHAH F454 24 € (Closed
intramedullary nailing), 4= “Blind” Intramedullary
nailing & <% 7] Johnston (1934) Kiintscher (1939) 5}
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z 2URY 240 $4EA TAYNY Tam o)
d dA8E A¥zHe) £4¢ AAVez FYo2 A
¥ (blood loss) o] Aok % BYH PHFERT A
Z7ds) TANES} W on BAEAS) YFAY
ol A9 §& B olzl ¥E (Hematoma)o] B LE
dozs B4 Afrt 209, 2 44 Fol 27
258 5 Sz BAFANY 24A% 5o ¥
A& Y 597 WAZ (thrombosis) T AAH §
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1. st

1978+ 1 9% % 33 8§/MY & 2AAA H
F, AF, 4T % AZ NI A4 TFAR B
%4 zH¢ZA AEHNEC 314303F) F 433471
Zhseidd 2340(227) & A4 3o

2, Y% 9 Y Bx

NEFL A 79, AR 49, AT EA 59, H
F& dA 69, 42 190w AHEFE 18~
62 Al 74 A} ¢l =} (Table 1).

3. #39 #¢

o 5 ZEAL7 AEZ 118, AFLS FEAR
24¥, ZEAa 39, AT slipping 43, 2 F A
H&4 3 A9} (Table 2).

o
Ea=

4, 2He R
HEZE AFoF v ARAZHEA gt 2443,

Table 1. Age & Sex distribution

Femur (I) Tibia (5) Radius & Ulna (7)
AgS:x Male Female Male Female Male Female
- 20 1 2 1 2
21 — 30 2 2 2
31 - 40 1 2
41 — 50 1 1
51 — 1
Total 7 4 5 0 6 1
Table 2. Causes of injury
Bone
Femur Tibia Radius & Ulna
Causes
. . Passinger 3 Passinger 1
Traffic accident Pedestrian 8 Pedestrian 2 14
Falling 2 2
Slipping 4 4
Mechanical Direct injury 3 3
11 5 7 23
Table 3. Types of fracture
Bone
Femur Tibia Radius & Ulna
Types
Closed. simple Fx. 2 4 6
Closed. comm. Fx. 8 3 2 13
Open Fx. 1 1 2
Segmental Fx. 1 1 2
Total 1 5 7 23
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(A) (B)
Fig. 1-1.

(A) (B)
Fig. 1-2.

1-1 (Axe¥. B)eF 167190 F5A AA. 1-2 (Ax¢H B)eF 4114,
Fig. 1. A4 F470 244 23S $A 344 A4% o

Table 4. Types of I-M nailing

one

> Femur Tibia Radius & Ulna
Materia
Kiintscher 11 5 16
Rush 6 (10)
Steinmann 1(2)
*( ); Number of Rush and Steinmann pin

Table 5. Interval between injury to [-M nailing

Bone
Femur  Tibia Radius & Ulna

Interval
Within 1 wk. 7 1 6

" 2wk 3 1

" 3 wk. 1 1

" 4 wk.
Over 5 wk. 2 1

187 #4324 (Fig. 1109z, 3T 244223
g, AgAdEd 14, #8434 14 Fig 1-2) 9o,
AFE wARdEA 6d4F 2947 EHAd FHo|
FZ A 1de A Sdeldct. w8 a7 3

Fo] FAlel 24 @A) 54, 18 189 8FF
19 3224 olgct(Table 3).

Fig. 2. 3y 3]9 $£5uA 2 9 G4A Hugd,

5. Hel¥e BF

gy AFLE RF Kintscher nail & #HupZe
199 823 JFFH A+ steinmann pin & )= R
+ 2% Rush nail & A} 43¢} (Table 4).

6. TdF SENX| Foprizt

TAF TERA 10, dEHEFLE BF £4 35 o)
W, A2 347 35 o)Wl 28 AW ITAS ¥
AZAZHN 5F o)Fe, = AYTL REH g2 H
Az F F3EYo] YA 2/ Ytel FSAH Wx
AL AAYD 1388 Ay, Uex 64 25 13
o]l <% 9 v} (Table 5).

1. T8F Xz

$EF SUY duYe A ggort N 2
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A ASE NAAYE ALY FAH L2 o 4 F T de

rotation bar & stx|el A& om, AT IHE A o 2 4y

A LREE 2~3%F ¥ wA4A HuydE Fig2s 2

o] moulding & Fsted 6 Fo|4 HEgo2H FaA b.oUEE

23 e b5t U R B $FEL API=EN € ql4 23X 74Z 44 (tibial tuberosity) o] K-wire & 4}
% HAaye W3t Q] balanced skeletal traction & ¢+ 7 ~10¥ A A&,

© (D)

(A) (B) ©
(A)guider pine] F8% 4 £4¢, (B)guider pine ZA#$ ¥4, (OKintscher naile] 2+ 53
Fig. 3-2. Image intensifier 2 & 2439 FTA¥9 £ 3.
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€A FTAYY FA (overriding) & wWAstn A& &
o] 34 758 HAFHE =AHAGE

FeUy ez Fdd= F= Albee fracture table o
#}21E A image intensifier & A}-8-3}¢ 213285 15)
Ex2AdA A PR HAEH & $AE S
HE FEdd F32Z W belt 2 A%3AE 24, F
A& 2227 &3 immage Intensifier § AF4-3to9 2
AR NE ARo|AFRG Fgd Aot (Fig 3-1A,B)

WA AH Aoz o bemo Lv FHANE AR
th& gluteus medius, gluteus minimus & A7} ¥ A
A8} (trochantric fossa) & %8 guider & T4 E 4t
Y&l Guider’} TANFAZRA =23d FHG] A
Ho] Yoy, fracture tableo)] 21§ #HA 7 R =
FAEY, T4 FAHl Al guider &) ) FxF -
$18 =38k W, cruch-belt & o) &3l > " (Fig
ure. 4 5o] lev}, B A A& K-wire Steinmann
ping UATADY sy 2~3cm -9l Fo2 b3}
of o) 7)e] retractor & oA, REAr} A2 guider 7}

49 F F4ANZE B35 22 =3t oo gui-

der 7} 22 Y& F3sld guider 9] tipe]l o2 44
& K-wire W Steinmann pinef go}, 2] nzxza}7} 7}
A Fdew, F Ao Image intensifier 2 33l
F4E& 54 guider pin o] FTAY FHE FAY F 2
Yoz Al F454E& A A9 Fig 3-2) (Fig.
5).Guider & 91412 F574U2 343 41 ¥, scano-
gramol] o8 FHA FHH FUY reamer &2 FF7}
235 AAY F guider & wbA FEHEHE AYES
}.

SENAE A THEY %A, &5, AAEY F
+ WA 3t 2~357 Thomas #5228 34
A HFAAE A ev, 3~6Fgd L1 FH
2 4REgE A

2.3 =

ATEFAY A4 F5H AL, HugezE AF
o] Wi} A HHol7] W A= FR} vEH §
o] stich

Z 3EAAe Ay eRdAd FALNE Fo2
3~4em AN F <FHE FAI SFA A4
guider & Atgl, 23 9ol =2=9 image intensifier §
A HABE Aedgddg. AFdMde F47 294E
sAgE 2 Fu)d S5 L guider & wiebA AR
st e}

MAZA 184 e 258 AAE N{A0 F
WaAE AAgz, = 189 EAITAOLE FF4
Yoz A AUstd FHALEL A3 FTH =

Fig. 4. Cruch-belt method.

CEFELT IR

£F 2~437 FHAMN Y22 29 $P.T. By
cast brace2 271N FH5HE Al FHYE £
A ,

S Y23} FTITHE S HL ¥ 199
A, $4 109%4 A82 244 24¢ ¥ 3T 25
A 236E AAHLE ol ANHAL. FEAo} &
2, d& BAY A3HA Y22 54 37 Fo AF
33 glo) 4nge] ArsAem, €F IAUD
A AFHE AT X-A4 ZHUE 4 w3
c}(Fig. 6).

3, H%E

A HFY F5F Feol 222 o 2em9] 2HA
M ¥ 3532 EFFAHE A3 24540
FA$ 71X 989 image intensifier & RAA EF
A% F 4T ez 6% At

of ez A AxgdE 54 THH B
7} B71e ¥ ¥ & AAA 1 ez ses
o} (Fig. 7).

& 244 TN =2ad AHITVHY, 5 F
A ¥ A 1-2cm Aleld] K-wire & H o2 41lstod o)
Ag REAVL A2 AEE A 23y F45He] Y2
FeANE B34 f=ddd. FEYL 2 294
9 nely FEo] Wo A Ad}mEH £F FFel
VUES 3ok HEF) AR F X 2F Ty
IAHE FYE LR dAgch

E€F FETHY AL Y YNNI ES 2
~3%F2F A4 A ¥ AFe Y HYE A 3
7l 93, FAAYnA ot Ay AN A
Figur2) o2 637 mAIA2™, =339 1444
' ¥ 4 1047 FAAYLYE F w2 active ex-
ercise & A4 s ck,
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F pEAZRE AJe HAE 5F, d4e Bz 2y

N, X& & ol A MFHAAANE FF 13590 FE5HAA A

71E 11~4870 9 Atel2 AT 18/ Qolsict. A7 TH

1. CHElZ g 717 XA 2HEE A4 | H5F 2L
635tk gH9Fo2E 149 O8I HAM Kin

FAF FE7A BT 104 IRen, F&AaAE tscher nail &) bendings] o 15* A5 Yot B @

C D E
(A) 43 %, (B)Skeletal traction 15749 ¥, (O $€4F, D)F¢ 7449%F, (E)$¢ 12449% 44 AA
(— & : trans-pinning ¥ ¥ 47} el 1al)
Fig. 5. dj =53 T34 44 244 24 4.
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Table 6. Duration of External Imm. & Removal of I-M nail

Femur Tibia Radius & Ulna
A 77 FEAAA | mA 77 T5AAA R P bed 4 F5A3AA

Within 4 wks. 1

" 8 5

" 12

" 16 . 1

" 24 1
6 — 12 Mos 3
1—2Yrs 2 4
Over 2 Yrs 2

Arg 3FF 4Ry, BCFe3AY £ («)-28A% o] B,
Fig. 6. 55 d=3 % AT 342 A4 F4A HzA& AL

il U

Fig. 7. 493 249 44 F54 W4y P4,

HZEe gk
2. 3 =

T4F HF 158 Fesded, ¢F ALl
A7l WE 9F, A AFNe 47 13854 25
AAA A7le 12~25709 Ateldeh. =g W7 X-A4

7AZ 6w FAF HF 7wl FEE A
Axflde =FARH davwyg 2/4Yqd] 23
Hel 471 A2H FEARAE 5HYT SAG F4
¥& Reen £¢ 1009t FE£H L AAs
(Fig. 8).1 97 X-44 Z4¥7I12L 1155 Ao @
WEL g (Table 6).

v. 22 &t

FH5ANZHEL 2o Langenbeck (1878) o] 1%
AEA AP ol AR To)l AEHgoni I
A4 57024 L Gerald Kiintscher (1939) 7} 3 -&
2.2 AMeA A¥ ¥ ey d F€717& MNFst
dA g JdAHE Badlgnh. 2 A4HE dEF
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Fig. 8. (MEFAE 2719F 39y B4, B) A4 3

Slo ot VT TAANAR BN gon, WATA,
FARE o= AA R,

I AR ENE,

1. 2249 247 42 A¥e A9 gio.

2. €% 7ol wi¢ =&,

3. AR ¥Fo] XEHT, Fde} 7egtd R
2R &Ale] glerng o ol4te YFATe] gl B
A Aarst 24,

4. FE€F 271¢F0l NHEHER AR WEY A3
ol Z& 9] Fo] AR}

5. 715 He| 7} slch,

6. Cosmetic & HellH Fc},

asy sy FaANTASE ol T L o
el 732 ohgn ZE A2 2HE o Wiy
5HE SAEE QX g

. BAE e FY %’%_1‘41 £ ¥ RxEad ra-
dlatlon«l A3l Ath

2. TARE AAHA Ry FePoR A A
& 59 &4 LA 994 sl

3. AgAEA, AY B4EFA 9 AT o IR
23 dd & Hgo)]

4. Az el FRY T4 7 reaming & A4 A
& A 754 el A& # olde), nutrient ar-
tery 7} &8 cortex W %7]— reaming 0.2 3

4 Wz, O<F 10040 254 AA%
Hol ZHiel AdE ot

2.2} image intensifier o] 7§ 8o 2 Schneider?” of
o&td dA= 227 FAEe BE XA 196 dhatele
radiation®] 3% wtell <t=o}, 227t 303 FAlsfel
chest film 1vi9} S8t W}, 22t closed re-
duction ®] = 2}& image intensifier s}l 4 303 o]A}&
A= 3hA] dofel ¥ Aeln], HEo] ojzj Ao E &
A2 ¥ FAIE Y BA 7= semi-closed I-M nailing
o2 A 44 2 XA zAbd diusiodel 3}
<},

€Al X = Figure. 3 R 7.8} o] FHD 7}7to]
3o A A retractor & R FAHRE Zzt
a2 uud go|dA FEHAL FH4AZ 5+ Uk
Nutrient arterys7} &47¢} reaming &2 &A s e] 1

90 FFe HA2Y By LAzAsde 29
ok shv}, Schneider®® 58 FEA Yol A periosteal
artery 7} anastomosis 5} 9z, TFAW FLAHLR
238 F9e] dAEPE FA AAvie FEod
reaming © & bone dust 7} 27} o)A 9] o & giviy
ook AA AZH ATaA ANdjgel se F
A uAE AA FTHTE A4 A AR
t}.

ojskzte] s F&A FFAWTYEL YT 9
o o FRT AR IFAINNE HsEe, Adfite)
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3, 2Ry, HAZAAME A 4] HA z2v
Ag AGAZTAAE FdY AP R B g E4
2712 Helqleh. AAZTH A 149 AFZT A
A uAe N4¥ 3FG IePYLAe F2 2
I d4z, 149 8- 3F FAAAE 4 FA F
SANM FET AN AT F FEYS Al A
gz 4 9ol AfAIA

F&F 449 AR FH}E LolstdA
A8 dEF, AT FAA F&H HAAEHN 5~1447
FAAE 2N FAEYY HBYA o]NE A=}
£ el FAoH>S zedo] qutg e FAUEL 4
¥ Kwitee ZHYH 495 I H 434 g5
F-ol#jok st g Fe F47hl A A radiation
o YL g2 AHAAEHD A7 THHY AEE
8 b A2y BaE oldl Y Y49 dHE F
3l AHME £HAA0) BE 2o HAch 29
U AEL ARy ez A Rsl 3l #rt ghA
Apg F49e JHe) e FRis L] Holnu,
o] £ FFe FAUL A AAF2EH Lo)s
A Z5AL AT F 4. AgIFdaAde zAHA
uyog TARY F4HA 37 YEU 2o Figure 7
o} e g Axsld gosAl WmAe] rhEdtd
. 28y deg AL 34Y o At ¥R
£4e] UEF fosof ¥ Ae]ch

Sagew, AWFTL 2 HEHH F27 SR,
1A HeME B 35 3lx don, =44
® 9 g #AF J@ASE Aa 2 39 Z(Supinator)
w8 3] 2 (pronator quadratus)s} o] FutZ (biceps
brachii) A}¢+8 Z2 (brachioradialis) A1A—393F
(extensor-supinator group) FZF—IHUZT  (flexor
pronator group) 59 s|¥2e 9¥2E, I, FA,
P AAHY & Y, I AL o] Fed 4
28 879 HFE AN A YEGE A FE
A A spg s gutz e AgeE ot
A Wy 34 st oy FEAY F57i A
e 23 poste dAelth AL HAMYY 9
g Eolu, HTdE A S.LF. 714349 Bo] o] 4
He & FH¢ee Busty g,

B ZANAE =58 AR AY 2§47 ¥
E oA ZAEE Addaed, F4549 AAdd
8Z9 g3urTg m'¥ue]l A4 HolA AU
2 X-A4 F5gel Aol wzy GAHe]l A&
o e 332 5 sjLdpdA Hul ¢ 39 &F
& Alolsty] A% QAR HoPRE ndsd 3R
717k 24 & A HAHFig. 2).

A AAZTAH, 2438} 2o} FAAMNE F

717} A=, PN E =4 Ee] A5 AvE
Teo] o] W& o] 4% "yl gAY FTAHY =
FAR B 75y o1 %A FUAY A/ ST LYEA
AXdE &5 345 Agstae 449 8549 5
73 1A s o] “Method of Choice” 2} & 4 glalen,
radiation 8] $1§le] w2 FAE Jod, €™
<93 AT 2P S ol gt AEd ArA
AYz &g U AHE & 5 AE Aeolvh

i &2 £

39949 YYYHeT A HE 19789 183 19
814 8U7tA ABIHEEA BANH AAY F5
W 24y 1Y4E s Uey Be AHE A
o,

1. Aol 224 A3 2AFEe A

2. €% XA THYAL AT 26,17, AT
22% AWE 1L.55 4 ‘

3. £F 27)¢50] ZAssn #ARA, 292 %
o 2ol gk

4. FEnEe) nlAHEE VARAGA FEol o
¥ wEe 2 5 AdATh

5. AU7)7LY Baow HFAHo|RLen ok At
2 QR Ago] gz '

6. & ZAAA Y FE477 FVIVIA
o AHH 24 nAS) W T ¢ Wyez A
2 =9l
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