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— Abstract —
Clinical Results of Locked Unreamed Nailing in Tibial Shaft Fractures

Duck-Yun Cho, M.D., Hee-Chun Kim, M.D. and Kyung-Chut Kim, M.D.

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

We reviewed the results of the treatment of 23 tibial shaft fractures in 22 patients by primary
unreamed locked intramedullary nailing. The duration of follow-up was average 10.] months (range,
from 6 to 27 months).

The results were as follows :

1. There were 11 open and 12 closed fractures.

2. All fractures united clinicaily in an average time of 17.9 weeks (range 10 to 26 weeks), and

radiologically in an average time of 19.4 weeks (range, 1010 31 weeks),

3. Complications included 1 (4.3 %) case with delayed union and 3 (13.0 %) cases with malunion.

4. No patient had deep infection and there were no broken nails or screws in this series.

5. No fracture required an additional procedure before union, such as dynamization or bone graft.
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#2= &% 6, 10, 14, 18, 22, 26, 31, 36, 41,

Table 1. Concomitant injuries

No. of case (%)
Negligible B( 348)
Fracture, ipsilat. L/E 4{ 174)
Fracture, contralat. L/E 1( 43)
Fracture, U/E 0¢ 00
Fracture, spine/chest 1{ 43)
Fracture, facial 3C130)
Polytrauma 6{ 26.1)
Total 23100 )

4650l FA5H] A4H HAL R S A 89
£ At ZREA7Ie €F 1Y dge=m
ZAE] R4 AP FFe] gl B2
ogle]l £84 59 H¥o] 7158 A71E 443
#¥ (clinical union) °l8t &H ™, A¥xd ¢ &
W AR AR ) BAEW (cortices) A oAt
2 NAZE FAske 71Ee] A48 AFE A
4 4§ (radiological union)°l&} st cHe.

3 TFEYH H{ ¥

HES F9E o8 rxd FXge] Uit 5&
9 (ordinary table) A Algges ojn] ZAY7)
A48 F=E e2¥ Y 22 38 E A 20
gol A v AEH FEE Agslct A W&
70179 (medial parapatellar tendon}=gW-&
AMREIE T B]F ERRE AR gt Algd
2EH L AdelA AC unreamed tibial nail
(UTN) 24 2 7L 8wz} 43, Im7} 19312
o el HA 25mollA Hri 345myTh. 94y
RFPGAIELS AN 2718 € freehande?| 2
AYstgn 2% zhiArREe adEd dZ-E
B 7 (08, targeting device) S o] &3tH 18
AAAe 248 E =5 AQletd A A @ (static
locking)©] HAZ 534+ eld¥d & (oval
hole)ol 17k¥ e 43l FH ¥ (dynamic
locking) ©] =itk

e¥de 4 WA 653 #A4AAA ¥unF
(PTB cast) & 31 o|Folle FE MFLEE Al
Zatgen 8 WA 10758 A AFFEE A7
k. F/%E 23387 #8953 (dynami-

Table 2. Classification of fractures
No. of case (%)
Open 11{47.8)
Gustilo type | 6
n 4
Im 1
Closed 12(522)
Tscherne grade 0 1
1 3
2 6
3 2
Total 23(100)
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2. gty (Teble 1)

FUEiel gie A4E 8 (34.8%), @& 9
JEEAE U Fevh 49, 2 98] FHE F
e A9t sAHL A R4 oYy A& T
@ &t 87t 620(26. 19%) BH.

3. Hig BN

2333 1181 (47.8%) 7t 98 A IR 128
(52.2%) 7t R4 ERolA, AEE R FolA

£ Gustilo 1%l 621(54.5%), 2% 44
(36.4%), 3%°] 13 (2.0%) Ao Mgy ¥4 5
ol Tscherne B Grade 2, 39 4%
ARz &3¢ FUT AU 8 (34.8%) 9
(Table 2).

AOERAMo2E AYel o], BYe) 103, CH¥ol
489, Winquist-Hansen ¥R322¢ £
Aol Aditta FEHE"Y Grade 3, 47t 9 &
(39.1%) A} (Table 3).

4, Evg

AeolM EREE AU d3H {EAAE
34 10514 N3 269744 WE 17.9 F7 28
e AYY FdMe BF 19.8F, AN
#HoMe BE16. 13 LU MY &
UiAle Ad 107004 AF 31F742] FTF 19.4
F7t 2aEnen APy RANME HE 2155,
H4 FEAM€ B 17.557 L8800

6 EEE (Teble 4)

Table 3. Type of fractures
WARI®A §8o] 265073 A€ AdREe] 1
No. of case (%)
AQ classification  type A 9(39.1) Table 5. Additional procedure (n=23 )
B 10(43.3) No. of case (%)
C 4(174)
Winguist-Hansen classification Prophylactic bone graft 1( 43)
grade 18(348) Circumferential wiring 1( 43)
2 6(26.1) Dynamization 0(¢ 00)
3 5(217) Exchange reamed nailing 0( 00)
4 4(174) Debridement and closure 2( 87)
Skin graft 3(130)
Total 23(100) Locai flap 2( 87)
Total 9(39.1)
Table 4. Complication (n=23)
No.ofcase(%)  Table6. Literare review : breakage of locking screw
Nonunion 0( 00} No.of case{ %)
Delayed union ( >26 wks ) 1( 43) .
Malunion (> 5( anguiation ) 3(130) BHi3) ‘3‘2;("’3-2 )
Bent / broken interlocking screw /nai 0( 00) fn‘““) zm( 3'3)
Loss of fixation 0(¢ 00) Anglfm’f) 6/‘29(20'7)
Deep infection 0c 00) glissd) (207)
Compartment syndrome 0( 000 Krettek16) 321(143)
Knee / ankle stiffess 2( 87) Sargeant2l) 143(163)
Singer22) 17/43(39.5)
Total 6(26.1) Authors 023( 00)
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Fig. 1.

A, Preoperative radiographs show-
ing the fracture of the tibial shafy.

B. Radiographs made after insertion
of an unreamed tibial nail with
dynamic locking with screws.

C. Radiographs at 18 weeks posto-
peratively, showing blurring of
fracture ends.

D.Radiographs at 23 months
postoperatively.

E. Radiographs made after removal
of the nail and screw.
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23 3
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FHoldan (Fig. 3-A) 94%z23 &43=s
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A. Preoperative radiographs show-
ing the fracture of the tibial shaft.

B. Radiographs made after insertion
of an unreamed tibial nail with
static locking with srews,

C. Radiographs at 22 weeks posto-
pecatively, showing the butterfly
fragment in distraction without
evidence of bony union.

D. Radiographs at 27 months posto-
peratively, showing the bony
union,

E. Radiographs made afier removal
of the nail and screw.
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callus.

A. Preoperative radiographs showing the fracture of the tibial shaft.
B. Radiographs made after insertion of an unreamed tibial nail in static mode.
C. Radiographs at 6 months postoperatively, showing no evidence of bridging

D). Radiographs at 11 months postoperatively, showing the radiological union.

- 580 —




H4o]l glemz g S8 $8e ABEA 9
A B EEY mPgel dHddE FFE E 9l
sich

2ol 94 AYacl &3 AAY &
M T AHEEo] & gAH AAEe] EaHn
levs® gpa el Wit AARES] U
7t gom? F& £4& aste F4UH 313
4 e B2 IR skEe WUixs)
gomat®? gy FPNNE FART A
t LIEE UL

Bs athihge] fee oz Axkge] o o
A 40%e] ¥i=2 EnSYa(Table 6) B&F
A YAl dfHow Hosche Hol AHAU
t}, ol IIHIRY FEL A FRetst BA S
Hov} 1 ok dislde Aol Ritgel UM
L6 g A 7E YAE PRl PR Ere
HRE gl 9P gisa) @ d4d EARE 4
dde A oprige BaE YRS Ha
% WA E AAANAE 42E Fuis Helzn 4
ZHEo* 2 JTole YRl F AL YAHRE 9
3t g 8 A AYE AtolM i w
fohe BaE AT,

¥ de Agte vE HL FHeol Al
Yge B8 44 SANMNE ERYely oy
ARRe] mhEge] glo] $4E 44 4XE ANEE
HaiZe vl ol o kR Afld 7IQlEe v
€% A 653 ASHEE SA %2 105 T4
A Mg &8 vzd 2H2HE F A
9x #Ho] 2§ Aoz el

F4700 24302 Alat g aA 65
7t 2@E $F5E A NFE4R AQ¥e
Aol tha WHF 23S HAR BY £5 AW
AAEe] AZege of I AAE Aol €Y
7Aoo} 7 gl 0@ PHFE oA e Ye A
2 wasn] ERdelt Aol glol ARET o
g 4 sle Ax Ao HEHAT ol @3t
o PEYEkn AHH 37 A7 48 AHe
2 YZga, wde] &3 10F ol%ele HE WAl
A%H oz FHE FA47 2ot sdes gF8
9] 27lgAgle] AFA o MFHEE A3}
o FHEE A& 5 Usied, ole HEFE EF
h) aRANM 2o dEE AE FAY e

BaES? e gGeyelgich,
2% W HE

1994 691%¢ 1996 12974A] Sl BE A
Yelgoly v &FY BTN aPFE AHE3A
gy AT FEE AT 67 €ld M7 A
THE 229, 2339 di# APH EHE B o2
o] ZHg 4k

1 7 &3@o) 119, A4Y &3] 12331

2. AN FHEE Y G4 /ol ¥
F 17.957(10-26%), HAMISE Rije] B
19.4%(10-315) 2230}

3. ARGl 13, ¥FH/%e] 39 AN, X
dely mihibRs WndEs] HER gl
on A¥8E Hledd 83 A= 2
o

FERe2 /A T WA AE TF #3140
A Wiy 47N @R ol8¥ YAl &
£ ¢og HzEN, 7] AFEsle 8o
o} s e AFMt &oly ¥ rhesd €84
< 2 Asdoiok 3o}, € dF e el
Z3 gl 310 A o] glepg FrAF7 At
gt gedd

REFERENCES

1) 223, AR, aldy, JdEd, w4dy A%
AE F3N A vigEd AR AR,
o 83 &2 A, B:551-556, 1995.

2) dxE, Ay, we, fEd . E4E g3
A g FEP FEFas &% AFE AUA
DHREAY A, eI, 30,725-
731, 1995.

3) #2IE, olWET, O|EW, WHE Cfie, EHY:
WBE AQ SH£HE 18T A A UR E
Fe aBEF AR Sde B d@FH
8}2) 2], 9:480-488, 1996,

4) YT, MHEE, Iole, 'S, WoiH uHE
A B¢ oA & ol AT TR EHY
A, uFFgeraa, 9:466-474, 1996,

5) olgT, AEA, ZYH, FEH, MsH, statEx:

— 581 —




6)

7)

8)

9N

10)

)

12)

13)

14)

470 BEAE 140 ANEY A IR 23
9| Aja, ofgrEal gy X, 9:583-592, 1996

OB, YRd, =98, d¥T, 9$on: 33
& o449 AF UY e Az HE¥FIYH
21, 8:566-571, 1995,

Anglen O and Mark BJ : A comparision of
reamed and unreamed nailing of the tibia. J
Trauma, 30:351-355, 1995.

Angliss RD, Tran TA and Doig SG : Unreamed
nailing of tibial shaft fracture in multiple injured
patients. Injury, 27:255-260, 1996.

Boenish UW and Journeaux SF : Unreamed
intramedullary tibial nailing-fatigue of locking
bolts. Irjury, 27:265-270, 1996.

Court-Brown CM, Will E and McQueen MM :
Reamed or unreamed nailing for closed tibial
fracture. J Bone Joint surg, 78-B: 580-583, 1996.
Duwelius PJ, Schmidt AH, Rubinstein RA and
Green JM : Nonreamed interlocked intramedullary
tibial nailing. Clin Orthop, 315:104-113,1995.
Gregory P and Sanders R : The treatment of
closed, unstable tibial shaft fracture with unreamed
interlocking nails. Clin Orthop, 315:48-55, 1995.
Haddad FS, Desai JS, Sarkar and Dorre-II JH :
The AQ unreamed : friend or foe. fnjury, 27:261-
263, 1996.

Hass N, Krettek C, Schamdelmaier P, Frigg R
and Tsherne H : A new solid unreamed tibial nail
for shaft fractures with severe soft tissue injury.
Injury, 24:49-54, 1993,

— 582 —

15)

16)

17)

18)

193

20}

21)

22)

23}

Kneifel T and Buckley : A comparison of one
versus two distal locking screw tibial fracture
treated with unreamed tibial nails. Injury, 27 : 271-
273, 1996.

Krettek C, Schandelmaier P and Tscherne H :
Nonreamed interlocking nailing of closed tibial
fractures with severe soft tissue injury. Clin
Orthop, 315: 34-37. 1995.

Melcher GA, Leutenegger Ryf A and Ruedi Th :
Tibial fractures treated with AO unreamed tibial
nail. fnjury, 24:407-410

Muller ME, Allgower M, Schneider R and
Willenegner H : Manual of Internal Fixation ,
1990.

Oestern HJ and Tscherne H : Pathophysiologie
und Klassifikation des Weichteilschadens. Hefte
Unfallheilkunde, 162-1, 1983.

Sargeant ID, Lovell M, Casserley H and Green
ADL : The AO unreamed tibial nail. Injury, 25:23-
435, 1994

Sargeant 1D, Lovell M, Casser and Green ADL :
The AO unreamed tibial nail ;i4month follow- up
of the 1992 TT.experience. Injury, 25:423-425
1996.

Singer RW and Kellam JF : Open tibial diaphysis
fracture, Clin Orthop, 315:114-118, 1995.
Tornetta P, Bergman M, Watnik N and
Berlowitz G : Treatment of grade- IIIB open tibial
fracture. J Bone Joint Surg, 76-B: 13-19 1994,



	1: 
	h: 


