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A Clinical Study on the Treatment of Tibial Shaft Fracture in Adult

Joon Young Kim, M.D., Young An Choi, M.D. and Young Chul Choi, M.D.

Department of Orthopedic Surgery, Koryo General Hospital, Seoul
Young Joe Kim, M.D.

Department of Orthopedic Surgery, Jae Il Hospital, Seoul

Sixty four cases of tibial shaft fracture in adult were treated by various methods at Department of
Orthopedic Surgery, Koryo General Hospital during 3 years from March 1983 to Feb. 1986. The resu-
Its of treatment of these cases were analysed according to method of treatment, type and level of fr-

acture, and degree of injury, in attempt to seek the most suitable method of treatment.

The following results were observed

1. Of 64 cases of tibial shaft fracture, 24 cases were treated by cast immobilization, 16 cases by O/

R and plate, screw fixation, 17 cases by Ender I-M nailing, 7 cases by Hoffman’s ext. fixator.

2. The most common site of fracture was middle 1/3 of the shaft (62.5%).

3. On the union time of fracture, I-M nailing by use of Ender nail was more rapid than other me-

thods of treatment. (average: 16.2 Wks. POD)

4. On the time of weight bearing, earlier weight bearing was possible by Ender I-M nailing than

other method of treatment.

5. On the complications of fracture, fewer complications were developed after Ender I-M: nailing than

other method of treatment.

6. According to Modified Ellis’ classification, more rapid union was obtained by C/R and cast imm-

obilization in the case of Minor degree, no significant difference among each group in the case of

Moderate degree.
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Table 1. Age and sex distribution (case, %)

Sex Age groUP 16 19 90—29  30-39  40—49  50—59  60—69  Total
Male 7(10.9) 22(34.4) 8(12.5) 3(4.7) 2(3.1) 3(4.7  45(70.3)
Female 6( 9.4 6(9.4) 2( 3.1) 3(4.7) 1(1.6) 1(1.6) 19(29.7)
Total 13(20.3)  28(43.8) 10(15.5) 6(9.4) 3(4.7) 4(6.3)  64(100)
Table 2. Cause of injury
Cause Traffic accident Fall down Slip down Ski injury
No. 57(89.1%) 4(6.2%) 2(3.1%) 1(1.6%)
Table 3. Open Vs closed fracture Table 5. Associated injury
Open Closed Associated injury No.
No. 11 53 Fibula fracture 25
Rate 17% 83% Femur fracture 4
Pelvic fracture 4
Table 4. Location of fracture Patella fracture 1
Case(No) Rate(%) Head trauma 4
Proximal 1/3 15 23.4 Peroneal N. injury 1
Middle 1/3 40 62.5 Total 39
Distal 1/3 6 9.4
Segmental 1/3 3 4.7 Table 6. Type of fracture
Total 64 100.0% Type Case Rate(%)
Comminuted 30 46.9
1983 3YFe 19861 2¥7kx| vk 3dE<t Transverse 6 9.4
da & wbgrel wl 164 o] 4He AEAHE T Oblique 13 20.3
2AF 1Woe] 4t F417F 7H5etsiw 623 643 & oA Spiral 12 18.7
422 st Segmental 3 4.7
Total 64 100

s
L% % aE

% 6423 3=} 459 70.3%, o=} 198 29.7%
22.3:19 v$2 Y27 gz Gy 20
7t 7Ha wskel(Table 1),

2. 232 qol

Ake] flel.e mEARaLd] o) gtA o) 57q4 89.1%,
Featayt 48 6.2%, 4% 28 3.1% 2 LE
2pirell 2]gkA o) 7bAF kot (Table 2).

3. HYM oF

Aurd Fdo] 114 17%, »IAYA FHol 53
# 83% & b=t} (Table 3).

4. 259 74

ZAe ol 9 1/3¢) 158 23.4%, 59

1/30) 404 62.5%, Y4 1/3¢] 63 9.4% e
3 BAEAHe] 33 4.7%E FH 1/3 Y47 7L
2+ vy shAl Fdo| U FAo2 Jelydr} (Ta-
ble 4),

5. St &4

T 4o 2 v E Fde] 2542 A W
shA sl FHEAbe] 49, w1 FAA £A

o] 17014 s SicHTable 5),
6. B ey

ZAe e EAATAH] 303 46.9%, AT
Aol 6all 9.4%, AHAATFHe] 139 20.3%, 4
A4gao] 129 18.7% elx EAFHe] 3
4.7% 2 EAA-Fdo] 7t wskcHTable 6).
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Fig. 1-1. (Case 1). Comminuted fracture with a large butterfly fragment at proximal shaft of tibia.

Table 7. Degree of injury(Modified Eillis’ classi-
fication

Table 8. Method of treatment

Case

Type Case(No) Rate(%) C/R ¢ cast immobilization 24
Minor 23 35.9 O/R and Int. fixation 16
Moderate 34 53.1 I-M nailing 17
Major 7 11 Ext. fixation 7
Total 64

445 Ellis®] 28 93] Minor degree 23
35.9%, Moderate 343 53.1%, Major 73 11%
2 Moderate degree?] 7 %7} 71z wigtc}(Ta-
ble 7).
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Fig. 1-2. (Case 1). 9 days after injury, C/Rand Fig. 1-3. (Case 1). 24 Wks after cast immobi-
cast immobilization. lization.

&
e

e

Fig. 2-1. (Case 2). Distal comminuted fracture Fig. 2-2. (Case 2). 3 Wks after injury, plate
of tibial shaft. and screw fixation.
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Fig. 3-2. (Case 3). External fixation with Hof-
fman’s Ext. fixator initially.

Fig. 3-3. (Case 3). POD 16tb Wk, 2ndary plate
Fig. 3-1. (Case 3). Comminuted fracture at mi- and screw fixation with bone graft due to dela-
dshaft of tibia with large fragments. yed union.
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Fig. 4-1. (Case 4). Transverse fracture with mi-
nor comminution at midportion.

Fig. 4-2. (Case 4). 2 Wks after injury, Ender I
-M nailing.

Table 9. Results related to location of fracture (week/case/%)

Location Case Plate I-M nail Ext. fixator Average
Proximal 1/3 14/9/14.1 19/5/7.8 16.3/1/1.6 16.4
Middle 1/3 17.6/13/20.3 17/9/14.1 16.1/16/25 28.5/2/3.1 19.8
Distal 1/3 16.7/2/3.1 20.6/2/3.1 31.5/2/3.1 22.9
Segmental 33.6/3/4.7 33.6
Average 16.3 18.6 16.2 31.4

(Fig. 3). 2
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%9 AHolAE 2 3ol7t Qe Ao2 veprte)
(Table 11).
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5. M S8 A7

3 AFEEe F4AH qaAy A4 HF
2132 7t wgtx JuyAae 3¢ 17.65F8
74 Lyos A4 A7l 94 I-M Nai-
ling Al 74 ¢7F 852 714 wgls 9jnay 2x]9]
73%7F 3352 7t oo AAAeE ebdelT-
able 13).

6. 43T e #t

435 Ellis® L5l 91§ 7% Minor degree
o Al Ade Ang 2Ae] sk wE THY
e R 717+& 2932 Moderate degree &) 79+ z uby

Fig. 4-3. (Case 4). POD 13th Wk. o @& & Aol glglrh(Table 15).
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Table 10. Results related to type of fracture (week/case/%)

Type Cast Plate I-M nail Ext. fixator Average
Comminuted 19/10/15.6 23/13/20.3 17.6/3/4.7 30/4/6.2 22.4
Transverse 14/3/4.7 16.2/3/4.7 15.1
Oblique 13/2/3.1 14/1/1.6 15.3/10/15.6 14.1
Spiral 18.8/9/14.1 19/2/3.1 16.5/1/1.6 18.0
Segmental 33.6/3/4.7 33.6

Table 11. Resusts related to age (week/case/%)

Cast Ender nail Plate Ext. fixator Average
16~19 14.6/8/12.5 14/1/1.6 14/3/4.7 16/1/1.6 14.7
20~29 16/12/18.8 15.6/5/7.8 18/8/12.5 33.6/3/4.7 20.8
30~39 15/1/1.6 15/5/7.8 17.3/3/4.7 41/1/1.6 22.0
40~49 17/1/1.6 18/2/3.1 22/1/1.6 31.5/2/3.1 22.1
50~59 17.5/1/1.6 18/1/1.6 21.7/1/1.6 19.1
60 17.2/1/1.6 16.5/3/4.7 16.9
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Table 12. Results related to fibular fracture (week/case/%)

Cast I-M nail Plate Average
With fracture 18/3/4.7 16.4/9/14.1 17/13/20.3 17.1
With fracture 15.3/21/32.8 16.5/7/10.9 19.4/4/6.3 17.0
FAEHY AN A & PHF U ES < A UdxE @AuE AR A FHEF
Bw AT U 13 HA, F-g4e o BEHT A WSS o Bue £48
2HEFHY A4 7H gho] WA shgich (Table 3l ¢ AHEL Eol vinigdd HEa 4
17), 2 24%e] wpgel Ao} ghephemn 2zl
778 uAg o <yt FHEFY A, T
2 o 23 SAs, T2 P A B AU
R gy 5 5ol okriFe] 28W A
ABAY AL AL £ AW PUE F BRI A5 Ay nHow dA4E
24 FAHY ofitnt YA B4, dfzag #3& 2t E£F Aol glz AT Fo
£HAE ol 3l eirba A Daba ol 4o Agol fE VYA 4L TR Boprn
T e ol d Ay Eell A 24" A w2 FEY LA E] PRE Sl AF
Table 13. Time of weht bearing and union re- 5 A APAAE def7kx FHEHES AHE
lated to method of treatment (week) 3t wlmA zhghyl 2alo g zhado g EAHEL @
PWB. FWB. Union time Fi 27 FRY 2] AFHEE sbeA A
I-M nail 2.1 8 . 16.2 Lmjnis30 g 21857 gle F44 ol & Kiin-
Cast 5.6 16.3 16.3 tsc.her, Lotte, Rush, Ender, PGP, Interlocking
Plate 10 18.6 18.6 nailt I Fol a2 et Lot A A
Ext. fixator 17.6 33 31.4 219 E4F Thshe A4 2ATA 2AF

A, F4de] dt AdAE ez oaiy

Table 14. Modified Eillis’ classification

Wound Comminution Displacement
Minor Minor open Minor 0 —50%
Moderate Minor open Minor 50% —
Major Major open Major Positive

Table 15. Results related to degree of injury (Modiffied Ellis classification) (week/case/%)

Minor Moderate Major Total
Cast 14.2/14/21.9 18.5/10/15.6 16.3/24/37.5
I-M Nailing 15.2/6/6.4 18.4/11/17.2 16.2/17/26.6
Plate 17.8/3/9.4 18.2/13/20.3 18.6/16/25
Ext. Fixator 31.4/7/10.9 31.4/7/10.9
Total 15.3/23/35.9 18.4/34/53.1 31.4/7/10.9

Table 16. Complications (case)

Cast Plate I-M nail Ext. fixator Total
Delayed union 2 3 1 1 7
Non union 3 3
Infection 1 1 2 4
Shortening 1 1 2 4
Anulation 1 3 7
Total 6 4 4 10
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Table 17. Complications, related to site of fracture (case)

Delayed union Non union Infection Shoetening Angulation
Proximal 1/3 1 1 1 2
Middle 1/3 1 1 1 1 2
Distal 1/3 3 1
Segmental 2 1 2 2 3
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