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=Abstract=
A Clinical Study of Tibial Shaft Fractures

LH. Chung, M.D., E.S. Kang, M.D., K.S. Kang, M.D., J.I. Ahn, M.D., H.Y.Oh, M.D. and C.S. Joo, M.D.
Department of Orthopedic Surgery, Yonses University College of Medicine, Wonju Christian Hospital

One hundred and eighty five patients with a fracture of tibial shaft have been treated and managed
in the Department of Orthopedic Surgery, Wonju Christian Hopital from January 1972 to December,
1978, A clinical study was done on 130 cases (6 bilateral) that could be followed up among 185
patients. The results were as follows;

1. The rate of fracture union was accelerated under the age of 20 years but it was slow in older
patients, and the rate of delayed union, nonunion, and joint stiffness except malunion was incre-
ased in aged group.

2. The union time of the tibial shaft fracture was more rapid by a week in the proximal one third
of th tibia than the middle lower one thirds, but the rate of malunion was higher in the lower
one third than -in the proximal and middle thirds of the tibia.

3. The worse prognosis of the fracture type was shown in segmental and comminuted fracture than
any other.

4. There was a relatively decreased rate of union in cases of associated fibular fracture.

5. Open fractures of the tibia united later than closed ones and the rate of delayed union, nonunion,
malunion, infection, and joint stiffness was markedly increased in open fractures.

6. According to the modified Ellis' classification, the major severity group showed the worst prognosis.

7. Earlier weight bearing showed more rapid rate of fracture union, and more decreased rate of
delayed union, nenunion, and joint stiffness except malunion.

8. The mean healing time of tibial fracture was 13.7 weeks in the most patients under the age of
20 years treated withe a long leg cast only, 19.6 weeks in patients managed with the other con-
servative methods, over all 17.4 weeks with conservative treatment, and 18.7 weeks in patients
managed with operative treatment. The rate of delayed union, nonunion, and infection was higher
in operative than conservative treatment, however, all the malunion and joint stiffness were
observed in this treatment group.

Key Words: Prognosis, Tibial shaft fracture.
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Table 1. Distribution according to the nature of the accidnet

Number of fracture(%)

Number of Total number
Cause patient(%) Minor* Moderate® Major* of fracture(%)
Traffic accident 70 (56.5) 41 (53.9) 12 (15.8) 23 (30.3) 76 (58.5)
Industrial accident 26 (21.0) 12 (46.1) 4 (15.4) 10 (38.5) 29 (20.0)
Fall & Slip down 18 (14.5) 11 (1. 1) 5 (27.8) 2 ALy 18 (13.9)
Others 10 (8.0) 8 (80.0) 1 (10.0) 1(10.0). 10 (7.6)
Total 124(100.0) 72 (55.4) 22 (16.9) 36 (27.7) 130(100. 0)

*Classification according to modified Ellis, method,

Tabel 2. Age and sex distribution

No. of patients

Age (year) Total (%)
ge Ly Male Female ’
Below 10 19 9 28 o(22.6) -
11 — 20 17 3 20 (16.1)
21 — 30 20 1 21 (16.9)
31 — 40 26 2 28 (22.6)
41 — 50 15 6 21 (16.9)
51 — 60 3 1 4 (3.2
Above 60 1 1 2 (1.6)
Total 101 23 124(100. 0)

Tabel 8. Prognosis according to age

Yeur  Number of Meap betlng op e

uni 03' Nonunion Malunion Infection Sglfrflltless

Celow 10 28 (23.0) 9.8 1(3.6) 4(14.3)

11 — 20 20 (16.4) 12.5 2(10.0) ! (5.0)

21 - 30 19 (15.6) 18,7 2(10.5) 2(10.5) 1(5.3) 3(15.8) 1 (5.3

31 — 40 27 (22.1) 18.9 9(33.3) 2 (7.4) 3(11.1) 4(14. 8)

41 — 50 22 (18.0) 19.0 8(36.4) 1 (4.5) 2 (9.1) 2 (9. 1) 6(27.3)

51 — 60 4 (3.3) 20.1 1(25.0) 1(25.0) 1(25.0) 2(50.0) 2(50.0)

Above 60 2 (1.6) 19.3 1¢50.0) 1(50.0)

Total 122(100.0) 17.5 21(17. 1) 6 (4.9) 7 (.7 15(12.3) 1%(1 1.5)

Vol. 16, No. 2, June, 1981 — 42] —



A& A B
Table 4. Prognosis according to the level of fracture

Level Number of Mean healing Number of (%) :
fracture(%) time(weeks) ﬁei!:rf ed Nonunion Mglunion Infection g?ilirfl:x ess
Upper 1/3 19 (15.6) 16.8 3(15.8) 16.3) 2(10.5) 3(18.5)
Middle 1/8 44 (36.1) 17.8 8(18.2) 3(6.8) 5(11.4) 409.1)
Lower 1/3 59 (48.3) 17.6 10(17.0) 3(5.1) _6(10. 2) 8(13.6) 7(11.9)
Total 122(100. 0) 17.5 21(17.2) 6(4.9) 7.7 15(12.3) 14(11.5)
Table 5. Prognosis according to the shape of fracture
Shape Number of ~ Mean healing Number of (%) i
fracture(%) time (weeks) 85}:3 ed Nonunion  Malunion  Infection gg?t;xtxess
Transverse 10 (8.2) 16.7 1€10.0) 1(10.0)
Oblique 22 (18.0) 14.6 2 0.1 1(4.5)
Spiral 8 (6.5 15.3 1(12.5) 1(12.5)
Segmented 3 (2.5 25.8 1(33.3) 1(33.3) 2(66.7)
Comminuted 79 (64.8) 18.4 16(20.3) 5 (6.3) 6(7.6) 15(19.0)  10(12.7)
Total 122(100.0) 17.5 21(17.2) 6 (4.9) 7(5.7) 15(12.3) 14(11.5)
Table 6. Prognosis of tibia fracture with and without conoomitant fibular fracture
Fibular Number of Mean hesling- Number of (%) _
fractre fracture(%) time(weeks) ]?;lﬁ)):d Nonunion  Malunion  Infection -slg}'fl; ess
Presence 99 (81.1) 17.9 18(18.2) 5(5.1) 6(6.1) 13(13.1) 12(12. 1D
Absence 23 (18.9) 16.0 3(13.0) 1(4.3) 1(4.3 2(8.7) 2.7
Total 1221(100.0) 17.5 21€(17.2) 6(4.9) 7(5.7 15(12.3) 14(11.5)
Table 7. Prognosis according to the severity of soft tissue injury
Severity of soft Number of Mean healing Number of (%) i
tissue injury fracture time(weeks) I?l;lia:)};ed Nonunion Malunion Infection ,slglfrfx; ose
Open fracture 48 (39.3) 19.6 18(37.5) . 5(10.4) 6(12.5) 13(27. 1) 10(20.8)
Closed fracture 74 (60.7) 16.2 3D 1.4 1(L4) 2@n 4 (5.4)
Total ¥22(100. 0) 17.5 21(17.2) 6 (4.9) 7 (5.7)- 15(12.3) 14(11.5)

A AEs 7261(59.0%) 2 7 gtes 32,
FE o2 Jeigs, 2308 34% AF /Y
717 A8 A AR 15.0F, FFE 19.8F)
vdted 23¢ 23.239om E¢ AQAHL AHY
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4F olu 2 Z27o) ATHHE AT ol A FE
1041 o] 39 AR 5FNAH 123 Aolel A3 ol

FAAY A9 R RATAY U= 44 AAHA F
714 & JAY ¢ A5 =H(Table 9).
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FUE AN G A4 4T, EFE, FAZA FY Y=
€ A4dte A¢& 29K (Table 10).
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F AR A2¥dng o A8 o7t 4061 (32.8
%), ®ALE % ¥ 2Pee A8¢ d7t 36
1(29.5%), AARAY 2% 24 % PTB Cast2 A
£ o7} 316 (25.4%), pins & plaster % PTB Cast
2 A8 b 5al(4.1%) dd Y Fdad A
Piled W 2AE ¢ de BF 1041(8.2%)2 2 2

Al AR Y] nhlo R AR ASuctE
¥ 55 AE AR 2 99 & Y Ay
o MMAE & 0.9F FEs LAH TE VJYH
W8] HFE 17456 AL ¢ 1.3F A=A A
F EHY AIE AR 4 A= g R/
YN EE FYA N84 10%, MBYH ARA 4.5
%2 AANA L 4+ el AdFT ¥
248 UE 44 AAgA e ¥ A4 AT
+ gdsoy $ARY N FARAL FAGAL A
¢ 4 isi=t(Table 11).

Table 8. Cultured organisms and susceptability

HEET A4ER3 AT 6o, ebb¢ ¥4 * ] Number of  Number of
WF B4 FUE BACl 3, AsEAe Qusy  Cultured organism pogn, T susceptability to
AL =l g=EsE 16 glgled, ¢ed AR 24 (4d) E Coli 5 .
3 T4 % FATEE N2 (F2 3d)& AYH st'a nvlococeus . ;
S5 WE FHEALL AFLo] 204 o) 88 £ ps:.: dimom . ,
Q AARA ¥ 2o} AR A+ 13.7F, . .
Alkaligenes fecalis 1 1
T WS gy ANreE AT 19.6FE el Mixed infection 1 0
Wiy M AE AE 17458 /Y A10& 2
gt wd B WA ARAAE AE 18.7F Total 15 6
8 FH/Y A% debvile] g el 204 o)
Table 9. Prognosis according to the severity of injury
Severity of If\lumber(ca}f) Mean(heallgl)g Beeed Number of (%)
injury racture time(wee! aye : : : int
J 0 unio);x Nonunion Malunion  Infection gglfxfluess
Minor* 72 (59.0) 15.0 1.4 1(.4) 2 (2.8
Moderate* 20 (16.4) 19.8 4(20.0) 1.0 1(5.0) 3(15.0) 3(15.0)
Major* 30 (24.6) 23.2 16(53.3) 5(16.7) 6(20.0) 11(36.7) 9(30.0)
Total 122(100.0) 17.5 21(17.2) 6 (4.9) 76.7 15(12. 3) 14(11.5)
*Classification according to modified Ellis’ method.
Table 10. Prognosis according to weight bearing time
W:jghlé bearix;g lf\lumber(%f) Mean(healin)g S Number of (%)
ime(weeks racture time(week € - - - i
e 8 un?gn Nonunion = Malunion Infection gg?f‘:tless
Below 4 17 (13.9) 10.8 1(5.9) 1 (5.9)
5 — 8 32 (26.2) 15.3 1@.D 2 (6.3) 2 (6.3)
9 - 12 43 (35.2) » 18.2 4 (9.3) 1.3 2.7 3 (7.0) 2.7
Above 13 30 (24.7) 22.8 16(53.3) 5(16,7) 2(6.7 9(30.0) 12(40.0)
Total 122(100.0) 17.5 21(17.2) 6 (4.9) 76.7 15(12.3) 14(11.5)
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Table 11. Prognosis according to methods of treatment

Number of (%)

Method of Number gf Mean healing / i
treatment fracture(%) time(weeks) I?leg?grxfd Nonunion Malunion Infection gtczlfxfllt] oss
Closed reduction 112 (91.8) 174 1917.00 5 (45 7 (6.3 13(1L6) 14(12.5)
Long leg cast only 40 (32.8) 18.7 5(12.5) 1(2.5 2 (5.00 3(7.5  5(12.5)
Long leg cast & PTB 31 (25.4) 19.3 4(12.9) 1(3.2) 2 (6.5) 1 (3.2) 1(3.2)
Pins & plaster & PTB 5 (4.1) 19.5 1(20.0) ( 1(20.0)
Skeletal traction & cast 36 (29.5) 19.8 9(25.0) 3 (3.8) 3(8.3 8(22.2) 8(22.2)
Open reduction 10 (8.2) 18.7 2(20.00  1€10.0) 2(20.0
Total” 122(100.0) 17.5 21(17.2) 6 (4.9 7 (5.7) 15€12.3) 14(11.5)
. Table 13. Complications
12. SRHEl &4

W EEAel 101412 JHA wel FUSAT 2 W
HLE, TR 59 22 s (Table
12).

Table 12. Other associated injuries

Associated injuries No. of injuries

—
(=1
—

Fibular fracture
Pelvic bone fracture
Femur fracture
Knee joint injury -
Nerve injury
Vascular injury
Skull fracture

Rib fracture

Spine fracture
Radius & Ulnar fracture
Others

PN NS O T T SR R

N
—

Total 173

13. ¢4 8

2ed %¥(17.2%), R4(12.3%). AR (11.5%)
RARY (5.7%), EFU(4.9%), ¢l S 44 4
U &40 Akdagd AYL 403 ANY 23
£ 3 #4d¢ B Akttt € A0t 14
Ao ($ 3.9%), ¢4+ sig94 Rl 44 (.
2%), 444 A% Y #a o &dezm A
ol 7} 301(2.4%) U T Slof AYA4Z, ¥4
9 ¢oz2 Jepdei(Table 13).
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Types of complication No. of complication(%)

Delayed union 21(17.2)
Infection 15(12.3)
Joint Stiffness 14(11.5)
Malunion 7¢5.7)
Nonunion 6 (4.9)
Amputation 5 (3.9
Posttraumatic degenerative arthritis 4 (3.2)
Death 3(2.4)
Fat embolism 2 (1.6)
Osteomyelitis 2 (1.6)
Anterior compartment syndrome 2 (1.6)
Posttraumati: dystrophy ‘ 10.8)
Refracture 100.8)
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