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Observation of Fracture Load Index in Tibia Fracture Treated with
Patella Tendon Bearing Cast

Chang Ju Lee, M.D., Jho Woong Kang, M.D., Young Sik Yang, M.D.
Byoung Mun Ahn, M.D. and Myoung Kyoung Kim, M.D.

Department of Orthopedic Surgery, Han Gang Sacred Heart Hospital, Hallym College, Seoul, Kovea

34 cases of tibia fracture were treated by patella tendon bearing cast which permitted the weight
bearing from March 1981 to February 1983.

The following results were obtained by observing the relation between tibia fracture and fracture

load index.

1. Among the 34 cases, 15 cases were closed fracture and these_ all showed evidence of wunion
when the fracture load index was 1009, 19 cases were open fracture and 9 cases among them
were not united when the fracture load index was 1002,

2. Of the 16 cases on which PTB* casts were able to be applied within 6 weeks after injury,
15 cases (949%) showed union when the fracture load index were 1009, But of the 18 cases on
which the PTB* cast could not be applied until 6 weeks after injury, only 9 cases (509;) showed
the evidence of union.

3. The fracture load index of the united 24 cases showed the mode of increase relatively similar
to the biomechanical strength change of fracture healing.

4. It is thought that the fracture load index would be a relatively acceptable measure which helps
the judgement of fracture union only in the case of tibia fracture which is closed and able to
be applied PTB* cast with weight bearing within 6 weeks after injury.

PTB*—Patella tendon bearing

Key Words : Tibia fracture, PTB cast, Fracture load index.
FEAE #AAY A5A FHHel APHA FH &

1. M 2 2o AFHE A2t FUMRAE B Ety 49

om0l FAYY FHAE wet Hap 222

AL AR L Kol o ARFEG F o] AEKaA =7 e it QY YRR

Hol WIlaly g AY AFzH 4L Fus A4 o sgleny ol HAE AF Fsheke

= A$7 g, A A A Zol] hgl MR8 fracture load index &}
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Hyde upolrl,
2, o o

1981 3 ¥5-¢ 19839 2 ¥7HA 247047 &
NS FAHAEL YA AEite AF
3 APz aAMEF 100%2] fracture
load index& RAF Y 348 F jrarez 3todch
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Fracture load index+ €333 34 3 A us
ARFF 157 AR 4Esigch

A Fale] AFE At AFA(AL G AF,
bathroom scale) (Fig. )& A 3hche AAsHAH 3 A
AENE BHEAE AFAYd &8 ¥ x(Fig. 2)
AEFas stdoh. AFHsle FH59 FFold
EE =77 AR 5xc)4 Hule A FH

35 o]zt o o]d A FA e FAS Fig. 2. This photo shows patient weighing on
5¥ HlEsle] olo HFgL AFHEe T 59 the affected limb wearing patella tendon bearing
o}, olo B FHE Ay s walkert}d 2% cast, assisted by crutch.

& Mgt e A Aol g FAdsA s A

5 F Aol AFAL Eelot FUY Fol W

A& AF4-8}¢lcHFig.3). Fracture load index?] 4t

Fig. 3. Wood block the same height as the
bathroom scale to weight the patient in the
Fig. 1. Bathroom scale. same condition on both legs.
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Table 3. Frequency of union at 10094 FLI*
according to level of fracture

Age Male Female United Un-united Level Cases United  Un-united
10—-20 4 0 4 0 Upper 1/3 7 5 2
20—30 6 1 4 3 Middle 1/3 14 10 4
30—40 13 1 10 4 Lower 1/3 13 9 4
40-50 5 0 1 Total 34 24 10
50— 3 1 2
* Fracture load index
Total 31 3 24 10

* Fracture load index

Table 2. Frequency of union at 1009 FLI*
according to cause of fracture

Cause of the fracture Cases United Un-united

Traffic- accident 23 16 7
Fall down 6 6 0
Direct blow 3 1 2
Wringer injury 2 1 1
Total 34 24 10

Table 4. Frequency of union at 100¢; FLI*
according to type of fracture

Type of fracture Cases United Un-united

Transverse 10 8 2
Oblique 11 9 2
Spiral 6 4 2
Comminuted 6 3 2
Segmental 1 - 1
Open 19 9 10
Closed 15 15 -

* Fracture load index
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Table 5. Frequency of union at 100¢; FLI*
according to time applied weight bearing cast

Time Cases United Un-united

Within 6 weeks 16 15 1

After 6 weeks 18 9 9
Total 34 24 10

Fracture load index
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RADIOGRAPKY]  Calcitied Flecks Dense Callus Dense Trabeculae
Flufty Catlus Fine Trabeculae

Fig. 4. Diagrammatic representation of the
four phase of fracture union expressed as frac-
ture strength, and related to the mechanical,
clinical and radiological phases of recovery (By
A. White, 1977).
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Table 6. Time from injury to 1002; FLI* in 24
united cases

Case Weeks of 100¢9; FLI*
1 15
2 16
3 19
4 15
5 16
6 21
7 16
8 19
9 13

10 17
11 20
12 16
13 22
14 17
15 28
16 15
17 18
18 17
19 18

20 15

21 18

22 20

23 24

24 20

Averages 18.1

* Fracture load index

9 9] fracture load indexA] FH4¢ L7 & BoF
A 248 M E HF 18. 15 100% 2 fracture
load index& X.o]F <l c}(Table 6).

7). Fracture load indexe| Z7}QtAtnl Ms
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19773 White*e] ¥ 3o ojsld FH32 49
&2 w31 graphel 7ol B-qk# v)(instability),
< 7] (plasticity), =4 7I(elasticity), 7 3 7)(rigi-
dity)e] 4 =Al2 &5 Qv sl n(Figd), 19
81 Maggitt5-& W F F A4 cast braceg 3
43 22 AH Mo FH§ FHol A fracture
load index 9] W 3}7} o) WA AA o Fg W
35 BolFEr} sy, & AFellA 164 o]&t e o
2 dd&g A9g 2242 100% fracture load index
A FH3 "Hdd #1099 ERE = A wud
T 7zt 2AA fracture load index &
Tate] wlw #aAe graphd: 29l THY WS
HolFqu T-& x7] White®® 2] § < 7](plasticity)
1 e} A7) (elasticity)ol) A W3tE DA, = 4 ~12
F 7 A= vy kg ForEAdE Helvirt 1

haf



Fracture Load (% Body Weight)
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Fig. 5. A graph of mean values of fracture load recordings obtained using the weight scale. It
shows similar increase tendency from the time appling patella tendon bearing cast and weight bear-
ing permission to 14 weeks between united group and un-united group, but after that time, the un-
united group went through slow increasing tendency which is much different from united group,
showing severe increasing tendency.
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Fig. 6. A graph of the fracture load recordings obtained using the weight scale, in two cases.
Case 1 which had fracture union at the time when the fracture load index was 1009, shows rela-

tively acute increase after 9 weeks.
Case 2 which did not have fracture union at the time when the fracture load index was 100,
shows only slow increase. * Fracture load index.

—729—
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