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The Clinical Significance of Osteomedullography in the Fracture of Tibial Shaft

Moon, Myung Sang M.D., Kim, In M.D., Lee, Kun Whan M.D.

Department of Orthopaedic Surgery, Catholic Medical College, Seoul, Korea

It has been well known that the incidence of delayed or nonunion of tibial shaft fracture is
high and in order to improve methods of treatment and to get satisfactory final results in these

fractures, it is important to find out as early as possible whether the fracture is healing normally

or not.

The fraciure healing is closely related to the circulatory conditions at the fracture site,
however, in contrast to animal experiments it is impossible to visualize directly the circulatory
conditions at the fracture site. There have been many‘ efforts to visualize indirect.ly‘ these vascular
re-establishments through angiography. Kaski(1974) reported a paper concerning osteomedullography

of tibial fracture with phlebocompression and noticed 5 types of veins related to the process

of healing.

We performed 54 cases of osteomedullography in 41 tibial fracture at 3 months after treatment

and the following results were obtained:

1. The sinusoidal vein in the proximal fragment was observed most frequently and the next

were intra-osseous crossing vein, periosteal callus vein, ascending branch of main efferent vein,

and periosteal veins of proximal fragment in decreasig frequency.

2, The rate of positive finding in osteomedullography at 3 months after treatment was lower,

and periosteal callus veins were observed more frequently in the group treated with only cast

immobilization than in the group treated with plate and screws.

3. In the group treated with compression plate and screws, osteomedullographs were positive in

all 3 cases within 3 months after operation and sinusoidal veins in the proximal fragment were

visualized in all cases, however periosteal callus vein was not visualized at all.

4. After bone graft, the differentiation of periosteal callus from grafted bone was not easy in

plain X-ray film, but osteomedullography was very useful in these cases. Positive findings were

noticed in 2~3 months in all cases following bone graft.

5. The authors found that the ideal time of performing osteomedullography was 3 months

following treatment. If found to be negative after 4 months following treatment, bone graft was

necessary.
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Fig. 1. Pneumatic tourniquet is applied over tibial
fracture site to be examined.
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Fig. 2. Esmarch rubber tourniquet is wrapped
tightly distal to the pneumatic tourniquet
for compression of the soft tissue veins.
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Fig. 3. Schematic drawing of X-ray findings of
osteomedullography with phlebocompres-
sion. ‘
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Table 1. Type and location of tibial fractue in which osteomedullographic examination was done.

Type of fr;cture '\ Location l;roximal third Middle third Distal third Total
Transverse 1 . 1
Oblique o 4 4 3 11
Spiral 2 2
Comminuted 2 . 16 25
Segmental 2
Total 6 14 21 o 41
Open 2 14 16
Closed ‘ 6 12 7 25
Total 6 14 21 41

Table 2. Number of cases and osteomedullogram
in each type of treatment

No. of bone osteomedu-
cases °2%¢  graft  llogram
Type of
treatment
Conservative 26 3 - 36
treatment
Conventional plate 12 1 15
& screws
Compression plate 3 0 3
& screws
Total 41 4 54
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Fi¢. 4. Photographs of osteomedullographic X-ray with phlebocompression

l1a & 1b; At 8 weeks after bone graft. Sinusoidal vein and branch of main efferent vein in the
proximal fragment and periosteal callus vein are seen.

2a; 3 months after fixation with conventional plate and screws. No Kaski sign is observed.
Venous shadow on the top is that of soft tissue.

2b; 1 month after that of 2a. Intra-osseous crossing vein, sinusoidal vein and ascending
branch of main efferent vein are seen in the proximal fragment.

3a & 3b; 1 month after fixation with compression plate and screws.
Sinusoidal vein and ascending branch of main efferent vein in the proximal fragment
are seen. Veins passing through soft tissue are seen on the posterior aspect of fibula.

Table 3. The number of cases of osteomedullogram and with positive finding in each group

Month
Group \ 1 2 3 4 5 6 7 8
No. of case -
I OMG 26 6 0 3 1
i Positive 20 2 1
77%)
I OMG 12 2 0 1
Positive 10 1
(83%)
o OMG 1 2
Positive 1 2
(100%)
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Table 4, The number of varions Kaski signs visualizd in each month

Month
Group \ 1 2

3 4 5 6 7 8 Total
Kaski sign - ‘
1 11 2 0 2 1 16
2 20 3 0 2 1 26
1 3 8 1 0 0 1 10
4 10 1 0 0 0 11
5 15 1 0 1 1 18
1 8 .1 0 0 9
2 10 1 0 1 12
I 3 5 0 0 1 6
4 6 1 0 0 7
5 6 1 0 1 8
1 1 1 2
2 1 2 3
i 3 1 1 2
4 0 1 1
5 0 0 0
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