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Simple bone cysts treated by multiple drill-holes 
23 cysts followed 2-1 0 years 

Tetsuya Shinozaki, Satoru Arita, Hideomi Watanabe and Masaki Chigira 

We treated 23 simple bone cysts by the multiple 
drill-hole method and reviewed them a mean of 5 (2- 
10) years later. 11 cysts were located in the humerus, 
9 in the femur, 2 in the tibia, and 1 in the pubis. The 
cysts recurred in 15 cases after the initial operation. 

12 recurrent cysts were treated with reoperations. At 
the follow-up, good bone formation with no sign of 
recurrence was seen in 15 cases. A residual cyst was 
found in 8 cases, but further treatment was not con- 
sidered necessary. 
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We have demonstrated that venous obstruction in the 
bone is one of the causes of simple bone cysts 
(Chigira et al. 1983, 1986, 1987). Thus, since 1981, 
we havc treated simple bone cysts by multiple drill- 
holes and we have left the Kirschner wires used for 
drilling in situ (Chigira et al. 1983). We report the out- 
come of this method after 2-10 years. 

Patients 

We reviewed 23 cases of simple bone cyst treated by 
the multiple drill-hole method at our hospital from 
198 1 to 1992. The patients were a mean of 13 (3-3 1 ) 
years old when they were first seen. There were I 1  
men and 12 women. 11 cysts were located in the hu- 
merus, 2 in the tibia, 9 in the femur and 1 in the pubis. 
13 cases (9 humerus, 4 femur) had a pathological 
fracture at the first examination. In such cases, the 
multiple drill-hole operation was performed after 
bone union was achieved, and if the cyst had not dis- 
appeared. The diagnosis was based on radiographs 
and aspiration of characteristic fluid from the cyst 
cavity. The patients were followed for a mean of 5 (2- 
10) years after the first operation. 

Methods 

All cysts were treated by the multiple drill-hole meth- 
od, as described previously (Chigira et al. 1983). 
Briefly, the cyst was perforated, under an image in- 
tensifier with several Kirschner wires (1.2-2.0 mm in 
diameter), which were left in situ after drilling (Figure 
1). The outcome of the treatment was classified radio- 

graphically as described previously (Chigira et al. 
1986), i.e., poor, no clear improvement; good, im- 
provement allowed the bone to bear the patient’s 
weight, although a residual cyst could be seen in the 
area; excellent, a uniform frosted-glass type area was 
observed with no residual cysts. The Kirschner wires 
were removed after the cyst had healed or bone 
growth in children was complete (Figure 1 ) .  

Results 

The cyst recurred or healed unsuccessfully in 15 cases 
after the initial operation. Such recurrences werc usu- 
ally evident in radiographs within 3-4 months. 12 of 
these patients had expanding residual cysts and were 
reoperated on to prevent a pathological fracture (Fig- 
ure 2). The duration between the first and second op- 
erations ranged from 4 months to 4 years. 3 cases re- 
quired a third operation because of residual cyst ex- 
pansion. The intervals between the second and third 
operations ranged from 1 .5 year to 4.5 years. Howev- 
er, 3 cases in which the cyst recurred aftcr the initial 
operation required no further treatment, since the re- 
sidual cystic cavities did not grow. The results were 
classified as excellent in 15 cases (Figures I and 2 ) 
and good in 8 cases. No further surgical treatment was 
necessary in cases with a good result, since the pa- 
tients had no complaints and the residual cyst stopped 
growing. In no case was the result considered poor. 

Discussion 

We have shown that venous obstruction in the bone is 
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Figure 1. 16-year-old girl. Simple bone cyst in proximal tibia (A). Multiple drilling (B). Healed cyst after 1994 (C). 

Figure 2.11 -year-old boy. Cyst with pathological fracture in the proximal humerus (A). Asecond drill-hole operation was necessary 
after 25 months because of a residual cyst (B). The radiographs show good bone formation in the cyst 8 months after the second 
operation (C). 

one of the causes of simple bone cyst (Chigira et al. 
1983, 1986, 1987, Watanabe et al. 1994). Therefore, 
we have evaluated the effect of multiple drilling of the 
cyst walls with stainless-steel wires which can be per- 
formed percutaneously under an image intensifier. 

In our series, two thirds of the cysts recurred. A re- 
operation which included the removal of K-wires and 
drilling with new wires was done in I2 cases. In 3 cas- 

es with recurrent cysts, a similar, third operation was 
necessary. We consider this failure rate acceptable; 
the multiple-drill hole method is simple. 

The cyst wall should be fully perforated in several 
places to avoid a recurrence (Chigira et al. 1983, 
1986). We speculate that K-wires keep the holes in the 
cyst wall open, and permit fluid to escape along the 
wires (Chigira et al. 1983). Thus we leave the K-wires 
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in situ until bone formation is complete. In children, 
we  leave the wires in place until bone growth stops 
(Chigira et al. 1983, 1986). 
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