Novel Practice Techniques: Percutaneous Doxycycline Injection for Aneurysmal Bone Cysts
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Summary:
Pros

1. Injection is minimally invasive
2. Material is easy to obtain and affordable
3. Appears to have similar or improved recurrence rates as compared to surgery

1. May need multiple injections to adequately treat tumor
2. Complications include skin necrosis and local recurrence

Background:

Aneurysmal bone cyst has a reported local recurrence rate after curettage of 10-70%. In the spine, it is
particularly difficult to adequately treat.

What is new?

Doxycycline is commonly used as an antibiotic. It has also been found to heal lymphatic malformations
that are associated with VEGF and MMPs. In cell culture, doxycycline has been shown to inhibit MMP,
angiogenesis, and osteoclastic function. A doxycycline and albumin protein foam is an injectable
substance that can be targeted to aneurysmal bone cysts.

What is the evidence for?

A search of PubMed online database was performed on October 11, 2022. The inclusion terms were
“doxycycline” and “aneurysmal bone cyst.” 14 citations were found, with the earliest documentation of
this technique in 2013. One citation was a veterinary case report and was excluded; three were review
articles; three were case reports, one of which was for treatment of giant cell tumor of bone. The
remaining citations are summarized below.

All 7 studies were retrospective. All 7 studies documented percutaneous injection of doxycycline into
aneurysmal bone cyst. Of these 7, one had a comparison cohort; the remaining 6 were case series. 3



studies specifically addressed the spine. The total number of cases treated with doxycycline in each
series ranged from 7-21. The cumulative total number of doxycycline injections ranged from 1-15. The
rate of recurrence varied between 0% and 14%. In the comparison study, 14 patients were treated with
doxycycline alongside 11 patients who received surgery. There were no recurrences in the group treated
with doxycycline compared to 2 in the group treated with surgery; however, this difference was not
statistically significant (p = 0.14).

What is the evidence against?

The followup for these studies is varied and is as short as 6 months. While data is promising for
decreased local recurrence rates, for the patients whose followup is less than 24 monthes, it is difficult to
assess. Furthermore, the total number of cases involved is fewer than 25.

There are 2 reported incidences of skin necrosis from the injection. In addition, most patients are
treated with a median of 3-5 treatments. For pediatric patients, this is likely 3-5 sedations.

Future directions

At this time, there is one case-control study and no prospective cohort studies. The evidence for
doxycycline is promising but the total data is limited and even more limited in comparison to surgery.
Furthermore, it is unclear how many treatments are needed for adequate control of disease. It would be
nice to see a multicenter trial to determine safety and efficacy of doxycycline injections for aneurysmal
bone cysts.
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