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Infection Imaging with 99mTc-Biotin in Patients with Prosthetic Hip Replacement
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Although the incidence of infection in prosthetic hip joint replacements has decreased
from about 10-15% to about 0.5-2% over the last 20 years, the total number of infections has
actually increased because of the large number of patients undergoing the procedure. The
most frequent clinical presentation of this complication is functional impairment and pain,
with or without fever and other signs and/or symptoms of infection. The main is
differentiating true infection from simple loosening with inflammation of the implanted stem.

Scintigraphy with radiolabeled autologous leucocytes (WBC) represents the "gold
standard" nuclear medicine procedure for imaging infection. However, this procedure is time-
consuming, expensive, and involves some biological hazard. Preliminary data, obtained
during validation of the avidin/lllln-biotin approach, have suggested some potential of
lllln-biotin per se to accumulate at sites of infection. In this pilot study we explored the
potential of 99mTc-biotin as an infection imaging agent in pts with orthopedic infections.

N4-lys-biotin was labeled with 1110 MBq. Sixteen pts bearing a total of 20 prosthetic
hip replacements were enrolled in the study (9 women and 7 men, mean age 73.2 yr). Eight
pts had previously undergone removal of their hip prosthesis because of infection, while
infection was suspected in the remaining 8 pts. Scintigraphy was recorded 20 min, then 1, 4
and 24 hr after the i.v. injection of 99mTc-biotin. Within 48 hr of the 99mTc-biotin study, all
pts also underwent scintigraphy with 99mTc-HMPAO-WBC. Out of the 20 hips evaluated, 15
turned out to be infected while in the remaining 5 cases pain was only caused by bone-
prosthetic loosening and/or conditions other than infection, hi 12/15 infected sites
scintigraphy was concordantly positive with both procedures, 99mTc-biotin yielding higher
target-to-nontarget ratios than 99mTc-HMPAO-WBC in 4 cases and similar values in the
other cases. Discordant patterns were observed in the remaining 3 infected sites. The 99mTc-
biotin and 99mTc-HMPAO-WBC scans were concordantly negative in the 5 non-infected
sites.

The results obtained in this study indicate the high feasibility and the excellent infection
imaging properties of 99mTc-biotin scintigraphy in pts with prosthetic joint replacements,
thus warranting further clinical validation studies in various conditions of
infection/inflammation.
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