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CASE SUMMARY
A 70-year-old man underwent a 

T9-T10 facetectomy with instrumented 
back fusion. Postoperatively, he devel-
oped a bowel obstruction and was 
found to have a rectal squamous cell 
carcinoma. Emergency resection was 
performed followed by chemoradiation.

A follow-up PET/CT was obtained 
4 months’ status post-resection, which 
demonstrated suspicious uptake around 
the thoracic spine hardware. The order-
ing physician was notified of a potential 
hardware infection, but at that time, the 
patient was asymptomatic and had been 
recently seen in clinic without any evi-
dence to suggest infection. Within 1 
week following the PET/CT, the patient 
presented with a new abscess and drain-
age from his incision site. Erythrocyte 
sedimentation rate and C-reactive pro-
tein were both elevated. Cultures from 
the abscess grew methicillin-resistant 
Staphylococcus aureus. The patient was 
taken back to the OR for debridement 
and hardware removal. He eventually 
made a full recovery after a prolonged 
course of antibiotics.

IMAGING FINDINGS
On a 4-month follow up PET/CT 

(Figure 1, A, B), evaluation of the 

contrast-enhanced CT was limited 
due to artifacts from hardware. Fused 
PET/CT (C, D) and standard attenua-
tion-corrected (AC) PET images (E,F) 
demonstrated increased FDG uptake 
in paraspinal muscles and central canal 
around the T9-T10 hardware as well 
as increased uptake in the left 10th cos-
tovertebral joint. Careful review of the 
non-attenuation corrected (NAC) images 
(G, H) demonstrated persistent uptake in 
these areas consistent with a pathologic 
process. A dedicated CT scan (Figure 
2) demonstrated new erosive changes in 
the head of the left 10th rib (A, arrow) 
and subtle edematous changes in the 
paraspinal muscles and posterior soft 
tissues at the T9-T10 level (B, oval). He 
underwent emergency removal of the 
hardware and was treated with a 9-week 
course of IV antibiotics.

DIAGNOSIS
Hardware infection.
The primary differential includes 

metastasis from known colorectal can-
cer, primary malignancy, or infection. 
Colorectal metastasis is least likely in 
the spine and synchronous primary is 
also least likely in surgical bed. Given 
the patient’s recent surgical history, 
the patient’s primary physician and 

oncologist were notified of a likely 
hardware infection.

DISCUSSION
Attenuation is a major issue in PET 

imaging, even more so than traditional 
CT or SPECT imaging, in part because 
PET requires simultaneous detection 
of two coincident 511 keV photons 
released by the annihilation of a pos-
itron produced by F18 beta-decay, 
which increases the likelihood that 
attenuation will affect the image.1-2 In 
PET/CT, x-rays from a CT scan are thus 
used to construct an attenuation map 
of density differences throughout the 
body, which can subsequently be used 
to correct for the absorption of photons 
emitted from 18F-FDG decay.1-4 Metal-
lic implants such as dental fillings, hip 
prosthetics, or chemotherapy ports 
result in high CT numbers and gener-
ate streaking artifacts on CT images 
because of their high photon absorption. 
This increase in CT (or Hounsfield) 
numbers results in correspondingly 
high PET attenuation coefficients, 
which lead to an overestimation of the 
PET activity in that region and thereby 
to a false positive PET finding.5-8 NAC 
images do not manifest this error. Close 
inspection of the CT data and NAC PET 
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data should permit accurate detection 
of any abnormal activity within the sur-
rounding tissue. However, with the use 
of newer PET viewing software, many 
radiologists do not routinely review 
NAC images.

CONCLUSION
This case demonstrates how a basic 

understanding of physics ultimately 
improves our patient care. In our case, 
the uptake around the spinal hardware 
may have been incorrectly attributed to 
AC artifact. However, review of NAC 
images also showed intense uptake in 
this region, indicating this was true FDG 
uptake; in our case due to infection. 

This case also highlights why review 
of NAC images remains imperative in 
PET/CT even though newer PET view-
ing software often does not display these 
images. Close inspection of the NAC 
PET data also remains imperative in cor-
rectly identifying pathologic uptake in 
the skin as well as small lung nodules.

With appropriate IV antibiotics and 
prompt removal of the infected hard-
ware, this immunocompromised patient 
was able to survive a potentially fatal 
infection.
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FIGURE 2. A dedicated CT scan demonstrates new erosive changes in the head of the left 
10th rib (arrows) and subtle edematous changes in the paraspinal muscles and posterior 
soft tissues at the T9-T10 level (oval).

FIGURE 1. Artifacts limit evaluation of the contrast-enhanced CT portion of this 4-month follow-up PET/CT (A, B). Fused PET/CT (C, D) and  
standard attenuation-corrected (AC) PET images (E, F) demonstrate increased FDG uptake in paraspinal muscles and central canal around 
the T9-T10 hardware as well as increased uptake in the left 10th costovertebral joint. The non-attenuation corrected (NAC) images (G, H) 
demonstrate persistent uptake in these areas consistent with a pathologic process. 
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