D ScientificScholar®

Knowledge is power

Publisher of Scientific Journals

Image Report

www.surgicalneurologyint.com ()

ical 1 ional

Surgical Neurology Internationa

Editor-in-Chief: Nancy E. Epstein, MD, Professor of Clinical Neurosurgery, School of Medicine, s N I
State U. of NY at Stony Brook. ®

SNI: Infection Editor
Ali Akhaddar, MD, IFAANS
Avicenne Military Hospital, Marrakech, Morocco

Open Access

Technetium-99m-ubiquicidin 29-41 SPECT-CT to detect
postsurgical spinal infection: A case report

José Guillermo Flores-Vazquez'(¥, Luis Alberto Rodriguez-Hernandez', Gustavo Becerril-Vega*(,
Ivan Abdiel Rodriguez-Hernandez’, Aldo G. Eguiluz-Melendez*(®, Oscar Suarez-Rivera'

'Department of Neurosurgery, National Institute of Neurology and Neurosurgery Manuel Velasco Suarez, Tlalpan, Mexico City, 2American British Cowdray
Medical Center, Alvaro Obregén, Mexico City, *National Institute of Medical Sciences and Nutrition, Mexico.

E-mail: José Guillermo Flores-Vézquez - jose.fv@outlook.es; *Luis Alberto Rodriguez-Hernandez - luis_albertorh@hotmail.com;
Gustavo Becerril-Vega - gusarajobv.2000@hotmail.com; Ivan Abdiel Rodriguez-Hernandez - ia.rodriguezhernandez@ugto.mx;
Aldo G. Eguiluz-Melendez - aldo.eguiluzm@incmnsz.mx; Oscar Suarez-Rivera - oscar.suarezr@incmnsz.mx

*Corresponding author:

Luis Alberto Rodriguez-
Hernandez,

Department of Neurosurgery,
National Institute of Neurology
and Neurosurgery Manuel
Velasco Suarez, Tlalpan, Mexico
City, Mexico.

luis_albertorh@hotmail.com

Received: 21 August 2023
Accepted: 23 December 2023
Published: 26 January 2024

DOI
10.25259/SNI_698_2023

Videos available on:
https://doi.org/10.25259/
SNI_698_2023

Quick Response Code:

ABSTRACT

Background: Postsurgical spinal infections are a severe complication and a challenge to the neurosurgeon due to their
complex management. Revision surgeries and the removal of hardware are usually necessary. Recently, advances in nuclear
medicine have made it possible to employ radiotracers to identify infections. The radiolabeled antimicrobial peptide
technetium-99m-ubiquicidin (99mTc-UBI) (29-41) has been demonstrated to detect bacterial infections. UBI 29-41
is a peptide sequence with selective binding to the anionic cell membrane of bacteria, which has recently been used to
differentiate between infection and inflammation. Here, we describe the clinical utility of 9mTc-UBI 29-41 single-photon
emission computed tomography-computed tomography (SPECT-CT) in a patient suspected of a postoperative infection.

Case description: A 54-year-old male who presented with conus medullaris syndrome secondary to T12
spondylodiscitis and multiple abscess collections was initially managed with debridement, corpectomy, and
minimally invasive lateral instrumentation. The patient developed postsurgical empyema near the surgical site.
The image study avoided the need for a second surgery and hardware removal.

Conclusion: The use of 99mTc-UBI 29-41 SPECT-CT served as a tool to avoid a second invasive procedure;
instead, conservative management with antibiotics was performed with an effective outcome after two weeks.
This radiotracer has utility in cases in which infection is suspected, but the location is not entirely clear, and
information is needed to guide the therapeutic approach.

Keywords: Nuclear medicine, Postsurgical infection, Single-photon emission computed tomography, Spinal
infection, Ubiquicidin

INTRODUCTION

Postoperative infection constitutes an important complication of spinal surgery due to the
need for reoperation and prolonged hospitalization in most cases, increasing health-care
costs, morbidity, and morbimortality. When postsurgical spinal infection is suspected, it can
be challenging to differentiate between active infection and sterile inflammation. It is also
challenging to determine if the infective process has compromised the instrumentation hardware
and if it needs to be removed.®

Recently, the radiolabeled antimicrobial peptide technetium-99m-ubiquicidin (99mTc-UBI)
(29-41) has been shown to detect bacterial and fungal infections. UBI is a 59-amino acid
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Figure 1: Due to the proximity of the empyema to the neurosurgical site, a technetium-99m-ubiquicidin (99mTc-UBI) 29-41 single-photon
emission computed tomography-computed tomography (SPECT-CT) was performed to rule out infection of the hardware. As suggested
by the 4-point scale for uptake of 99mTc-UBI 29-41 at the site of suspected infection (0 = no uptake; 1 = uptake < liver; 2 = uptake > liver;
3 = uptake > kidneys), uptake was classified as 1 point in the hardware area and 2 points in the suspected infection zone. The study reported
an infection in the spinal column at T11-L1 that did not compromise the neurosurgical instrumentation. (a) T11 axial CT (b) with uptake of
99mTc-UBI 29-41. (c and d) Uptake of the suspected site of infection compared with kidney uptake in a coronal and sagittal spine 99mTc-

UBI 29-41 SPECT-CT.

peptide of human origin, part of our innate immunity
against infection. It has minimal cytotoxic and immunogenic
properties when radiolabeled with technetium-99m for
single-photon emission computed tomography (SPECT)
imaging. Its cationic 29-41 amino acid fragment is a specific
bacterial-binding domain sequence that links directly to the
bacterial anionic cell membrane, allowing it to differentiate
between bacterial and sterile inflammation in a suspected
infection site.l*

Some studies have demonstrated the promising role of
99mTc-UBI (29-41) as a diagnostic tool of high value to
differentiate bacterial infection from sterile inflammation
in suspected orthopedic implant infections.?* This is done
by comparing the radiopharmaceutical with bacteriological
culture from hip prosthesis, femur, tibia, and humerus
internal fixators. High sensitivity, specificity, positive
predictive value, and negative predictive value have been
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observed across studies; however, multicentral studies with
larger sample sizes are needed to establish the role of this
tool in the management of suspected implant infection.
In addition, there is no report that we know of about the
performance of 99mTc-UBI (29-41) in spine surgery.!"

CASE DESCRIPTION

A 54-year-old male presented with intense lumbar pain,
erectile dysfunction, urinary and fecal incontinence,
hypoesthesia of the genital and perianal regions, and
decreased muscle strength and sensitivity in the lower
extremities. The patient had a clinical history of hypertensive
cardiac disease, chronic kidney disease (KDIGO G3b),
proliferative retinopathy, right transmetatarsal amputation
due to diabetes mellitus type 2, left radical nephrectomy due
to stage III clear cell renal adenocarcinoma (T2bN1MO),
and a right renal abscess. On physical examination, he
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Video 1: Complete 99mTc-UBI 29-41 SPECT-CT axial
video. Due to the proximity of the empyema to the
neurosurgical site, a 99mTc-UBI (Ubiquicidin) 29-41
SPECTCT was performed to rule out infection of the
hardware. As suggested by the 4-point scale for uptake of
99mTc-UBI 29-41 at the site of suspected infection (0 = no
uptake; 1 = uptake < liver; 2 = uptake > liver; 3 = uptake >
kidneys), uptake was classified as 1 point in the hardware
area, and 2 points in the suspected infection zone. The study
reported an infection in the spinal column at T11-L1 that
did not compromise the neurosurgical instrumentation.

presented with bilateral lower limb strength of 4/5, bilateral
decreased patellar and Achilles reflexes, hypoesthesia in S3-S5
dermatomes, abolished cremasteric reflex, urinary retention,
and decreased anal sphincter tone on digital rectal examination.

A spine magnetic resonance imaging (MRI) reported
T12 spondylodiscitis with decreased height and posterior
wall retropulsion, an epidural collection with severe canal
narrowing and conus medullaris compression, as well as
left parasagittal epidural and retrocrural collections. The
patient was admitted for percutaneous drainage of the
left paravertebral abscess, which isolated pan-sensitive
Staphylococcus Despite receiving a complete
intravenous antibiotic scheme, clinical deterioration, fever,
and elevated C-reactive protein occurred. A new MRI and
positron emission tomography-computed tomography
(CT) reported the persistence of T12 spondylodiscitis with
dissemination to soft tissues and T11-L1 vertebral bodies,
destruction of both pedicles, intracanalicular extension
of prevertebral collections with spinal stenosis, and
displacement of the spinal canal. Collections were identified
in both psoas muscles and the left diaphragmatic crura.

aureus.

Surgical treatment was decided; a T12 corpectomy and
instrumentation with an expandable cage supplemented by
lateral plate and bicortical screws through a minimally invasive
lateral approach was performed. Clinical and radiological
improvement was observed during the next two weeks.

Nevertheless, at the control MRI, after two weeks, a right
postero-basal pleural empyema was observed. A enhanced
chest CT scan showed right pleural effusion with gas content.
Due to the proximity of the empyema to the neurosurgical
site, a 99mTc-UBI 29-41 SPECT/CT was performed [Figure
1 and Video 1] to rule out infection of the instrumentation
hardware. The study reported a spinal column infection
at T11-L1 that did not compromise the neurosurgical site.
Thoracocentesis, video-assisted thoracoscopic surgery, and
surgical drainage, plus a high-spectrum antibiotic scheme,
were done. Following the completion of antibiotic treatment
and favorable clinical evolution for two weeks, the patient was
discharged. An external consult followed the patient, and has
not presented a recurrence of the condition.

CONCLUSION

The use of 99mTc-UBI 29-41 SPECT-CT served as a tool
to avoid a second invasive procedure; instead, conservative
management with antibiotics was performed with an
effective outcome after two weeks. This radiotracer has utility
in cases in which infection is suspected, but the location is
not entirely clear, and information is needed to guide the
therapeutic approach.
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