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Objectives
Qualty immprovement eforts In nuCear mediang seex {0 reducsa ermors and
Vanatons in care due to our human pature. In our cinic, we embarked on a qualty
mprovement project to analyze and i-:‘e*ert change 1o recuca the
extravasaton rate of PET injections. This s important to ensure the proper dosa is
administered, obiain the bast qualty images, reduce artfacts, and to aliow for the
most optimal quanitative analyss.
Methods
A plan-co-study-act (PDSA) oydie procass was conducted as foliows:
1) Plan: The number of extravasated PCT deses seemed unaccepiably high
duning cinical readouts. The objective of this study was to gain an understanding
of the actual numbder of extravasations and the parameters assocated with
successful and unsuccassiul inpecions.
2) Do: Data was recorced regarding exiravasation (yes/no), patient
c:-.a-?..:e-_s:cs necting tachnoiogist, venous access methad (IV, butterfly, direct
SYyringe inection), neecdle gauge, injection site angd side, and fiush volume.
3) Study: Statistical analysis of cata with cnitcal evakiation.

4) Act Implement educational program and changes to PET injection methods
based on study cata. Afler that, the overall nfitration rale was reassessad.

Results

Our data analysis showed high levels of variabon among technoiogssts In
exiravasation rales, venous access methods, needie gauge, injection side and
sta and fiush volume among technclogists. It also showed that some
technologists used a predetarmined Injection site despids patient charactenstics
B (Le. ‘preferred vein” vs. "best vein”). After an educational intervention induding an
B in-servics on injection best practice, analysis was repeated and showed

& Emorovement in extravasation rates.
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Introduction

In our institution's PET/CT department, we embarked on a quality
improvement project to decrease the number of PET radiotracer
extravasations. Dose extravasation compromises the final PET images In
several ways: SUV values will be abnormally low, reconstruction artifacts
creats photopenia around the Injection site (which may or may not be in the
field of view), 3D image reconstructions are often unreadable, and
extravasated tracer can travel through the lymphatic system, causing uptake
in lymph nodes, which can be confused with cancer.

Quality Improvement Project:

PET dose extravasation analysis

PLAN: The number of extravasated PET doses seemed unacceptably high
during clinical readouts. The objective of this study was to gain an
understanding of the actual number of extravasations and the parameters
associated with successful and unsuccessful injections. Our department
decded to study extravasation rates and injection parameters In attempt to
better understand this preblem.

DO: PET injections were monitored during 11 weeks In 2017. Data was
recorded regarding extravasation (yes/no), patient characteristics, injecting
technologist, venous access method (IV, butterfly, direct syringe injection),
needle gauge, Injection site and side, and flush volume. An extravasation-
detection device (LARA System, Lucemno Dynamics, LLC, Cary, NC) was

used to determine if extravasation occurred. This quality improvement project

did not require Institutional review board approval.

STUDY: 468 Injections were monitored during the 11-week study period. This
was 84% of all PET Injections during this time. Model-based analysis (SAS v.

8.4) and technelogist input were used to Identify potential contributing factors.

The infitration rate was 12.8% (SE 1.6%, 95% Cl 8.24, 16.24). Analysis
revealed a significantly higher predicted probability of infiltrations for right-
side injections (13.5%) compared to left-sids injections (5.5%).

Predicted probability of infiltration was not significantly different among the
technologists; however, technologist-specific differences in Injection practices
were observed. For example, one technologist had a 16% infiltration rate and
was using butterfiies to administer the radiopharmaceutical. This infiltration
rate decreased to 0% once IV access was utilized, evidenced in a follow-up
study and analysis. However, this improvement and use of IV access was not
sustained. (See Analysis Afier Educaticnal Intervention, next column,)

ACT: An educztional intervention was implemented. Approved injection
guidefines in the PET protocol book were updated. An educational session
was attended by the technologists, with the following guidelines:
1. Use best avaiabls vein after evaluating patient rather than predefined
largel vein per technoiogist preference,
2. Remind patient to be still while the dosa is being readied.
3. Uss |V eccess. No butterfiles or straight sticks,
4. Recheck status of IV just prior o radiopharmaceutical admmistration.
5. Usa a moderzals szline flush rate.
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Analysis After Educational Intervention

An additional 469 PET Injections were monitored In a similar. fashion to the Initial
study and data and were analyzed In a similar. fashion. Adherence to quality
Improvement measures was assessed. Technologist data were evaluated. After
this, 2322 injections were monltored In a similar fashlon to see if results were
sustainable.

Analysis of three technologist infiltration rates over time
(See Graph, below.)

Technologist A

Technologist A had a 16% infiltration rate and was using butterflies to administer
the radiopharmaceutical. This Infiltration rate decreased to 0% once |V access
was ultllized, evidenced In the follow-up study and analysls. After this
improvement was seen, however, Technologist A had an increase in
extravasation rate to 13%, which was similar to the Initial nfiltration rate. Upon
review of the data, Technologlist A had returned to using butterflies for
radiopharmaceutical Injection.

Technologist B

Technolegist B began with a 17% Infiltration rate, decreased to 9% after the Initial
educational Intervention, and continued to decrease to 3% In the long-term
analysis to assess if Improvement In infiltration rate was sustainable.

Technologist C

Technologist C had the lowest infiltration rates throughout the study (0%, 3%,
1%). Technologist C adhered to best injection protocol practices in the coursse of

personal professional practice, and continued to practice these throughout the
study,

Technologint Infillration flates Over Time
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Conclusion

Our PET/CT center reduced infiliration rates through our plan-do-study-act
quality improvement project. We found that PET dose extravasalion rates
decreased after active monitoring and educational practicas were implemented.
Cur study shows, however, that ongoing monitonng may be useful as
technologist practics patterns and infiltration rates can fluctuate over tims.




