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Introduction

One of the early nonguided peritoneal drainage techniques
used a 14-gauge 2-part needle to obtain access to the
peritoneal cavity, then inserted a polyethylene catheter
through the needle after removing the inner part of the
needle. Later on, smaller gauge needles were used.1,2 The
drainage catheter can be inserted over a guidewire with
angled and Z-technique access.3

Nonultrasound-guided peritoneal drainages can lead to
significant complications such as hemorrhage and bowel
perforation.4 The ultrasound-guided technique has a signifi-
cantly low hemorrhage rate.5 Nonphysicians can perform
large volume peritoneal drainage safely in outpatient set-

ting.6 Interventional radiology can be enhanced and become
more efficient by extending the interventional radiology
technologists’ roles to perform peritoneal drainages after
completing training and proctorship. The training programs
should include practical training supplemented by simula-
tor-based training.7–10

In Saudi Arabia, there are no academic programs
offering physician/radiologist assistants training and
qualifications.11 Local training programs similar to the
radiologist assistants’ programs in the United States can
be established. This study evaluates our experience with
local training and performance of interventional radiol-
ogy technologists in ultrasound-guided peritoneal
drainages.
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Abstract Purpose We conducted this study to review our experience of peritoneal drainages
(paracentesis) performed by interventional radiology technologists.
Materials and Methods This is a retrospective study of peritoneal drainages per-
formed by interventional radiology technologists.
Results We reviewed all peritoneal drainages performed in interventional radiology
between November 2018 and November 2021. The review process included success
rate, volume drained, catheter duration, and complications.
Conclusion Interventional radiology technologists can safely perform ultrasound-
guided peritoneal drainages. Extending Interventional radiology technologists’ role to
perform ultrasound-guided peritoneal drainages allows interventional radiologists to
do more complex procedures, enhances the workflow, and increases the efficiency of
the interventional radiology team.
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Materials and Method

Following hospital ethical committee approval, we started a
training program for interventional technologists to perform
ultrasound-guided peritoneal drainages. Three Intervention-
al Radiologists supervised the training and proctorship
program. Four interventional radiology technologists en-
rolled in the program, they had 5, 9, 19, and 22 years of
experience in the field. Each technologist was proctored in
the first 30 procedures. The procedures were performed in
the interventional radiology ultrasound procedure room.
The technologists check the procedure request in the elec-
tronic medical record, do the preprocedure checklist, con-
sent the patient and perform the procedure. The
interventional radiologist checks the postprocedure ultra-
sound images and reports the study in the electronicmedical
record.

The procedures were performed using the ultrasound
machine (General Electric LOGIQ E9, Diagnostx, Benjamin
center, Florida, United States). Access was performed using
Seldinger technique with 18-gauge, 7-cm long needle (Cook
Medical, Bloomington, Indiana, United States). Standard
0.035 inches diameter, 80-cm long guidewires were used
(Merit, 1600West Merit Parkway South Jordan, Utah, United
States). The catheters used are 6-French (BARD Navarre
catheters, Becton Drive Franklin Lakes, New Jersey, United
States). In patients with viscous fluid, 8- or 10-French
catheters were used (Cook Medical, Bloomington, Indiana,
United States).

An initial ultrasound scanwas performed to check thefluid
volume/distribution within the peritoneal cavity and select
the catheter insertion site. It also evaluates the abdominalwall
for any blood vessels, masses, or hernias at the access site. The
skin is prepared and draped. Under ultrasound guidance, local
anesthetic (xylocaine 1%) is used, and a small skin incision is
made. The puncture needle is advanced under real-time
ultrasound guidance. After confirming the needle tip position
within thefluid, the guidewire is introduced, and the needle is
removed. The drainage catheter is advanced over the guide-
wire. An ultrasound image showing the catheter within the
fluid is captured and sent to the Picture Archiving and Com-
munication system (PACS). The catheters are removed after
draining thefluid. The amount of fluid drained and the time of
catheter removal is documented in the patient chart.

Results

Between November 2018 and November 2021, 654 peritoneal
drainage procedureswere performed in 204patients (114 females
and90males).Theagedistributionisbetween1.6and92years.The
numberofproceduresperformedbyeachtechnologist ispresented
in ►Fig. 1. The fluid volume drained ranges between 10 cc
(diagnostic peritoneal tap) to 43 L. No complications occurred.

Discussion

The Advantages of ultrasound guidance for peritoneal drain-
ages include localization of fluid, estimating the fluid

Fig. 1 The number of procedures performed by each technologist.
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volume, determining the access site, and evaluates the
abdominal wall for any blood vessels, masses, or hernias.
Ultrasound-guided peritoneal drainages have fewer compli-
cations and lower costs.12,13 It reduces complications by
avoiding organs such as the liver, spleen, and bowels during
insertion. Real-time ultrasound can visualize the entire
procedure from needle puncture until positioning the cath-
eter within the fluid (►Fig. 2). Visualizing the access needle
in real-time can be challenging and requires practice and
experience.14 The linear transducer can be helpful if the
needle is not visualized using the curvilinear probe.15

Interventional radiology faces challenges such as provid-
ing services in rural hospitals.16,17 Extending the role of
interventional technologists will help provide some inter-
ventional procedures, such as Peripherally Inserted Central

Catheter (PICC) line insertion and peritoneal drainages in
hospitals, that have no interventional radiologists. It also
allows the interventional radiologists to do more nonproce-
dural activities such as interventional radiology clinics and
consultations. This will help reverse the misconception that
radiologists are highly specialized technologists.18,19 In the
United States, between 1993 and 2008, there was a signifi-
cant increase in the nonprocedural claims for interventional
radiologists.20 The utilization of advanced practice pro-
viders, nurse practitioners, and physician assistants
improves patient satisfaction, as they can offer more time
to patients’ education and answer their concerns.21,22

The cost saving can be up to 57% when nonphysician
performs peritoneal drainage mainly because of less physi-
cian time spent in those cases.23 Radiologist’s assistants

Fig. 2 The ultrasound real-time to visualize the needle and the catheter during peritoneal drainage.
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reduce interruptions that maximize the radiologist’s effi-
ciency and increase the economic benefit for hospitals and
radiology departments.24

Conclusion

Our experience suggests that interventional radiology tech-
nologists can be locally trained and safely perform ultra-
sound-guided peritoneal drainages. This extended role
enhances team efficiency and improves access to care.
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