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ABSTRACT PURPOSE: This investigation details the time and teamwork required for CT-guided tandem and
ring high-dose-rate brachytherapy.
METHODS AND MATERIALS: From 2010 to 2012, 217 consecutive implantations were iden-
tified on 52 patients. We gathered key workflow times: preoperative, applicator insertion, CT image,
treatment planning, treatment, patient recovery, and total time in clinic. Linear fixed-effects models
were used, and key workflow times were the outcome variables and factors including age, body
mass index, stage, outside referral, number of implant per patient, number of implants per day,
and year of implantation were examined as fixed effects.
RESULTS: Of the 52 patients, 62% of the patients were F�ed�eration Internationale de Gyn�ecologie
et d’Obst�etrique Stage 2B, 88% were treated with concurrent chemotherapy, and 23% were treated
at an outside facility and referred for the procedure. The mean times (minutes) for each step were as
follows: preoperative evaluation, 93; insertion, 23; imaging, 45; treatment planning, 137; treatment,
removal, and recovery, 115; total clinic time, 401. For the insertion time, the greater implant num-
ber per patient was significantly associated with a decreased total insertion time, with and without
adjusting for other covariates, p 5 0.002 and p 5 0.0005, respectively. Treatment planning time
was expedited with increasing number of implant per patient and comparing treatment times in
2012 with those in 2010, p 5 0.01 and p! 0.0001, respectively.
CONCLUSIONS: Gynecologic brachytherapy requires a skillfully coordinated and efficient team
approach. Identifying critical components and the time required for each step in the process is
needed to improve the safety and efficiency of brachytherapy. Continuous efforts should be made
to enhance the optimal treatment delivery in high-dose-rate gynecologic brachytherapy. Published
by Elsevier Inc. on behalf of American Brachytherapy Society.
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Introduction

The standard of care for the definitive management of
locally advanced cervical cancer includes combined
chemotherapy and radiation followed by brachytherapy
(1, 2). With the widespread use of sophisticated imaging

modalities in radiation oncology departments, the use of
image-guided gynecologic brachytherapy planning is
increasing (3e9). In 2008, the American Brachytherapy
Society published a practice patterns survey regarding
three-dimensional (3D) imaging in gynecologic brachyther-
apy (10). Of the survey responders, 70% obtain a CT scan
during the implantation process (10).

Most of the research in image-guided brachytherapy fo-
cuses on advanced imaging and treatment optimization that
may reduce the side effect profile of brachytherapy. Howev-
er, there is a lack of data exploring the operational efficiency
of an increasingly complex treatment planning and delivery
process. By understanding the intricacies of new treatment
delivery strategies, safe and effective workflows can be
developed (11). There are several logistics associated with
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gynecologic brachytherapy, including patient preoperative
evaluation, the use of an anesthetic, applicator placement,
image acquisition, dosimetric planning time, patient trans-
fers, treatment delivery, applicator removal, and patient re-
covery (2, 9, 10, 12). These efforts must be skillfully
coordinated to ensure that the patient is treated in a safe
and efficient manner.

An increasing number of radiation centers have switched
from a two-dimensional treatment planning method to spe-
cific image-guided therapy with more complex delivery
(1e3, 5e10, 12, 13). There are several institutions that
have not transitioned to the 3D planning because of the
complex workflow and time demands that a more sophisti-
cated planning process would incur. Our findings in this
report will be instructive for those institutions preparing
to migrate to 3D techniques.

There are currently no data in the literature describing
the workflow and time commitment for each step in the
treatment process of gynecologic brachytherapy using
CT-based image guidance. However, there have been effi-
ciency studies examining prostate brachytherapy (14, 15).
Furthermore, each step in the process requires meticulous
quality assurance. Analysis of workflow facilitates the
exploration of needed efficiency within each designated
task for potential feedback and troubleshooting. In addition,
the medical practitioner and brachytherapy industry are
interested in developmental projects that aim to deliver safe
and effective brachytherapy. In response to these demands,
this study describes the prospective time gathering and
workflow of our brachytherapy program. We also evaluate
the novel steps that were implemented to ensure adequate
treatment quality assurance and patient throughput.

Methods and materials

Patients and brachytherapy team

During 2010e2012, 217 tandem and ring brachytherapy
procedures were consecutively performed at our institution
on 52 patients with locally advanced cervical cancer. The
procedures used a standard applicator without needle

supplementation. The procedures were performed by one
brachytherapist with various resident physicians. Conscious
sedation was delivered by our nurses under the direct super-
vision of the brachytherapist. The radiation therapist team,
dosimetrist, and physicist rotate on and are not solely dedi-
cated to the brachytherapy service. The global treatment
workflow of the total clinic time is shown in Fig. 1.

Procedural categorization

The components of the procedure were prospectively re-
corded during each tandem and ring brachytherapy
procedure:

1. Preoperative evaluationdinclusive of patient check
in, intravenous (IV) placement, nursing report, and
conscious sedation or monitored anesthesia care eval-
uation and physician preoperative evaluation;

2. Insertiondinsertion of applicator in the radiation
oncology department procedure room and time require-
ment of proper applicator placement, ultrasound guid-
ance, and applicator adjustments;

3. Imagingdinclusive of wait before entry into the CT
simulator, patient transfer to the CT table, bladder/
rectal contrast administration, fixation of external
clamp mechanism, CT acquisition time (scan time),
and applicator adjustments as needed;

4. Insertion finish to treatmentdtotal CT time plus
anatomic contouring, applicator registration, dosim-
etry, planning, plan optimization, physician check
and adjustments, physics check, plan transfer from
the planning platform to the treatment console, pa-
tient transfer to treatment room, pretreatment quality
assurance checks, and procedural pause;

5. Treatment planning (CT finish to procedural pause)
danatomic contouring, applicator registration, dosim-
etry planning, plan optimization, physician check and
adjustments, physics check, plan transfer from the
planning platform to the treatment console, patient
transfer to treatment room, pretreatment quality assur-
ance checks, and procedural pause;

Fig. 1. Brachytherapy workflow schema.
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