
• Intrauterine tandem insertion successfully guided in all but one insertion

-patient had atrophic bladder due to long standing renal failure and 
could not retain sufficient sterile water (< 100 mL) to provide an 
adequate sonographic window

• Axial US confirmed central placement of the tandem in uterus (FIG 5)  

• Transverse US scans highlighted echogenic tandem within uterine cavity 
and clearly revealed ANT, POST and SUP aspects of uterus (FIG 5)

• In 49% of the insertions, visualization of anatomy during the procedure 
altered the selection of tandem length and angle from those chosen 
based on clinical exam and uterine sounding

• In difficult insertions

- tandem mis-positioning was clear and could be corrected for (FIG 6)

-obtaining satisfactory positioning in insertion 1 did not guarantee 
immediate satisfactory positioning for insertion 2

• For the ring and tandem applicators – retraction of the tandem from the tip 
of the fundus following ring attachment was frequently observed and 
could be corrected

• No uterine perforations or non-central placement of the tandem were 
observed on US at the end of the insertions

• Post-op CT confirmed accurate placement of the tandem 

• Following implementation of routine US, average insertion time 
decreased from 34 to 26 minutes (p=0.01), equivalent to 7% of 
anesthesia time available for this procedure

• Request for assistance from surgical oncology has declined from 38% to 
5.7% of procedures, radiology consults have been eliminated

• Historically, orthogonal films used to confirm applicator placement

• Typical assessment limited to evaluating applicator positions relative 
to both marker seeds in cervix and surrounding bony landmarks.  

• Relies on assumptions that seeds are optimally placed and stationary, 
and that established geometrical relationships between tandem and 
vaginal applicators and bony anatomy are predictive of implant 
quality.  

• not uncommon for the radiation oncologist to doubt correct placement 
of applicator.

• suboptimal arrangements and perforations can be revealed using US 
imaging post-operatively, after plain x-ray films suggest appropriate 
placement of applicators2
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BackgroundBackground
• Intracavitary brachytherapy (BT) is an essential component of  

cervical cancer treatment. Proper applicator positioning significantly 
improves local control rates1

• Applicator insertion is difficult when the uterus is overtly anteverted or 
retroverted, as well as an cases of endocervical stenosis and 
distorted cervical anatomy that can accompany advanced disease 
and pelvic irradiation

• Difficult insertions are associated with increased risk of improper 
placement of the applicators and uterine perforation2

• Institutional perforation rates ~10%, in line with literature2,3

• Clinical judgment of perforation is not always accurate3

• Routine use of trans-abdominal US is practical in cervix BT

• US provides real-time feedback for tandem placement and aids in  
selection of applicators

• By eliminating the risk of uterine perforation, overall treatment time is not 
prolonged and OR time is used efficiently

• Geometric improvements in applicator positioning may lead to 
enhancements in therapeutic ratio, especially due to elimination of 
geometrically unsatisfactory implants

• US guidance for gynaecology can be implemented in a Radiation 
Oncology department without assistance from diagnostic radiology

1Corn BW. Hanon AL, Pajak TF, et al. Gynecol Oncol, 1994
2Irvin W, Rice L, Taylor P, et al. Gynecol Oncol, 2003
3Barnes EA, Thomas G, Ackerman I, et al. Int J Gynecol Cancer, 2007.

TO INCORPORATE TRANSABDOMINAL US INTO ROUTINE 
PRACTICE FOR CERVICAL BRACHYTHERAPY – BOTH TO 

GUIDE INSERTIONS AND IMPROVE IMPLANT QUALITY.

• Use the images to select tandem angle and length

• Real-time guidance of all implants

• Assessment of final applicator placement in OR

• Accomplish this using only Radiation Oncology department personnel and 
equipment

• Routine US guidance was prospectively implemented 

• 35 HDR BT insertions performed consecutively in 21 women between July 
2006 and March 2007 at our institution

• 16 stage IIB cervical cancer, 1 stage IB cervical cancer and 4 endometrial 
cancer receiving pre-operative radiation

• All patients received 25 fractions of external beam radiotherapy to 45 Gy in 
addition to BT

• Cervix patients received 2 HDR insertions and 4 fractions for a total BT 
dose of 28 Gy

Patient Population

Intraoperative Procedure

• All insertions were performed under general anaesthesia

• US imaging was conducted by a physicist and radiation therapist (Restitu, 
Resonant Medical, Montreal, Canada)

• Bladder was filled with normal saline through a Foley catheter until there 
was adequate ultrasonic visualization of the anatomy (100-300 ml)

• 2-D sagittal view of uterus was used to assess the suitability of tandem 
geometry and placement

• Tandem re-positioned as necessary 

• Satisfactory implant geometry included:

-Central placement of the tandem within the uterine canal

-Extension of the tandem tip to the fundus

• Axial sweeps were used to confirm that tandem tip was not perforating the 
uterus

• Final placement of applicator system assessed by US following fixation of 
the vaginal applicators (ring in 18/35, colpostats in 17/35) and rectal 
retractor (27/35)

• Utility of US was assessed via total insertion time and requirement for out 
of department consultation

Postoperative Procedure

• Following recovery from anesthetic, patients underwent a CT scan for 
treatment planning

• Planning images were used to confirm the US determination of applicator 
suitability and placement.

ConsiderationsConsiderations
• Tomographic imaging (CT,MRI,US) required to visualize both applicators 

and soft-tissue.

• Post-operative assessment → work-flow inefficiencies

• Typically, US guidance used only when insertion is judged to be difficult or 
when clinically apparent that applicators were misplaced.

Does intraoperative ultrasound guidance benefit routine cervical 
carcinoma brachytherapy procedures?
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FIG 1: CT images of sub-optimal tandem placement

FIG 2: Examples of posterior uterine perforation

FIG 3: Although rates are not commonly quantified – tandem placement 
within the uterine wall will also be dosimetrically detrimental.

FIG 4: Tandem cannot be visualized in relation to the uterus: soft 
tissue is not visible in radiography – film may mask poor implants

FIG 5: US images of tandem placement were confirmed by post-op CT

FIG 6: Intra-operative US images demonstrating that tandem misplacement 
can be corrected for


