
Poster Print Size: 
This poster template is 44” high by 
44” wide. It can be used to print any 
poster with a 1:1 aspect ratio. 

Placeholders: 
The various elements included in 
this poster are ones we often see in 
medical, research, and scientific 
posters. Feel free to edit, move,  
add, and delete items, or change 
the layout to suit your needs. 
Always check with your conference 
organizer for specific requirements. 

Image Quality: 
You can place digital photos or logo 
art in your poster file by selecting 
the Insert, Picture command, or by 
using standard copy & paste. For 
best results, all graphic elements 
should be at least 150-200 pixels 
per inch in their final printed size. 
For instance, a 1600 x 1200 pixel 
photo will usually look fine up to 8“-
10” wide on your printed poster. 

To preview the print quality of 
images, select a magnification of 
100% when previewing your poster. 
This will give you a good idea of 
what it will look like in print. If you 
are laying out a large poster and 
using half-scale dimensions, be sure 
to preview your graphics at 200% to 
see them at their final printed size. 

Please note that graphics from 
websites (such as the logo on your 
hospital's or university's home page) 
will only be 72dpi and not suitable 
for printing. 

 
[This sidebar area does not print.] 

Change Color Theme: 
This template is designed to use the 
built-in color themes in the newer 
versions of PowerPoint. 

To change the color theme, select 
the Design tab, then select the 
Colors drop-down list. 

 

 

 

 

 

 

 

 

 

The default color theme for this 
template is “Office”, so you can 
always return to that after trying 
some of the alternatives. 

Printing Your Poster: 
Once your poster file is ready, visit 
www.genigraphics.com to order a 
high-quality, affordable poster print. 
Every order receives a free design 
review and we can deliver as fast as 
next business day within the US and 
Canada.  

Genigraphics® has been producing 
output from PowerPoint® longer 
than anyone in the industry; dating 
back to when we helped Microsoft® 
design the PowerPoint® software.  

 
US and Canada:  1-800-790-4001 

Email: info@genigraphics.com 
 

[This sidebar area does not print.] 

Vault Retrofit and Re-Engineering for Varian TrueBeam V3 in a Bunker Originally Designed for Varian Clinac 
DHX 

Md. Mokhlesur Rahman¹, Tawshiq Hassan Patwary¹,  Md. Abdullah¹,  Md. Anwarul Islam², Md Hafizur Rahman⁴, Md. Jahangir Alam³ 

ABSTRACT 

Purpose: To retrofit a 2009-era Clinac DHX 
bunker at Square Cancer Centre, Dhaka, for 
the installation of a Varian TrueBeam V3 (10 
MV-FFF) without structural demolition, 
enabling SRS/SBRT capabilities while 
establishing a replicable model for similar 
upgrades. 
Methods: Following treatment cessation 
(November 9, 2024), the Clinac DHX was 
decommissioned under the supervision of the 
Radiation Safety Officer (RSO). Infrastructure 
upgrades included replacement of the maze 
door with 20 mm borated polyethylene (BP), 
installation of a 30 mm BP scatter wall, 
electrical and mechanical system upgrades, 
installation of a 100 kVA UPS, and isolated 
grounding. The original concrete bunker 
remained structurally unchanged. Beam 
commissioning of the TrueBeam V3 was 
performed according to the IAEA TRS-398 
protocol, including measurements of 
TPR<sub>20,10</sub> and 
PDD<sub>10</sub> for 6 MV, 6 MV-FFF, 10 
MV, and 10 MV-FFF beams using kQ, kTP, 
kpol, and ks correction factors. Radiation 
surveys verified regulatory compliance 
through Winston–Lutz testing, picket-fence 
analysis, IMRT/VMAT quality assurance, and 
gamma analysis (>95% pass rate at 3%/3 
mm). Beam calibration was validated by the 
Secondary Standard Dosimetry Laboratory 
(SSDL), and the facility was audited and 
licensed by BAEC. Commissioning and 
documentation were completed within four 
weeks, and staff received four days of on-site 
training.. 
 
Results: The retrofit was successfully 
completed without structural concrete 
demolition. At a workload of 1000 Gy/week 
using the 10 MV FFF beam, the measured 
neutron dose was 0.38 µSv/h, photon dose 
was 3.91 µSv/h, and electron dose was 2.95 
Bq/cm², all below the limits specified by 
NSRC-1997 and IAEA. All beam energies 
satisfied clinical acceptance criteria with 
appropriate quality assurance metrics.. 
 
Conclusion: Strategic borated polyethylene 
shielding enabled the cost-effective 
conversion of a Clinac DHX bunker to 
accommodate a Varian TrueBeam V3. This 
retrofit approach provides resource-limited 
radiotherapy centers with a practical pathway 
for infrastructure modernization while 
maintaining regulatory compliance and 
uninterrupted treatment capability.. 
 

METHODS AND MATERIALS 

Square Cancer Centre (Dhaka) replaced its 

2009-era Varian Clinac DHX (6/10 MV photon, 

15 MeV e⁻) with a modern TrueBeam V3 

capable of 10 MV-FFF at 2400 MU/min, 

enabling SBRT / SRS. The original bunker was 

designed under NCRP-49 with no photoneutron-

shielding margin.  

Why retrofit? 

 ▪  FFF beams: lower mean energy, 10–20% 

lower head leakage, 2–6× higher dose rate. 

▪  Neutrons: appear above 8 MV; DHX showed 

none, TrueBeam produces 0.003–0.38 µSv/h. 

▪  Structural fit: TrueBeam Slim-Stand needs 

19′ 4″ × 19′ 4″, 9 ft ceiling. 
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Methods and Materials 

Figure 1: Radiotherapy bunker retrofit 
workflow diagram 

Figure 02. Vault Configuration 

Figure 03: Retrofit Site Documentation 

 

Introduction 

Table 1. Downtime Prediction & model comparison (by MSE, k-fold CV): 
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Procedure: 

▪  Decommissioning: Varian team + contractors; RSO Dr. 
Islam oversight; LOTO documented. Last patient 10 Nov 
2024. 
▪  Civil work: PU/Epoxy injection grouting on 220 mm 
floor; crack & water-leak repairs. 
▪  Neutron shielding: borated PE panels (BP-5000) at maze 
door + wall lining. 
▪  Calibration: IAEA TRS-398; TPR₂₀,₁₀, PDD₁₀; kQ, kTP, kpol, 
ks. 
▪  Survey: gantry 0°/90°/180°/270° at 10 MV-FF & 10 MV-
FFF; W = 1000 Gy/wk. 


