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Objective 

HORTIS (Hyperbaric Oxygen Radiation Tissue Injury Study) is a multicenter study conducted by the Baromedical 

Research Foundation, South Carolina, USA. [1] consists of 8 components (soft tissues, mandible, bladder, 

rectum, colon, gynaecology, larynx, and prophylaxis). Stellenbosch University and Tygerberg Hospital is one of 6 

centers recruiting patients for the radiation cystitis arm (HORTIS-III). The aim of this multicenter, prospective, 

double-blind, randomized, sham-controlled trial is to evaluate the effectiveness of hyperbaric oxygen therapy 

(HBOT) in patients with refractory late radiation cystitis. 

Discussion 

Hyperbaric oxygen therapy (HBOT) involves the administration of 100% oxygen in a pressurized treatment 

chamber (Figure 3). The hyperbaric chamber provides conditions under which haemoglobin is fully saturated and 

oxygen is dissolved in the blood plasma at very high concentrations, which is then circulated to provide 

therapeutic benefits, such as increased angiogenesis and fibroblast activity, in damaged tissues. Thus, it can be 

considered as an alternative treatment for patients with an underlying ischemic process that is unresponsive to 

conventional therapy. The degree of hyperoxygenation in HBOT cannot be achieved by any other means. 

  

HBOT has been proposed as a treatment option for patients with radiation cystitis that does not respond to 

conventional management, based on the rationale that it can correct ischemic injury secondary to radiation 

damage. A number of investigators have studied the use of HBOT in this setting. An advantage of HBOT in these 

patients is the absence of the adverse effects on bladder structure or function that may be seen with other 

therapies, such as formalin or silver nitrate instillations, while avoiding the need for surgery. HBOT is also very 

well tolerated with few adverse effects, the most common being pressure-related in the form of ear and sinus 

barotrauma. Serious complications, such as oxygen toxicity, are very rare. 

  

The reported success rate of HBOT for radiation cystitis varies from 60% to 92%. [2,3] These results are highly in 

favour of HBOT as a treatment option for refractory radiation-induced hemorrhagic cystitis. The technique is 

variable, in that 100% oxygen is administered at pressures from 1.5 to 2.5 atmospheres (ATM) for 45 to 120 

minutes. This includes allowing time for compression and decompression. Moreover, 5-minute “air-breaks” can be 

introduced each half hour to reduce the risk of oxygen toxicity. Each session occurs once daily and for a 

predetermined length of time, usually 20 to 30 sessions.  

 

Our preliminary results show that HBOT remains an effective treatment option for refractory late radiation cystitis, 

with 3 patients showing clinical improvement and improvement in SOMALENT and EPIC scores at 1 year follow-

up. Due to the low numbers of patients involved, no comparisons between the two groups can be made at this 

stage. The trial is still ongoing, with a 6th patient recently recruited. In total, 15 patients have been recruited 

internationally. 

 

Clarke et al. [4] reported the results of HORTIS-IV, which evaluated the effectiveness of HBOT in 120 patients 

with refractory radiation proctitis. Patients were randomized to undergo either HBOT at 2 ATM (group 1) or air at 

1.1 ATM (group 2). The mean SOMALENT score improved in both groups; however, the mean score was 

significantly lower (P = 0.015), and the amount of improvement nearly twice as great (5.00 versus 2.61, P 

=0.0019), in group 1 compared to group 2. Group 1 also had a greater portion of responders per clinical 

assessment than did group 2 (88.9% versus 62.5%, P =0.00009). Thus, HBOT significantly improved the healing 

responses in patients with refractory radiation proctitis: at 5 years’ follow-up (n = 14), there remained a clear trend 

towards continued and enduring healing. 

 

The estimated cost of HBOT is R500 per session. 160 sessions were given to 5 patients, with a total cost 

amounting to R80 000. This amount was covered by the HBO Unit at the University of Stellenbosch, Department 

of Community Health. Patients’ travel expenses were refunded by funds donated by the SAUA Research Fund. 

Methods  

Patients whose cancer treatment included radiotherapy and who have developed late radiation tissue injury to the 

bladder (i.e. clinical diagnosis of radiation cystitis); the diagnosis of which should have existed for at least 3 

months despite conventional management. Inclusion and exclusion criteria were applied to recruit patients. [1] 

 

Recruited patients were then prospectively randomized into two groups. Group A (treatment) received HBOT 

(100% oxygen at 2.0 atmospheres). Group B (control) received sham treatment (21% oxygen at 1.0 atmosphere). 

Patients and referring physicians were blinded to the randomization process. Patients received 30-40 sessions of 

either HBOT or sham treatment. After unblinding, patients in the control group were offered crossover to the 

treatment group. Primary outcome measures included clinical evaluation, SOMALENT and EPIC scores.  

 

 

 

 

Recruitment of patients started on 1st April 2009. In total, 34 patients were screened, 5 met the inclusion and 

exclusion criteria and agreed to participate. Two patients were randomized to Group A. One patient received 30 

sessions of HBOT. One patient absconded after 26 sessions of HBOT. Three patients were randomized to Group 

B and received 40 sessions of sham treatment. All 3 control patients elected to cross over: two patients 

completed 40 sessions of HBOT, one stopped at 24 sessions due to an unrelated medical condition (critical limb 

ischemia). No serious adverse events occurred. One patient developed ear pain, which was managed 

conservatively with equalization techniques and nasal decongestants. No grommets were necessary. No other 

adverse events were reported.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At 1 year follow-up after HBOT, 3 patients showed improvement in SOMALENT and EPIC scores (See Figures 1 

and 2). One patient with a vesicovaginal fistula showed complete radiographic resolution at 14 months follow-up 

(See Figures 4 and 5).  
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About this template

This template was designed to produce a 100cm x 100cm poster.

You can modify it as needed for your presentation before you send it back to 

PosterPresentations.com for premium quality, same day (rush-free) affordable 

printing.

By using this template poster will look professional, easy to read and save you 

valuable time from figuring out proper placement of titles, subtitles and text body.

For poster design beginners we have included many helpful tips you can find on the 

poster template itself. 

For better understanding of the poster-making process, we have also added a series 

of helpful online tutorials that will guide you through the poster design process and 

answer most of your poster production questions. 

You can access the online tutorials from our HelpDesk page at:

http://www.posterpresentations.com/html/helpdesk.html

(copy and paste this link to your browser or press the F5 key on you keyboard and 

click on the link)

For further assistance and to order your printed poster call PosterPresentations.com

at 1.866.649.3004.

Poster Basics – Poster Layout

Figure 1 Figure 2 Figure 3
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Text Sizes

For this template we use the Arial font family at several recommended text sizes. You 

can use any typeface you like and at any size but try to stay close to the suggested 

limits.

Figure 4 gives a visual reference of what different font sizes look like when printed at 

100% and at 200%. 

Due to a page size limitation in PowerPoint and unless your poster is going to be less 

than 56” in length, all the work done on this template is at half the size of the final 

poster. For example, if you choose a 21 point font for this poster, the actual printed 

size will appear as 42 points.

Figure 4

Changing the poster’s column layout

Depending on how you layout your poster, you may want to change the column layout 

configuration. 

For your convenience, we have included alternate master layouts. To select a different 

layout go to FORMAT>SLIDE DESIGN (Figure 5). The slide design pane will open. 

From there you can select an alternate layout (Figure 6).

Figure 5 Figure 6

Customizing the template color schemes

For those who wish to further personalize their poster presentation, we have included 

a number of printer-tested alternative color schemes for this poster template. 

If you want to change the default colors and use your own color scheme, go to 

FORMAT>SLIDE DESIGN (Figure 7). The SLIDE DESIGN pane will open. Select 

COLOR SCHEMES (Figure 8). There, you can try different color schemes until you 

find the one you like.

Figure 7 Figure 8

Importing Photographs

It is highly recommended to use the largest images you have access to for your 

poster. Avoid images downloaded from the web and avoid copying and pasting 

images instead of using the “Insert” command. To insert an image to your poster go to 

INSERT>PICTURE>FROM FILE  (Figure 9).

(Figure 9)

When the only source of a needed photo or graphic is the Web, scaling has to be 

applied with caution. Scaling an image more than three times its original size may 

introduce pixelization artifacts. Refer to figure 10 as an example. A simple way to 

preview the printing quality of an image is to zoom in at 100% or 200%, depending on 

the final size of the poster. What you’ll see is likely what you’ll get at printing time.

Figure 10: Original image at 100%, enlarged 200% and 400%.

Importing Tables & Graphs

Importing tables, charts and graphs is easier than importing photos. To import charts 

and graphs from Excel, Word or other applications, go to EDIT>COPY, copy your 

chart and come back to PowerPoint. Go to EDIT>PASTE and paste the chart on the 

poster. You can scale your charts and tables proportionally by holding down the Shift 

key and dragging in or out one of the corners.
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Labeling your headers

The blue headers are used to identify and separate the main topics of your 

presentation. The most commonly used headers in poster presentations are:

AcknowledgementsResults

Literature CitedMaterials and Methods

Conclusion
Introduction, Summary

or Abstract

Research Poster Design Services

How to order your poster for printing

Contact information

Are you too busy or somewhat “PowerPoint-challenged” and would you like to have 

your poster presentation professionally designed, printed and delivered on time for 

your meeting?

We’ll be happy to provide you with our expertise.

All you would need is to email us the following:

 A Word document with all your text or your multi-page PowerPoint 

document.

 Your logos, photos, charts, graphs and tables.

 Your deadline!

That’s it! 

Your presentation will be ready within 24 to 48 hours and a proof will be emailed to 

you for revisions and final approval. Once we have your approval, your poster will be 

printed and shipped by next day or second day FedEx to your work, home or hotel.

Call us for a free estimate. We will be happy to assist. 

You can reach us toll-free at:

1-866-649-3004 

Monday through Friday 9AM to 6PM PST.

We complete and ship poster printing orders the same day they come in as long as 

we have your files by 12 pm Pacific Time (3 pm Eastern), Monday through Friday. 

Orders due the next day take priority. We do not charge rush fees for printing and our 

shipping rates are standard FedEx rates.

How to order your printed poster:

To order your poster go to www.posterpresentations.com

and click on “Order your poster” on the top menu. Fill in the form and send us your 

file by choosing one of the two options offered.

You can email us at production@cp-digital.com

or call us toll free at 1-866-649-3004.

T: 510.649.3001

F: 510.649.0331

TF: 1.866.649.3004

E: production@cp-digital.com

2117 Fourth Street, Studio C

Berkeley, California 94710

PosterPresentations.com
a Canterbury Media Services, Inc. company

To start using this template you first need to delete most of the contents of this page. 

Keep the poster title and one of the blue section headers.

The cleared template should now look like in Figure 1. 

After you decide how many sections you need for your poster (Introduction, Methods, 

Results, References, etc.), use the “copy” and “paste” commands to create as many 

copies of the blue section headers as needed.

Move the header copies approximately to where you think they need to be on the 

poster, so you can get a better sense of the overall poster layout. It will help you 

organize your content. See Figure 2. 

You can now start adding your text. 

To add text use the text tool to draw a text box starting from the left edge of a column

to the right edge and start typing in your text. You can also paste the text you may 

have already copied from another source. See Figure 3.

Repeat the process throughout the poster as needed. 

Conclusion 

   HBOT remains a treatment option for refractory late radiation cystitis. 

   The evidence presented here is inconclusive due to the low number of patients. 

   The ongoing multicenter trial is expected to provide conclusive evidence.  

Results 

Fig 4: Cystogram before HBOT showing VVF 

(Patient 2) 

Fig 5: Cystogram 6 months after HBOT showing resolution of 

VVF (Patient 2) 

Fig 3: Patient in hyperbaric oxygen chamber 

(Patient 1) 

Fig 1: SOMA LENT scores (y-axis) showing improvement from before 

HBOT to up to 1 year after HBOT 

Fig 2: EPIC scores (y-axis) showing improvement from before 

HBOT to up to 1 year after HBOT 
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