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Subject: Discussions	
  with	
  Dr	
  Hammerlund
Date: Monday,	
  5	
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  2012	
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  AET

From: Hyperbaric	
  Health	
  -­‐	
  Dr	
  Glen	
  Hawkins
To: richard.bartlett@health.gov.au
CC: Tim	
  Snowden	
  -­‐	
  Hyperbaric	
  Health

Dear	
  Richard.

I	
  have	
  been	
  in	
  correspondence	
  with	
  Dr	
  Christer	
  Hammarlund	
  (lead	
  author	
  of	
  the	
  RCT)	
  over	
  the	
  weekend	
  and	
  he	
  
seems	
  to	
  believe	
  that	
  the	
  paper	
  (which	
  was	
  done	
  as	
  a	
  confirmation	
  paper	
  to	
  two	
  other	
  studies)	
  was	
  highly	
  
positive	
  towards	
  HBOT	
  and	
  can't	
  work	
  out	
  why	
  it	
  has	
  been	
  interpreted	
  any	
  other	
  way.	
  He	
  concedes	
  that	
  the	
  18	
  
week	
  data	
  (which	
  he	
  intended	
  to	
  show	
  the	
  ongoing	
  process	
  of	
  healing)	
  confused	
  the	
  issue	
  as	
  it	
  wasn't	
  
statistically	
  analysed	
  but	
  the	
  trend	
  remained.	
  That	
  would	
  place	
  the	
  interpretation	
  in	
  the	
  same	
  way	
  that	
  we	
  
discussed	
  that	
  its	
  a	
  positive	
  paper	
  for	
  HBOT	
  and	
  should	
  be	
  interpreted	
  as	
  such	
  from	
  the	
  author.	
  That	
  would	
  imply	
  
that	
  the	
  only	
  RCT	
  is	
  in	
  favour	
  of	
  HBOT.	
  Would	
  this	
  be	
  considered	
  as	
  new	
  information	
  considering	
  that	
  the	
  MSAC	
  
committee	
  has	
  used	
  a	
  completely	
  different	
  interpretation	
  than	
  the	
  lead	
  author?

Regards	
  Glen

FROM	
  Christer	
  Hammarlund.

Dear Dr Glen Hawkins
 
What you find enclosed below is a slide and my introduction during a European conference regarding wound 
healing in 2006.
I hope this information will help you.
 
 
The RCT from 1994 intended to answer if HBO could improve chronic wound healing – and it did!
- as you can see in the slide
 

 Here I give you my  introductory comments made during the conference:
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Conference on oxygen and tissue repair
27-28 October 2006 
Ravenna  Italy
 
My talk had the title:
Role of HBO in the management of limb ulcer
 
 
 
 
1
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INTRODUCTION
Mister chairman, honoured colleagues!
Mainly I intend to discuss my paper regarding the effect of HBO on chronic leg ulcers 
in otherwise healthy patients. I will also try to explain the basic mechanisms “why 
HBO works” in chronic and hypoxic wounds.
 
This study was done because in 1983 I did not find any randomized controlled double 
blind study in the literature. As TK Hunt commented the study as a referee: this study 
has long been overdue.
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30 HBO sessions in 6 weeks caused significant reduction of the wounds at week 4, and 
at week 6 in this randomized double-blind study (1). 
 

 STUDY DESIGN
 The study was not designed to achieve healing of ulcers, just to confirm the effect of 
hyperbaric oxygenation in a chronic wound model. An earlier and open study by Bass 
(2)
had shown that to heal 89 percent of similar wounds, the number of treatments ranged 
from 16 and up to 200 treatments, with a mean of 61. We used 30 treatments (90 
minutes at 2.5ATA five days a week) in our study because of practical (and 
economical) reasons. 
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TYPE OF PATIENTS
In light of the results published by Bass we decided that eight persons in each double 
blinded group (air or oxygen) would be sufficient to show significant changes in 
wound areas.
 
Thus sixteen, otherwise healthy patients, with chronic leg ulcers with a duration of  
more than  1 year were included. Patients with a smoking habit or concomitant chronic 
condition were excluded.
 
The patients had no signs of large vessel disease in order to exclude arterial perfusion 
disturbances as a factor in the pathogenesis of the chronic wound. This was confirmed 
by measuring the distal blood pressure at the ankle and the first digit to be within 
normal limits
 
That leaves the pathology of the wounds mainly to consist of venous insufficiency.
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RANDOMIZATION
Because age itself might be a factor in problem wound healing we made the two 
groups similar in age distribution by randomize to age less than50 years or over50 but 
not over75 years.
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DOUBLE BLIND DESIGN
The blinding of the treatment was arranged by two extra gas pipes to penetrate the 
chamber wall and were connected to the double mask system inside the chamber as 
“gold gas” and “silver-gas”. These gas supplies were blinded to all but a technician, 
who connected the gas pipes to the ordinary gas supply above the ceiling on the basis 
of a coin toss. A reduction valve had to be inserted to reduce the air pressure to exactly 
match the oxygen pressure.
 
As patients entered the study an envelope was drawn according to the two age groups 
and placed on the coded gas supply given by the instruction.
 

  
WOUND MEASUREMENTS
The patient’s ordinary doctor and nurse were contracted to copy the wound area onto 
transparent film covering the wounds. This was done 2 weeks before the start of the 
hyperbaric treatment and 2, 4, 6 and 18 weeks later.
The wound areas were then scanned into a computer. No calculations were made until 
after completion of the study. A specially made program that counted pixels was used 
to measure the wound areas.
 

 RESULTS IN DETAIL
In the oxygen group there was an overall reduction in wound area after 30 HBO-
treatments of  36% compared with 3% in the control group.
Being carefully selected and otherwise healthy patients it is tempting to look at the 
matching wound areas.
Just looking at the smaller wounds (up to 366 mm2 ) the effect of HBO was a reduction 
of 63% because of 30 hyperbaric tretments.
At follow up 3 months later these  wounds had completely healed
 
The larger wound areas showed less, but nonetheless significant effect with a reduction 
of 21-30%.
 
Remember that a reduction in wound area of 10 to 15 percent a week represents normal 
healing as Attinger and coworkers stated this year, and this is how the smallest wounds 
reacted.
 
Regarding the small number of treatments it is not a surprise that the larger wounds
 did not heal.
 

 
Looking forward to your comments
 
Best regards
Christer Hammarlund
 
 
***************************************************************************************************************************
Christer Hammarlund
MD, PhD
Hyperbaric Unit
Helsingborg Hospital
S-251 87  Helsingborg
 SWEDEN
+46(42) 4062149
 
The information and any attachments in this transmission may contain confidential or legally privileged 
information and is meant for the exclusive use of the intended addressee/s/.  If you are not the intended 
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