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Case 5: Severe Contusion Injury 
       with Dermal Ulceration and
       Osteomyelitis
 

Case 4: Thromboangitis Obliterans/
       Pre-Gangrenous Forefoot
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History:
• 57 year old male
• Initial  - 1 year history of pain, edema
     inability to ambulate
  - 12 weeks of hospitalization;
     IV antibiotics
• Final - All ulcers healed except small
    area right calf
  - Patient is asymptomatic and
    completely functional
  - Edema 90% reduced

Case 2: Bilateral Deep Vein Thrombo-
        phlebitis with Multiple Dermal
       Ulcers * most severe right
       lower extremity
 

History:
• 67 year old male

• Initial  - Foot painful, cold, cyanotic
  - Multiple ulcers present for 1
    year

• Final - All ulcers healed
  - Patient functional and 
    asymptomatic

Case 3: Periphero-Arterial Occlusive
        Disease
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History:
• 66 year old male

• Initial  - Pain, ulcers, unable to bear
    weight 1+ year

• Final - Ulcers completely healed
  - Foot normal colour and 
    warm
  - Activity levels restored

History:
• 63 year old female

• Several weeks of dressings, packing
  and antibiotics with continuing sinus
  drainage and persistence of 
  inflammatory status

• Final - Ulcers completely healed
  - No drainage from sinus
  - Asymptomatic
  - Fully functional

History:
• 60 year old male
• Initial  - Previous amputation 
    2nd toe
  - Foot cold, edematous, 
    severe pain and inability to
    bear weight
  - Draining sinus (copious
    amounts of purulent fluid)
• Final - All areas healed
  - Completely functional
  - No sinus drainage
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1.0 BACKGROUND:1.0 BACKGROUND:

Case 6: Periphero-Arterial Occlu-
        sive Disease/ Diabetes
  Mellitus / Osteomyelitis 
 

FIG. 2a

The management of wounds continues to challenge all medical disciplines involved in the process. Typical 
etiological factors causing ulceration include: atherosclerosis, systemic diseases such as diabetes mellitus, 
pressure induction, thrombophlebitis, incompetent valves, traumatic injuries, burns and infections.The progression
of wound healing occurs in 3 phases: inflammatory, which lasts for 2-5 days; proliferative, which includes epitheliali-
zation and lasts for 2 days to 3 weeks and a remodeling phase, which can last up to 2 years1. 
Current conventional approaches to wound healing involve daily visual inspection of the wound, strategies
to off-load pressure and improve both venous and lymphatic drainage, debridement, regimens of antibiotics, vasodilators
in problematic arterial circulation cases, frequent dressing changes and the utilization of a hyperbaric chamber2-3. With
the annual cost of providing products and services to patients with wounds at ~$200 billion per year worldwide4-5, conventional 
methods of wound management continue to be frequently unsuccessful, resulting in subsequent amputation. 
In Canada up to 2 million patients have diabetes and within the next year, ~7.2-10% will develop ulcers of 
the lower extremity6-7. That is approximately 144,000 patients, 3500 of whom will need amputations6-7. According 
to National Diabetes Statistics in the U.S., over 82,000 amputations are reported on an annual basis8, costing between 
$20,000 to $60,000 per procedure9. In addition, within 3-5 years of the first amputation, the probability of a second, 
can be up to 50%, with a mortality rate of 39-68%10. The costs of wound care, as extrapolated from a study of 14,000 
patients from 45 different Canadian healthcare institutions, was found to be $24,000 to $27,000 for 12 weeks of treatment, 
per patient, at a given facility7. The differences in wound care cost, was found to be dependent on the regularity 
of dressing changes; the more frequent the changes, the higher the overall cost of care11.
Secondary to the lack of arterial circulation however, dressings that contribute to compromised tissue 
oxygenation, can cause wound dimensions to increase, regardless of therapy. Tissue titer of antibiotics, is 
invariably insufficient peripherally to destroy resistant bacteria3,12. This may also be a factor in the mutation and
the proliferation of anaerobic organisms. The use of antibiotics may be useful in the early stages, but for wounds 
that persist and continue to enlarge, an alternative measure to aggressively change course, without causing the
patient more harm, needs to be investigated.  
Low Intensity Laser Therapy (LILT) is not only non-toxic and non-invasive13-14, it is also clinically effective for an 
extensive number of pathologies15-37, including the healing of dermal ulcers31,33,37. Photon irradiation within a
specific therapeutic window initiates a variety of positive physiological responses13-14, 38-39.  Studies of in vivo 
wounds found that LILT not only healed the wounds more rapidly30, 40, but also formed thicker layers of epithelial 
cells than normal skin40 . This is also associated with the regeneration of rich networks of small blood vessels, 
in close proximity to the epithelial layer (i.e. angiogenesis)40.  LILT has also been shown to stimulate the transcriptional
level of collagen gene expression; consequently, increasing the collagen and procollagen mRNA levels in irradiated 
wounds41 . In particular, the infrared aspect of the therapy has been shown to enhance the texture of skin42 .
Overall, these morphological analyses suggest that the improvement of skin repair, represented by the quantity 
and structural quality of connective tissue and cells, can be accomplished utilizing LILT. 

2.0 OBJECTIVE:2.0 OBJECTIVE:
To determine the outcomes of the LILT Wound Healing Program, for patients presenting with pain, compromised neurological and physiological function and tissue 
damage associated with vascular/diabetic ulcerations.

3.0 MATERIALS & METHODS:3.0 MATERIALS & METHODS:
A retrospective case review of clinical features including pain, measured by visual analogue scale (VAS)43, motor function measured by range of motion (ROM) 
and visual outcome, utilizing a photo digital planimetric software program44 to measure wound area for six patients (n=6; 5 males, 1 female;          age = 67). 
Over the past 2 years, Meditech International Inc. has developed the following program based on clinical and scientific expertise:
1) Utilizing the LILT system45, treat localized ulcer sites and over the spinal nerve roots of the dermatome, enervating the ulcer area peripherally. Irradiation of 
    the autonomic nervous system along with the terminal spinal cord produces a sympathectomy-type effect, which significantly dilates the small arterial channels. 
    Note: Obtain as much  therapeutic value out of each protocol setting as possible. Increase stages gradually, based on clinical response.
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LILT Device Specifications

Intermediate Phase (Stage Two) LILT Treatment Protocol: 

Highest Phase (Stage Three) LILT Treatment Protocol: 

Initial Phase (Stage One) LILT Treatment Protocol: 

HEADANATOMY FREQ. DUTY CYC. DURATION

L-Spine

L-Spine

L-Spine

LS-R 750

LS-I 1500

LD-I 75

250-1000

500-10,000

Continuous 
or 100

80-90

80-90

---- or 90 if use
Freq. 100

8/8/8 or 10/10/10
         mins

10/10/10 mins

6-10 mins

----

---- HEADANATOMY FREQ. DUTY CYC. DURATION

L-Spine

L-Spine

L-Spine

LS-R 750

LS-I 1500

LD-I 75

Continuous

250

Continuous

----

90

----

8/8/8 or 10/10/10
         mins

10/10/10 mins

6-10 mins

HEADANATOMY FREQ. DUTY CYC. DURATION
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L-Spine

L-Spine
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50
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         mins

10/10/10 mins
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HEADANATOMY FREQ. DUTY CYC. DURATION

Local Ulcer

Local Ulcer

Local Ulcer

LS-R 750

LS-I 1500

LD-I 75 
or 100 

Continuous

50

Continuous

----

60-90

----

6/6/6 mins

6/6/6 mins

6 mins

6) In the early phase, when devitalized tissue and bacteria are still present, cleanse gently using Q-tips soaked in hydrogen peroxide diluted 1:100 several times daily 
 or at least qid. Also, compress with warm saline as much of the time as possible
7) The hyperbaric chamber is useful in all situations, particularly if imminent gangrene is a factor. When available, this is a helpful adjunct and should be continued 
 until healing progresses and the limb is no longer in jeopardy  

2) Leave wounds open to the atmosphere; **dressings often act as irritants, 
    preventing moisture from escaping and reduce oxygenation
3) Discontinue all medications **except analgesics p.r.n. and those specific for systemic disease (i.e. insulin)
4) Elevate the limb as much of the time as possible, particularly if edema is present
5) Protection of the ulcer bed using a mechanism to prevent contact (off-loading and drainage strategies)

HEADANATOMY FREQ. DUTY CYC. DURATION

Local Ulcer

Local Ulcer

Local Ulcer

LS-R 750

LS-I 1500

LD-I 75 
or 100 

100

50

Continuous

90

90

----

6/6/6 mins

6/6/6 mins

6 mins

HEADANATOMY FREQ. DUTY CYC. DURATION

Local Ulcer

Local Ulcer

Local Ulcer

LS-R 750

LS-I 1500

LD-I 75 
or 100 

250-1000

250

Continuous
or 100

90

80-90

6/6/6 mins

6/6/6 mins

6-10 mins
---- or 90 if use
Freq. 100

History:
• 89 year old male

• Initial  - Ulcers present for 1 year,
    painful, unable to ambulate
  - Multiple therapies universally
    unsuccessful

• Final - Ulcers completely healed
  - Asymptomatic
  - Fully functional

Case 1: Periphero-Arterial Occlusive
       Disease
 

#2702

#4782

FiG.3 #4824

#4715

#3205

Controller:
FUNCTION

Mode of Operation 

Waveform Utilized

Percent of Total 
Power

Duration

Frequency 
(modulation mode)

Duty Cycle

SPECIFICATION

Square

0-100% (1% steps)

0-3600 seconds 
(60 minutes)

0.01-10,000 Hz 
(5 sec resolution)

10-90% (10% steps) 
(5 sec resolution)

I=Infrared; R=Red light; LD=Laser diode (probe); LS=Superluminous (light emitting diodes LED) 

Continuous Wave 
and Modulated

6.0 References:6.0 References:

All six patients in the study had chronic ulcers of the lower extremities,
persisting in excess of 3 months prior to being subjected to the LILT 
Wound Healing Program (See Table 3 & Appendix). Significant 
progress with regard to the alleviation of pain (                                  VAS = - 5), 
improvements in motor function (                   ROM = +50%), progressive
epithelialization (     wound closure rate = 4.26%/week) and 100% 
complete wound closure was achieved. No reoccurrence of pathology
at least one month post cessation of therapy was evident (            % reduction 
in wound area = 100%).The rate of influence LILT has on each of the variables
(VAS, ROM and wound area), vary during different periods of the therapy 
(See Table 1).  Within the first month, LILT has a greater positive influence 
on the variables, than subsequently. Results also show that the benefits of LILT 
continue, even post cessation of therapy; although the impact is less 
significant than during the course of LILT treatments.
In Fig. 1-4, the equilibrium represents the minimum amount of time necessary,
for a given number of LILT treatments to have a level of benefit, that satisfies  
the severity of the variables: VAS in Fig. 1, ROM in Fig. 2 and the area of  the 
wound in Fig. 3. In all relationships, the more treatments taken within a shorter 
length of time, the more rapidly the variables will be positively influenced by LILT. 

LILT Treatment Program

Avg. # of Treatments & VAS vs. Time (weeks) 
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Avg. # of Treatments & ROM vs. Time (weeks) 
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Avg. # of Treatments & Area (cm2) vs. Time (weeks) 
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Results Initial One Month  Post One Month 
Until Discharge 

Discharge Until
Follow-Up 

# of wks 0 4.3 13.45 39.71 

Avg. # of 
     Txs  --- 15 to 16 35.5 --- 

Avg. VAS 5.91 4.00 1.82 0.87 

Avg. ROM 50% 71% 97.5% 100 

Avg. area 
(cm2) 73.49 40.35 0.197 0 

 VAS --- -7.52%/wk -4.09%/wk -1.31%/wk 

 ROM --- +9.77%/wk +2.80%/wk +2.51%/wk 

Wound 
Closure 

Rate 
--- -10.49%/wk -7.46%/wk -2.52%/wk 

4782 Time Lapse Between Treatments vs. 
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5.0 APPENDIX:5.0 APPENDIX:

FIG.1

FIG. 2

FIG.3 
ABOVE:
FIG.1 - # of treatments & VAS
FIG.2 - # of treatments & ROM
FIG.3 - # of treatments & area of wound

FIG.4 FIG. 5
ABOVE: Time Lapse Between Treatments v.s. Treatment Number; 
                FIG. 4- Patient 4782; FIG. 5- Patient 4485

BELOW: Table 3- Patient Comparison

# Gender Age Duration of 
Symptoms

Previous Therapies / 
Treatments

Initial 
Treatment

Discharge 
Date

  LILT
Therapy
(# Wks)

# Treatments Follow-Up  (Post 
Cessation of LILT)

Date of 
Follow-Up

Time Lapse b/w Discharge 
& Follow-Up (in weeks) Method

4782 M 89 > 1 year
Dressings, antibiotics, 

analgesics, foot cream, 
special socks

3-Nov-06 28-Jan-07 12.29 47 Complete Closure & No 
Recurrance 7-Apr-07 9.86 Consult

3205 M 66 Since 7-Dec-03 
(> 1 year) Dressings, analgesics 9-Jan-05 18-May-05 18.43 35 Complete Closure & No 

Recurrance 7-Dec-06 81.14 Telephone

4715 F 63 Since 3-Aug-06 
(~12 weeks)

Dressings, antibiotics, 
analgesics 4-Oct-06 9-Dec-06 9.43 17 Complete Closure & No 

Recurrance 8-Feb-07 8.71 Telephone

4485 M 67 > 1 year Analgesics, antibiotics, 
medication for diabetes

17-Jun-06 3-Jan-07 28.57 54 Complete Closure & No 
Recurrance 5-Feb-07 4.71

Followed-up during 
treatment for a different 

pathology

4824 M 60
May-06 

amputated toe 
(~6 months)

Oral hypoglycemics form 
diabetes (since 1983), 
analgesics, antibiotics

20-Nov-06 4-Mar-07 14.86 29 Complete Closure & No 
Recurrance 31-Jul-07 21.29 Consult

2702 M 57 > 1 year
Analgesics, vasodilators, 

hyperbaric chamber, 
sleeping medications

7-May-04 10-Oct-04 22.29 31 Complete Closure & No 
Recurrance 7-Dec-06 112.57 Telephone

BELOW: Table 1- Results Overview

BELOW: Table 2- Cost of Therapy Comparison

OptionalOff-Loading/Compression Devices

LILT therapy (~$40/30mins)---

Hydrogen Peroxide, Warm SalineSpecialized Wound Cleaner

=> Avg. cost of treatment:               
~$1,100 to $3,300 / wound

=> Avg. cost of treatment:               
~$24,000 to $27,000 / wound / 3months

---Antibiotics

---Topical Ointments
---Specialize Dressings

LILT Wound Healing ProgramConventional

OptionalOff-Loading/Compression Devices

LILT therapy (~$40/30mins)---

Hydrogen Peroxide, Warm Saline         Wound Cleaning

=> Avg. cost of treatment:               
~$1,100 to $3,300 / wound

=> Avg. cost of treatment:               
~$24,000 to $27,000 / wound / 3months

---Antibiotics

---Topical Ointments
---Specialized Dressings

LILT Wound Healing ProgramConventional

 

#4485

Comparing the outcomes of two patients diagnosed with the same pathology (periphero- arterial occlusive 
disease), Fig. 4 shows patient #4782’s and Fig. 5 depicts patient #4485’s frequency of and time
lapse between, treatments. Increasing the frequency of large time lapses between treatments, 
tends to increase the number of treatments it takes to reach the endpoint in LILT therapy. Increasing
the length of time between treatments however, did not correspond to a decrease in the rate of 
improvement for any of the variables.
The LILT Wound Healing Program achieves consistent, effective and clear endpoints. The program 
is cost effective, creates no adverse effects and invariably leads to the salvage of extremities. 

Dressings 

Table 2 shows the significant difference in costs 
between the LILT Wound Healing Program and 
the conventional approaches to wound 
management . On average, the patients in this  
study spent from ~$1,100 - $3,300 to heal their 
wounds using the LILT Wound Healing Program. 
According to statistics, it would have cost a 
maximum of ~ $24,000 - $27,000 per wound for 
3 months of therapy utilizing the conventional 
approach. 
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