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Abstract 

Acute respiratory distress syndrome (ARDS) is a medical emergency, which may be precip
itated by an acute injury to the Jung. The injury can also follow direct chest trauma from aspi
ration of gastric contents or inhalation of toxic gasses. ARDS is not itself a specific disease but 
a syndrome - a group of symptoms and signs that make up one of the most important forms of 
respiratory failure. 

ARDS is devastating because it can develop quite suddenly in persons whose lungs had been 
perfectly normal - it kills at least 60% of its victims. The fundamental problem is the sudden 
appearance of large amounts of fluid in the lung preventing blood from entering the alveoli and 
decreasing oxygen extraction resulting in hypoxemia. 

The tragic feature of ARDS is that it drowns its victim. The appearance of fluid in the lungs -
a lethal situation - is from neuro-inflammation. 

lmportant to keep in mind when treating ARDS are: a) Inflammation and Inflammatory exudates 
Gap Fonnation, b) Interstitial and Alveolar Inflammation, c) Inflammation and the Nervous Sys
tem, d) Cholinergic anti-inflammatory pathway. 

Neuro-inflammation can be relieved by stimulation of the vagus nerve. Low-level laser therapy, a 
simple modality with few undesirable side effects, is used to relieve respiratory distress 
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INTRODUCTION 

Acute respiratory distress syndrome (ARDS) is a medical emergency that 
may be precipitated by an acute injury to the lung. The injury may be bacterial or 
viral pneumonia, and can also result from other direct injury to the lung from 
aspiration of gastric contents or inhalation of toxic gasses. ARDS is not itself a 
specific disease but a syndrome - a group of symptoms and signs that make up 
one of the most important forms of respiratory failure. 

ARDS is devastating because it can develop quite suddenly in persons 
whose lungs had been perfectly normal - mortality is at least 60% of its victims. 
The fundamental problem is the sudden appearance of large amounts of fluid in 
the lung preventing blood from entering the alveoli to participate in gas exchange. 
Severe Acute Respiratory Syndrome (SARS), with similar features, also belongs 
in this category. 

Over J 00,000 people in the United States die from ARDS each year. 1 The 
syndrome is poorly understood and there has been little progress in its specific 
treatment. It is an acute failure of the respiratory system distinguished by fluid 
buildup inside the lungs, causing stiffening and decreased lung capacity. Dyspnea 
usually develops within 48 hours. This acute exudative phase, refractory to 
oxygen therapy, is characteristic of this condition. 4 to 7 days after the onset, a 
complicated course needing prolonged mechanical ventilation may follow. There 
is decreased lung compliance, and diffuse infiltrates are seen in chest radiographs 
which are indistinguishable from cardiogenic pulmonary edema. Symptoms 
include damage to endothelium and lining of the alveolus, low oxygen 
concentration in blood despite oxygen supplementation, inflammation of lung 
cells, and eventually loss of consciousness.2 

TREATMENT WITH Low LEVEL LASER THERAPY - A CASE REPORT: 

A patient (68 and previously healthy) was admitted to the Intensive Care 
Unit on December 28, 1999 with acute respiratory failure secondary to viral 
pneumonia. Her condition deteriorated rapidly and she required intubation and 
mechanical ventilation. She was unconscious and ventilated for 30 days. 

12128199 ~ ... moderate right upper lobe collapse and 
consolidation. .. air space disease involving the left lower lobe ... ill
defined and nodular opacities in the left mid lung ... heart not 
enlarged ... no evidence of mediastinal or hilar adenopathy. 
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12129199 Lung volumes have diminished ... worsening and 
more confluent opacification of the left midlung. Jn addition, new 
airspace disease in the right middle lobe. The previously described 
regions of collapse and consolidation in the right upper and left 
lower lobes have become denser as a result of diminished lung 
volumes. Overall worsening. 

12129199 Patient has been intubated ... There is worsening air 
space disease involving both lungs, which appears worse even 
though the lung volumes have improved as the result of the 
intubation. Although distribution would seem in keeping with an 
infectious etiology, the rapidity of the changes raises the possibility 
of superimposed non-cardiogenic pulmonary edema. 

She required a tracheotomy and J 00% oxygen was administered at the 
highest level. She developed atrial fibrillation, which required cardioversion and 
Type II diabetes. When X-rays on 1/2/00 showed no improvement, the attending 
physician informed her family that the condition was, sadly, irreversible. She was 
kept alive only by Intensive Care support. 

Physical examination revealed her physical signs to be those of 
radiculopathy involving several segments.3 For example: atrophy of the small 
muscles in her hands (C7-8); severe atrophy of the gluteal muscles and decubitus 
ulcers in the buttocks and left heel (L5, S 1-2); trophedema in the subcutaneous 
tissues of her dorsal and lumbar backs. 

Pulmonary edema, like trophedema, is part of the neuropathic disorder. It 
was decided to use low level laser therapy, a treatment that is sometimes used by 
physical therapists to soothe inflammation and dissipate edema in soft tissue 
injury.4 The laser beam (820nm and 50 mw) was directed between her ribs, into 
the lungs. It was also directed into paraspinal muscles which overlie the neck and 
dorsal back, stimulating muscle and nerve roots. Lungs are innervated by nerves 
from lower cervical and upper dorsal segments. 

There was rapid response to stimulation. X-rays taken 6 hours later 
showed improvement: 

113100 The consolidative changes in the left upper lobe are slightly 
reduced The right upper lobe appears slightly better aerated. 
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The right lower lobe also shows some decrease in the amount of 
consolidation. Impression: The patient with known diffuse 
bilateral pneumonia shows slight improvement in the left upper 
lobe and right lower lobe. 

Both lungs are well ventilated. There is widespread 
interstitial disease in both lungs. In the left base it has taken a 
honeycomb pattern. There is no lung contracture. 

Both lungs are well ventilated. The interstitial thickening is 
now localized to the periphery of the right upper zone, right 
lower zone and left lower zone. 

Patchy interstitial thickening in the periphery of both lungs. 
No consolidation or pulmonary edema. 

From commencement of laser therapy, it took 17 days of treatment once 
daily for 30 minutes to resolve the edema (fluid) in her lungs. 

DISCUSSION: 

The tragic feature of ARDS is that it drowns its victim. The a~pearance of 
fluid in the lungs - a lethal situation - is from neuro-inflammation s, 6' • 

Inflammation and Inflammatory exudate: John Hunter had recognized 
in ] 794 that inflammation is a more or less stereotyped response to injury, 
Therefore similarities can be expected between inflammation in soft tissue and 
inflammation in lung. Inflammation in soft tissue causes permeability of small 
blood vessels in and around the injured area to increase. This allows large 
amounts of fluid and plasma protein to escape into the extra vascular space to form 
inflammatory . exudate. Inflammatory exudate is a high-turnover pool of fluid, 
with a significant amount of protein passing from blood to lymph. 8 

Permeability and Gap Formation: Small molecules are able to rapidly 
diffuse across the vascular wall, but larger plasma protein can only escape 
through gaps that appear in the junctions between adjacent endothelial cells. Gap 
formation, which is initiated by histamine and like substances, is believed to be 
caused by activation of a contractile protein, similar to actomyosin, within the 
cytoplasm of endothelial cells. Gap formation is transient and is a reversible 
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process: when cells come together again, leakage ceases.9 The aim of treatment is 
therefore to close the gap. 

A ~'~fl' ~· ~ p<sro111 in. cndcitllelium {)!.mi ~n1ult> A p0!1icii of WI urythn:ir.tlu 
liu witht1111he gap(x 5.0riOJ Cl: the• rigllt. a mag;l'lif;.;a1ioo· (lll 1S,00Cl) 
/-}t.h~t1,,,.i, .... .- Jr, N""'"%'> f• .... 1.·,'MrJO,lf'kE.i. '··'fl..lfv-e1t J>J 4,~~· 
V ~. s~ .. yt. .ri. A ( T..n1'n: f'.'t>i''.tf,f, •,<t, l"i#~. ii'm~¥< l'r-.(t:l'. _Nl.f.Jf 

Interstitial and Alveolar Inflammation: When plasma leaks into interstitial 
and intra-alveolar spaces, it results in alveolar flooding and atelectasis. Epithelial 
and interstitial cells may proliferate, and collagen accumulates, resulting in severe 
interstitial fibrosis. These pathologic changes lead to decreased functional residual 
capacity, ventilation/perfusion mismatch, severe hypoxemia, hypercarbia and 
pulmonary hypertension. 

Inflammation and the Nervous System: There is a connection between 
inflammation and the nervous system. Vertebrates achieve internal homeostasis 
during infection or injury by balancing the activities of pro-inflammatory and 
anti-inflammatory pathways. 

Inflammation produces molecules that increase blood flow to infected 
areas and help recruit immune cells. Lipopolysaccharides - components of the 
cell walls of many bacteria - stimulate macrophages to release powerful pro
inflammatory 'alarm' molecules such as cytokines and Tumour-Necrosis Factor 
(TNF).5 TNF at the site of infection is beneficial, but when it enters the systemic 
blood circulation with bacteria, it can cause sepsis. (TNF is also a mediator of 
chronic inflammatory disorders such as rheumatoid arthritis and Crohn's disease.) 

Cholinergic anti-iriflammatory pathway: Activation of afferent vagus 
nerve fibres by endotoxin or cytokine can stimulate hypothalamic-pituitary-
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adrenal anti-inflammatory responses.4 It is now known that the morbidity and 
mortality caused by TNF can be attenuated by electrical stimulation of the vagus 
nerve. Stimulation signals act through nicotinic acetylcholine receptor alpha-7 
subunit and they rapidly inhibit the release of TNF and cytokines by 
macrophages.7 Low-level laser therapy, a simple modality with few undesirable 
side effects, was used instead of electricity to deliver a source of energy for 
stimulation of the vagus nerve. 

The vagus nerve is part of the autonomic system. There are two 
autonomic systems: the sympathetic system and the parasympathetic system. 
Most of the functions of the autonomic nervous system are visceral and 
widespread. The peripheral autonomic nerves consist mostly of efferent fibers; 
they are mixed and not purely motor or sensory, some carry secretory fibers as 
well. The sympathetic system innervates the viscera (intestine, heart, kidney, 
spleen, etc.), and through the spinal nerves innervates the blood vessels of skin 
and muscle, pilomotor muscles and sweat glands. 

The most important parasympathetic nerve is the vagus, which is widely 
distributed, and carries the parasympathetic fibers practically everywhere in the 
body except the head and the limbs. Parasympathetic fibres are abundant in the 
thoracic and abdominal viscera, for the most part they are provided by the vagus 
nerve. The vagus carries motor, sensory and parasympathetic nerves and can be 
stimulated through any of these or through connections with the accessory nerve 
(trapezius, or stemo-cleidomastoid) and hypoglossa! nerve. 

SUMMARY: 

Inflammation generally follows injury, but there is a nervous connection 
that has been overlooked: part of it is associated with peripheral neuropathy 
(neuro-inflammation). Neuro-inflammation can be relieved by stimulation of the 
vagus nerve, but for beneficial effect it is best when stimulation is started early. 

This report is a good example of complimentary and integrative medicine 
at work when regular medicine has failed. Since SARS has similar manifestations, 
one could conceive of laser therapy having equally effective benefits. Laser 
therapy may also be applicable to many diseases with similar etiology and 
pathophysiology .10 
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