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INTRODUCTION
There are many ways to skin a cat, but there is also a best way. This appendix 

reports the results of 1500 adult and pediatric dental surgery patients who were 
anesthetized with a method guided by stress theory to minimize toxicity and 
optimize safety, simplicity, predictability, efficiency, economy, and outcome using 
presently available machines, monitors, and medications. The technique combined 
mask induction with Sevoflurane and nitrous oxide, plus front-loading with Fentanyl 
that enabled elective endotracheal intubation without paralysis. This was followed 
by 5-15 minutes of apneic oxygenation, until metabolic hypercarbia restored 
respiratory drive. General anesthesia was subsequently maintained using ½ MAC 
Isoflurane supplemented with Fentanyl to sustain beneficial hypercarbia and prevent 
untoward movements and harmful sympathetic nervous system hyperactivity by 
limiting respiratory rate within 8-12 breaths/minute in adults or 9-16 breaths/
minute in children. Noninvasive transcutaneous O2/CO2 monitoring confirmed that 
supplementation of general anesthesia with hypercarbia and narcotic analgesia 
optimizes organ oxygenation, and refutes the destructive Leake-Waters hoax 
described in Chapter 18 on page 277.

WHAT INSPIRED THE STUDY
My discovery of the mammalian stress mechanism and recognition of the havoc 

wreaked by the Leake-Waters hoax described in Chapter 18, plus my observations 
of inexorably deteriorating safety standards and practices has convinced me of the 
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need for reform. When I began my career in private anesthesia practice, there were 
ubiquitous “safety standards” that were established long before I began my training. 
These included the following:

 ● All diagnostic and surgical procedures requiring anesthesia care were 
performed in hospitals as opposed to physicians’ offices, dental suites, and 
outpatient surgical centers.

 ● Patients were admitted to the hospital at least 24 hours before surgery.

 ● Pre-operative blood, urine, and X-ray tests were required for all surgery 
patients.

 ● Anesthesiologists performed pre-operative visits to evaluate medical 
condition, explain anesthesia procedures, and order pre-operative sedation 
to allay harmful pain, fear, and anxiety.

 ● Patients remained hospitalized for at least 24 hours after surgery, and longer 
after major procedures. This enabled post-operative observation by trained 
nurses to detect occult problems such as OSA (Obstructive Sleep Apnea) 
and care for pain and other postoperative needs.

 ● Anesthesiologists performed post-operative visits to assess anesthetic and 
surgical problems.

 ● Surgeons screened patients carefully and ordered additional diagnostic 
procedures as necessary before hospital admission to avoid oversight or 
last-minute delays.

Few interrupt when money talks. During my anesthesia career, I observed how 
corporate influence manipulates anesthesiologists like puppets on strings:

 ● In the early 1980s medical insurance paid generously for hazardous “invasive 
monitoring” techniques including central venous pressure catheters, arterial 
cannulas, and Swan-Ganz catheters. The reimbursements were rescinded 
several years later, whereupon these techniques were relegated to medical 
memory.

 ● Anesthesiologists learned to supplement general anesthesia with the new 
generation of short-acting synthetic narcotics (Fentanyl, Sufentanil, etc.) 
introduced by the Janssen Corporation in the early 1980s. This improved 
surgical outcome, but necessitated prolonged postoperative “weaning” 
from mechanical hyperventilation entailed by the Leake-Waters hoax that 
was detailed in Chapter 18. The onerous weaning process was managed by 
armies of respiratory therapists.
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 ● Later in the 1980s medical insurance companies eliminated reimbursement 
for routine preoperative laboratory and X-ray screening because it wasn’t 
cost effective. There was no protest from professional organizations.

 ● Capnography became ubiquitous in hospitals around 1990 due to the efforts 
of the Anesthesia Patient Safety Foundation (APSF), a private organization 
founded by manufacturing interests. Capnography eliminated accidental 
esophageal intubation, and slashed malpractice insurance costs, but 
its ability to monitor and measure exhaled CO2 levels was ignored, and 
practitioners continued to hyperventilate in accord with the Leake-Waters 
hoax. 

 ● Contiguous with capnography, critical care specialists re-discovered the 
therapeutic benefits of permissive hypercarbia, but anesthesiologists 
continued to hyperventilate their patients as before.

 ● Around 1995, insurance companies arbitrarily imposed fast tracking (same 
day surgery) reimbursement requirements that necessitated admitting 
patients on the day of surgery and discharging them immediately after 
surgery. This annihilated long-established safety principles of early 
admission and late discharge. There was no debate, discussion, or protest 
from “organized medicine.” The respiratory therapists disappeared.

 ● Doctors accommodated fast tracking with unseemly haste. Cardiac 
anesthesiologists promptly replaced their customary high dose narcotic 
technique with intravenous Propofol infusions, as if they had no appreciation 
of the benefits of narcotic supplementation.1, 2 Within a year there were 
reports of a new form of post-bypass morbidity and mortality called SIRS 
(Systemic Inflammatory Response Syndrome).3, 4, 5 In reality, this was just 
another manifestation of the lethal post-bypass syndrome that Lowenstein 
had controlled with narcotics.6, 7

 ● Non-cardiac anesthesiologists likewise abandoned narcotics and resumed 
the Leake-Waters technique with paralysis and hyperventilation to 
satisfy the fast tracking requirements. Their anesthetic outcomes were 
soon bedeviled by unexplained postoperative respiratory arrest that was 
attributed to narcotic hypersensitivity.8, 9, 10

 ● Next, medical insurance reduced anesthesia reimbursement for “minor” 
procedures such as cataract extractions, limb surgery, dental surgery, and 
endoscopies.

 ● Insurance allowed reimbursement for “monitored anesthesia care” (open 
airway techniques) introduced by dental schools. Anesthesiologists 
promptly forgot the importance of airway security (general endotracheal 
anesthesia) and embraced open airway techniques as a substitute for 
general anesthesia that could be used for rapid discharge after “minor” 
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diagnostic and surgical procedures. Hospitals emasculated their policies and 
procedures to permit these hazardous techniques.

 ● Hospitals designated portions of their buildings to serve as outpatient 
surgery centers to accommodate the insurance edicts. The distinction was 
entirely artificial and legal, because the outpatient facilities shared the 
same surgeons, anesthesiologists, and buildings as the hospitals, except 
that nursing staffs were kept separate, and the outpatients were discharged 
home in the care of medically naïve civilian caregivers immediately after 
recovering from anesthesia.

 ● Reimbursements suddenly supported angioplasty in favor of cardiac bypass 
surgery. As cardiac bypass cases declined, cardiac anesthesiologists 
suddenly demanded to be included among the non-cardiac 
anesthesiologists.

 ● Declining reimbursements caused anesthesiologists to petition hospitals 
for subsidies. This enabled hospital administrators to dictate anesthesia 
practice. The administrators issued “exclusive contracts” to a “Director 
of Anesthesia” who hired and fired members of the anesthesia team and 
skimmed from their income. Numerous anesthesia teams disintegrated as 
their members quit in disgust.

 ● Next, medical insurance elevated reimbursements for nurse-anesthetists, 
which inspired a new “team” approach where anesthesiologists supervised 
the nurse-anesthetists. This confused responsibility and undermined safety.

 ● The altered reimbursements inspired the surgical home concept where 
anesthesiologists installed local analgesic blocks before surgery, and nurses 
managed the subsequent anesthetics. The blocks invited nerve damage, 
local analgesic systemic toxicity (LAST), and block failure, and required 
expensive ultrasound equipment and nursing support.

 ● The analgesic blocks and open airway techniques exaggerated malpractice 
lawsuits.11

 ● Hospitals competed with one another for declining insurance 
reimbursements, which further exaggerated the chaos.

Amid this mayhem, I sought better ways to cope with the increasingly sick and 
fragile surgical patient population. In the process I re-discovered the principles and 
practices of the forgotten first generation of modern anesthesia practitioners. This 
improved my outcomes and enabled me to adapt to the fast tracking requirements 
without abandoning airway safety and narcotics, and ultimately inspired this study.12, 

13, 14, 15, 16, 17, 18, 19, 20
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DENTAL ANESTHESIA AND THE OPEN AIRWAY TECHNIQUE

The increasing acceptance of hazardous “open airway” techniques also inspired 
this study. It is no accident that a dentist devised the first practical anesthesia 
device to deal with dental pain and fear, but since then dentistry has diverged 
from medicine. Dentists are seldom prepared to pay for the expensive machines, 
equipment, anesthetists, and nurses needed for hospital-style general endotracheal 
anesthesia. Instead, they rely primarily on relatively safe analgesic blocks and 
sedatives. However, these are often inadequate to deal with dental pain and fear.

During the 1980s, the introduction of short-acting Propofol and synthetic 
narcotics (Fentanyl, Alfentanil, Remifentanil) enabled dental schools to devise “open 
airway” techniques that can be managed in dental offices and clinics as a substitute 
for general endotracheal anesthesia. The technique replaces anesthesia machines 
with portable pumps that infuse intravenous mixtures of Propofol and narcotics, 
and relegates endotracheal intubation to the status of an emergency procedure. This 
seemingly convenient technique has been embraced by hospital anesthesiologists 
to facilitate rapid discharge after minor surgical and diagnostic procedures such as 
endoscopies, but it is inherently dangerous and has resulted in numerous tragedies 
and malpractice lawsuits.21, 22, 23, 24, 25, 26, 27 

 ● Without a secure airway (elective intubation), the synergistic mixtures of 
Propofol and narcotics are difficult to manage, like balancing on a board 
perched on a rubber ball. Excessive infusion depresses respiratory drive and 
invites hypoxia, but breathing assistance is impossible without intubation. 
Inadequate infusion invites laryngospasm, unpredictable movements, and 
awareness.

 ● Fluctuating infusions invite tachyphylaxis (decreasing drug effectiveness), as 
well as nausea and vomiting.

 ● Capnography cannot measure exhaled carbon dioxide without intubation, so 
that it cannot warn of respiratory depression short of respiratory arrest.

 ● Like a vacuum cleaner nozzle, the unprotected airway can aspirate vomit, 
foreign objects, and dental debris, or suffer laryngospasm and airway 
obstruction.

 ● Urgent endotracheal intubation must deal with the dentist, dental debris, 
dental equipment, blood, saliva, vomit, fire, and laryngospasm.

Open airway practitioners employ counterproductive solutions for these 
problems:

 ● Dental anesthesia training emphasizes meticulous pre-operative 
examination to detect enlarged tonsils and anatomical airway abnormalities, 
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but 100% detection is impossible. Such conditions are exceedingly 
dangerous without a secure airway (elective intubation). 

 ● Practitioners flood the pharynx with oxygen to assure 100% hemoglobin 
saturation, but this disguises dangerous tissue hypoxia and CO2 
accumulation until it reaches a critical threshold.

 ● Flooding the pharynx with oxygen invites fire.28, 29

 ● Practitioners place cotton sponges over the laryngeal orifice to prevent 
aspiration of dental debris, but this provides fuel for fire.

 ● To prevent fire, practitioners wet the sponge with water, but the wet sponge 
can unpredictably obstruct the tracheal orifice

 ● Practitioners sample exhaled CO2 using small tubes placed in the pharynx, 
but exhaled CO2 in the open pharynx is mixed with atmospheric air and 
infused oxygen so that capnograph machines can only detect CO2 and 
cannot measure it to detect impending respiratory insufficiency.

 ● Mucus and saliva can clog the small CO2 sampling tubes and unexpectedly 
disrupt capnograph function altogether.

The open airway technique seems so convenient that board-certified 
anesthesiologists and nurse-anesthetists have embraced it for brief but deceptively 
dangerous hospital procedures such as endoscopies, which are often performed 
in small, dark rooms crowded with equipment and personnel that render patient 
access difficult, and anesthesia machines are absent. Sick, obese, and elderly 
patients are often placed in prone or lateral positions for prolonged periods of time 
with their airway occluded by endoscopy equipment that frustrates emergency 
airway management. These circumstances invite catastrophe and have resulted in 
multiple malpractice lawsuits.30, 31, 32, 33, 34

The practice guidelines of the American Society of Anesthesiologists, the 
Canadian Society of Anesthesiologists, and the International Standards for a Safe 
Practice of Anesthesia have progressively abandoned the traditional safety principles 
to accommodate fast tracking and the open airway technique in hospitals.35, 36, 37, 38, 

39, 40, 41 Their compromised guidelines are often rationalized on the assumption that 
infusion techniques can maintain patients in a safe state of semi-consciousness 
that sustains respiratory drive. This is a foolish fiction because semi-consciousness 
invites untoward movements, muscle tension, and laryngospasm. Effective infusion 
of synergistic mixtures of opioids and Propofol that prevents such problems 
unavoidably threatens respiratory drive, laryngospasm, aspiration, and hypoxia. 
Without elective endotracheal intubation (airway security), laryngospasm and 
aspiration cannot be prevented; CO2 cannot be measured; and respiratory support 
cannot be rendered. The results have been disastrous. Open airway techniques are 
the underlying cause of numerous anesthetic fires, deaths, and malpractice lawsuits, 
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most of which remain unpublicized for the sake of legal “privacy.” One well-known 
example of this presently prevailing insanity the indefensible death of prominent 
comedienne Joan Rivers at the age of 80 while undergoing endoscopy and vocal 
cord examination in a Manhattan doctor’s office.42, 43 Numerous healthy children and 
teenagers have been killed under similar circumstances in both hospitals and dental 
offices.44, 45, 46, 47, 48, 49, 50, 51 These tragedies are avoidable, and therefore inexcusable.52

Some dental anesthetists have recognized the dangers of the unsecured 
airway and devised clever ways to combine elective endotracheal intubation with 
intravenous infusions. This enables respiratory support and capnography but entails 
other compromises.

The technique of general endotracheal anesthesia utilized in this study can be 
adapted to dental offices using small, portable anesthesia machines and oxygen 
tanks to enable superior safety and equivalent convenience, efficiency, economy, 
and outcome as compared to open airway techniques. Indeed, I have used this 
technique myself in a dental office to provide general endotracheal anesthesia for a 
close acquaintance. There is no advantage to the open airway technique than cannot 
be matched or exceeded by properly managed general endotracheal anesthesia.

THE STUDY
Anesthesia is synonymous with stress control. Its purpose is to prevent stress 

mechanism hyperactivity induced by surgery, and thereby mitigate the surgical stress 
syndrome (SSS) that manifests as fever, laryngospasm, tachycardia, hypertension, 
dysrhythmias, atelectasis, pneumonia, delirium, dementia, heart attacks, strokes, 
tachypnea, respiratory arrest, and exaggerated pain (allodynia) in the immediate 
aftermath of surgery as well as cancer, heart disease, and chronic illnesses in the 
distant aftermath of surgery. It is generally agreed that tissue oxygenation is the 
gold standard of effective surgical stress control. This study kept track of induction 
and emergence times and measured the transcutaneous partial pressures of oxygen 
and carbon dioxide (TcO2 & TcCO2) in adult and pediatric dental surgery patients 
to confirm that supplementing general anesthesia with hypercarbia and narcotic 
analgesia improves tissue oxygenation and confers a method of general anesthesia 
that is safer, simpler, and at least as efficient as general anesthesia with mechanical 
hyperventilation and/or “open airway” techniques.

Furthermore, stress theory postulates that critical illnesses are likewise caused 
by excessive stress mechanism hyperactivity, so that measures that mitigate the 
SSS should also provide useful treatments for all forms of critical illness, including 
SIRS, SARS, COVID, MERS, ARDS, MOFS, eclampsia, asthma, pneumonia, and so 
forth. By confirming that the combination of general anesthesia, hypercarbia, and 
narcotic analgesia controls surgical stress and optimizes tissue oxygenation, the 
study establishes these treatments as a fundamental means to control stress 
mechanism hyperactivity, and pave the path for improved treatments and cures for 
all forms of disease.
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HOW STRESS THEORY AND SIMPLICITY GUIDED STUDY DESIGN

The purposes of the study were as follows:

1. Refute the Leake-Waters hoax by demonstrating the safety and benefits of 
hypercarbia.

2. Demonstrate that eliminating intravenous fluids improves safety and saves 
money.

3. Demonstrate that properly managed narcotic supplementation is safe and 
beneficial.

4. Demonstrate that mask induction and elective endotracheal intubation 
with narcotic supplementation is as efficient as intravenous induction and 
elective intubation with paralysis as well as safer.

5. Demonstrate that complimentary combinations of hypercarbia and narcotic 
supplementation offers a convenient and safe means to optimize tissue 
oxygenation and organ protection during surgery that is compatible with fast 
tracking, equally economical and efficient as well as safer than open airway 
techniques.

6. Demonstrate that monitoring with capnography and pulse oximetry enables 
the safe management of beneficial hypercarbia.

7. Demonstrate that the patient’s normal metabolic CO2 production is sufficient 
to provide adequate hypercarbia that optimizes tissue oxygenation during 
anesthesia without the need for external CO2 sources.

Foolproof anesthesia has yet to be invented, but the anesthetic technique utilized 
during this study was intended to provide the safest, simplest, and best surgical 
outcome possible with presently available medications, monitors, and equipment. 
It embraced the engineering principle that simplicity promotes safety, economy, 
and efficiency. This is known as the “KISS” principle (“Keep It Simple, Stupid!”). 
For example, Charles Lindberg insisted on a single-engine design for the Spirit of 
St. Louis because he knew that extra engines would exaggerate fuel consumption 
(undermine efficiency) and invite engine failure (undermine safety). In the study 
design, the KISS principle manifests as elimination of problematic infusion pump 
devices, elimination of polypharmacy that undermines predictability, and the removal 
of unnecessary soda lime and intravenous fluids. The study technique departed from 
the KISS principle in one respect: Sevoflurane and nitrous oxide facilitated mask 
induction because of their relatively inoffensive smell, but they were replaced by 
Isoflurane during anesthetic maintenance because of its superior chemical stability, 
potency, and low cost. Theoretically, it would have been preferable to utilize a single 
inhalation agent.

HOW THE STUDY UTILIZED STRESS THEORY

In addition to the KISS principle, the study embraced the principles of stress 
theory that are elaborated in this book. Stress theory identifies three synergistic 
pathways that activate the stress mechanism and induce the stress mechanism 
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hyperactivity that causes the surgical stress syndrome (tissue disruption pathway, 
cognitive pathway, and nociception pathway). It also identifies three synergistic 
treatment modalities (anesthesia, analgesia, and hypercarbia) that inhibit harmful 
stress mechanism hyperactivity induced by surgery and thereby optimize surgical 
outcome.53, 54 The following table presents a summary of the principles and practices 
that guided the study technique:

PRINCIPLES AND PRACTICES 
USED BY THE STUDY CONSIDERATIONS

Anesthesia inhibits the cognitive pathway 
(consciousness) that activates harmful 
sympathetic nervous activity in accord with 
fear and anxiety.
Sympathetic nervous system hyperactivity 
closes the capillary gate, increases 
microvascular flow resistance, and 
undermines cardiac efficiency, cardiac 
output, tissue perfusion, tissue oxygenation, 
and organ protection.
Only one anesthetic (hypnotic) agent is 
needed, which minimizes polypharmacy.

All hypnotic agents are toxic, so it is best 
to minimize their dosage to mitigate their 
undesirable effects. There are no advantages 
to doses greater than necessary to obtund 
consciousness.
Narcotic supplementation synergistically 
reduces hypnotic requirements in half (1/2 
MAC)55

Presently available inhalation agents include 
Desflurane, Isoforane, and Sevoflurane. 
Desflurane is unsuitable because its toxicity 
causes pulmonary inflammation that 
threatens bronchospasm.56 Sevoflurane 
offers the least offensive smell. Isoforane 
offers the lowest cost, best potency, and 
chemical stability.57

Analgesia inhibits the nociception pathway 
that activates harmful sympathetic nervous 
activity.
Sympathetic nervous system hyperactivity 
closes the capillary gate, increases 
microvascular flow resistance, and 
undermines cardiac efficiency, cardiac 
output, tissue perfusion, tissue oxygenation, 
and organ protection.
Only one analgesic agent or technique is 
needed, which minimizes polypharmacy. 
Fentanyl was selected for the study 
because its half-life is sufficient to provide 
postoperative pain control.

Analgesia reduces inhalation agent 
requirements, which speeds induction 
and emergence and minimizes toxicity. 
It prevents nociception that induces 
hyperventilation, depletes CO2 tissue 
reserves, and paralyzes respiratory 
chemoreceptors. It opens the capillary gate 
and promotes cardiac output and tissue 
perfusion.
Synthetic narcotics are the most practical 
analgesics because they are devoid 
of toxicity, and produce dependable, 
renewable, dose-dependent inhibition of 
spinal cord nociception pathways. They 
reduce toxic inhalation agent requirements 
by half. They obtund the smell of inhalation 
agents.
NSAIDs are notoriously toxic to tissues, 
and they undermine coagulation and tissue 
repair.
Peripheral nerve blocks invite nerve 
damage, are time-consuming, unreliable, 
uncomfortable for patients, often require 
blocking multiple nerves, necessitate 
special training and experience, require 
expensive ultrasound equipment, and invite 
local analgesic systemic toxicity (LAST).
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PRINCIPLES AND PRACTICES 
USED BY THE STUDY CONSIDERATIONS

No satisfactory means to control the tissue 
disruption pathway is currently available.
Theoretically, it should be possible to 
develop an antidote for tissue factor 
released into systemic circulation by 
surgery. Such a treatment could be 
administered soon after surgery to prevent 
positive feedback that exaggerates harmful 
stress mechanism hyperactivity.

Stress mechanism hyperactivity elevates 
thrombin generation that causes the 
surgical stress syndrome, eclampsia, and 
other critical illnesses. MgSO4 mitigates 
eclampsia by competing with Ca+ to inhibit 
thrombin activity. Therefore, it should be 
possible to optimize surgical outcome by 
treating surgery patients with MgSO4 in 
the immediate aftermath of surgery once 
hemostasis is assured. This is less ideal 
than a specific tissue factor antidote, but 
it might offer a means to complement 
the benefits of anesthesia, analgesia, and 
hypercarbia.
EDTA, and tri-sodium citrate may offer more 
potent alternatives to MgSO4, but these 
agents are potentially dangerous and must 
be managed carefully. They are best suited 
for treating critically ill patients in the 
ICU where intense monitoring is available. 
Theoretically they would be most effective 
if they were administered in modest doses 
within a few hours after surgery to disrupt 
positive feedback that induces stress 
mechanism hyperactivity.

Hypercarbia optimizes all elements of 
oxygen transport and delivery.
Carbon dioxide is the primary regulator 
of the capillary gate. It directly releases 
nitric oxide from the capillary endothelium, 
reduces microvascular flow resistance, and 
optimizes cardiac output, cardiac efficiency, 
tissue perfusion, tissue oxygenation, and 
organ safety.

Hypercarbia stimulates respiratory 
chemoreceptors, optimizes respiratory 
drive, and counteracts narcotic respiratory 
depression. It releases oxygen from 
hemoglobin to optimize cellular oxygenation 
and prevent organ damage. It accelerates 
the metabolism and clearance of Fentanyl 
and other opioids in a dose-related 
fashion.58 It accelerates inhalation agent 
induction and emergence.59, 60 It prevents 
intraoperative heart attacks, strokes, and 
postoperative nausea, vomiting, atelectasis, 
pneumonia, and dementia.

Mask induction was a universal approach 
during the Golden Era of Ether, but it 
is largely ignored in present anesthesia 
training. It is safer than intravenous 
induction because it introduces inhalation 
agent toxicity gradually so that it can be 
safely aborted in the event of unexpected 
anatomical airway problems or dangerous 
toxic effects. It is equally efficient because 
blood flow transports inhalation agents 
rapidly to the brain.

Mask induction and elective intubation 
can be accelerated by supplementation 
with carbon dioxide and/or intravenous 
narcotics or sedatives to make it still faster. 
It eliminates the need for painful and time-
wasting preoperative intravenous catheter 
installation, which can be accomplished 
more easily when patients are anesthetized. 
It eliminates the need for pre-oxygenation.
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STUDY METHOD
The anesthetic methods employed in this study were in no way experimental. 

Every aspect of the study technique, including apneic oxygenation,61, 62 permissive 
hypercarbia,63, 64, 65, 66, 67, 68, 69, 70 narcotic supplementation,71, 72, 73, 74, 75, 76, 77, 78 mask 
induction, and intubation without paralysis,79, 80, 81, 82 was based on established theory, 
published procedures, research evidence, documented clinical experience of others, 
and the author’s own experience with narcotic supplementation and hypercarbia for 
more than 20 years. The author’s experience is documented by his preserved AIMS 
anesthetic records from Enloe Hospital in Chico, CA that may be reviewed at http://
www.stressmechanism.com/. On the web site, follow the link to 50 Years Downloads, 
and click the link for the Enloe anesthetic records.

MASK INDUCTION AND INTUBATION WITHOUT PARALYSIS

Mask induction was the universal method of anesthetic induction during the early 
days of modern anesthesia when primitive needle technology precluded intravenous 
access. It is safer than intravenous induction because it introduces the toxic effects 
of hypnotic inhalation agents gradually, and can be safely aborted in the event of 
unexpected difficulties. Elective intubation without paralysis is easily accomplished 
using modern inhalation agents alone, and can be accelerated by narcotic, hypnotic, 
or CO2 supplementation.83, 84 Narcotics can be readily reversed if necessary.

Using paralysis to enable elective intubation is inherently dangerous. It can cause 
a sudden relaxation of pharyngeal muscles that obscures the airway and causes 
“can’t intubate, can’t ventilate” predicaments that are analogous to the airway 
obstruction that occurs during Obstructive Sleep Apnea (OSA) that sometimes 
threatens anesthetic outcome (see Chapter 19: Obstructive Sleep Apnea, on page 
387). Mask management was still regarded as an essential skill when I performed 
my residency at UCLA but now it is nearly abandoned and forgotten.

NARCOTIC SUPPLEMENTATION

Narcotics beneficially inhibit harmful nociception in spinal cord pathways. They 
prevent the harmful release of von Willebrand hormone and spinal cord “windup” 
syndrome. Narcotics inhibit respiratory chemoreceptors, which inhibits breathing, 
and this causes CO2 accumulation that stimulates respiratory chemoreceptors 
and counteracts the respiratory depression of the narcotics. The net result is a 
decrease in respiratory rate and an increase in respiratory volume that sustains 
effective gas exchange in the lung. At the same time, the increased CO2 optimizes 
tissue perfusion and oxygen release from the hemoglobin molecule to sustain tissue 
oxygenation. The effect is like normal sleep, which also causes a mild decrease 
in respiratory drive that is compensated by CO2 accumulation that sustains tissue 
oxygenation.
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One hundred years ago, Dr. George Washington Crile determined that maintaining 
respiratory rate between 8-12 breaths per minute during anesthesia using morphine 
supplementation prevents both harmful nociception and hyperventilation, and 
minimizes surgical morbidity and mortality.85 This is the oldest technique of modern 
anesthesia, but its benefits are forgotten on account of the Leake-Waters hoax86 
(see Chapter 18). Dr. Herman Schwartz, one of the older professors at UCLA, taught 
me to supplement Halothane (an inhalation agent no longer used) with Demerol (a 
narcotic that is also no longer used). I was impressed by the improved outcome, 
but the technique could only be used for patients breathing spontaneously. The 
study technique used newer agents (Isoflurane and Fentanyl) that offer improved 
characteristics.

The benefits of narcotic supplementation were re-discovered by Lowenstein 
in the 1960s,87, 88 which drastically reduced the morbidity and mortality caused by 
the heart-lung bypass machine, and they were re-re-discovered for non-cardiac 
anesthesia in the 1980s after the Janssen Corporation introduced its new generation 
of short-acting synthetic narcotics.89, 90, 91, 92, 93, 94 

APNEIC OXYGENATION

In 1959 Frumin & Epstein published classic apneic oxygenation studies by 
anesthetizing, paralyzing, and intubating anesthesiology resident volunteers 
and connecting their endotracheal tubes to anesthesia machines flushed with 
100% oxygen. The paralyzed volunteers could not breathe, but their blood gas 
measurements documented that their arterial oxygen saturation remained at or 
near 100%, while CO2 levels in their arterial blood harmlessly climbed as high as 250 
mm Hg (which provided clear evidence of the lack of CO2 toxicity).95, 96 In 1961 Eger 
and Severinghaus duplicated these conditions to measure the rate of rise of CO2.

97 
Animal studies and human accident reports have documented that CO2 elevations at 
least as high as 500 torr are harmless so long as hemoglobin oxygen saturation and 
tissue oxygen delivery are sustained.98, 99, 100, 101, 102

My study used the principle of apneic oxygenation to safely maintain oxygenation 
after patients were treated with bolus doses of Fentanyl to facilitate elective 
endotracheal intubation and eliminate the need for dangerous paralysis.

PERMISSIVE HYPERCARBIA

During anesthesia, hypercarbia supercharges the mechanism of oxygen transport 
and delivery during anesthesia when patients are breathing gas mixtures enriched 
with oxygen, which assures effective saturation of hemoglobin with oxygen as blood 
traverses the lung. Hypercarbia opens the capillary gate, reduces microvascular 
flow resistance, optimizes cardiac output and oxygen transport from the lungs to 
capillary beds, and releases oxygen from the hemoglobin molecule into tissues 
to optimize tissue oxygenation and prevent hypoxic organ damage due to surgical 
stress. The therapeutic benefits of carbon dioxide were first described by Dr. Yandell 
Henderson at the turn of the previous century (see Chapter 18) and were more 
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recently re-discovered by critical care specialists and anesthesiology researchers in 
the 1990s.103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115

Historically, the first serious problem attributed to anesthesia was unexplained 
respiratory arrest after seemingly uneventful recovery from uneventful surgery. This 
problem was caused by spontaneous hyperventilation (that is, the patient naturally 
hyperventilated) induced by uncontrolled surgical nociception. The hyperventilation 
depleted CO2 tissue reserves and undermined respiratory chemoreceptor function 
(see Chapter 14: Oxygen Transport and Delivery, on page 137). Hyperventilation and 
CO2 depletion paralyzes respiratory chemoreceptors that are essential to sustain 
breathing when the primary respiratory drive of consciousness is extinguished by 
sleep. Thus, if hyperventilated patients fall asleep while they are recovering from 
surgery, they may stop breathing and die because their respiratory chemoreceptors 
remain paralyzed by CO2 depletion.

Dr. Yandell Henderson investigated this phenomenon, determined its cause, and 
recommended that patients breathe 5% Carbogen (a mixture of 5% carbon dioxide 
and 95% oxygen in a pressurized tank) during general anesthesia to prevent lethal 
CO2 depletion due to spontaneous hyperventilation. This not only abolished the 
postoperative respiratory arrests, but also reduced intraoperative morbidity and 
mortality due to CO2 depletion.116, 117, 118

NURSE ANESTHESIA AND CO2 MANAGEMENT

In the aftermath of WWI, when physicians were in short supply, Dr. George 
Washington Crile helped Agatha Hudgens, his nurse-anesthetist, to found a school 
of nurse-anesthesia in Cleveland, Ohio. The nurses combined Crile’s narcotic 
supplementation with Henderson’s and Lundy’s CO2 supplementation.119 They 
supplemented ether anesthesia with intramuscular morphine and CO2 from external 
tanks. They became famous for their excellent anesthetic outcomes. The morphine 
supplementation prevented harmful nociception, and the CO2 supplementation 
counteracted morphine respiratory depression and optimized cardiorespiratory 
function, but overenthusiastic CO2 supplementation from external tanks using 
Donald Jackson’s original closed circuit anesthesia machines occasionally caused 
hypoxic brain convulsions due to CO2 asphyxiation. This problem caused the modern 
misunderstanding that carbon dioxide has harmful toxic and narcotic properties (see 
Chapter 18). 

Yandell Henderson described how the nurses influenced doctors to embrace the 
therapeutic properties of carbon dioxide:

“What I could not achieve by the first fifteen years of direct advocacy has now 
been won by a maneuver as old as the Trojan horse. This success is the result 
of another fifteen years in which, avoiding theoretical discussion, I have devoted 
my efforts mainly along practical lines. I stopped arguing with physiologists and 
made friends with the anesthetists. We first introduced, as part of the technique 
of anesthesia, the use of a rebreathing bag to conserve the body’s store of carbon 
dioxide. Then gradually we introduced a mixture of oxygen and carbon dioxide as part 
of the equipment of the anesthetist. And now cylinders of carbon dioxide, either mixed 
or pure, are a feature of nearly all operating rooms. And in this way the acapnia 
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theory has captured the citadel of surgery, much as Ulysses and the Greeks captured 
Troy. They used a wooden horse. The acapnia theory won its entrance in those 
cylinders of carbon dioxide. And since this almost unnoticed victory, deaths from 
failure of respiration under anesthesia-once common have almost ceased to occur.”120

CO2 MANAGEMENT IN THE PRESENT STUDY

Unlike the nurse-anesthesia technique, the present study did not employ 
CO2 supplementation from external tanks. Instead, beneficial hypercarbia was 
maintained using narcotic supplementation that prevented stress and reduced 
respiration to enable beneficial CO2 accumulation that preserved respiratory drive 
and improved tissue perfusion and oxygenation. A similar effect occurs during 
normal sleep, which extinguishes the primary respiratory drive of consciousness. 
With this approach, there is no danger of CO2 asphyxiation, because modern 
“open circuit” anesthesia machines continuously flush the breathing circuit with 
fresh gases.121 In addition, capnography monitors end-tidal CO2 and pulse oximetry 
monitors hemoglobin saturation.

I used a front-loading dose of Fentanyl which facilitated elective endotracheal 
intubation by inducing vocal cord relaxation. The Fentanyl halted respiration for 
5-15 minutes, during which time tissue oxygenation was safely sustained by apneic 
oxygenation.122, 123, 124 During this time, CO2 accumulation from cellular metabolism 
stimulated respiratory chemoreceptors, counteracted the Fentanyl, and restored 
respiration, whereupon patients were maintained with ½ MAC Isoflurane (because 
Fentanyl reduces Isoflurane requirements by half). This minimized Isoflurane 
toxicity and accelerated anesthetic emergence at the conclusion of surgery.125, 126, 

127, 128. The combined effects of anesthesia, analgesia and hypercarbia optimized 
cardiorespiratory function, tissue oxygenation, and organ protection. Additional 
Fentanyl dosage maintained respiratory rate between 8-12 breaths per minute in 
adults and 12-16 breaths per minute in children to optimize outcome.129

The notion that carbon dioxide has toxic and narcotic properties is an insipid 
myth, as explained in Chapter 18. The therapeutic benefits  of carbon dioxide 
were discovered by Yandell Henderson 100 years ago.130, 131, 132, 133, 134, 135 They were 
rediscovered by Lowenstein in the 1960s.136, 137 They were re-rediscovered in the 
1990s by critical care and anesthesia researchers.138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 

151, 152, 153 
Carbon dioxide is chemically inert and devoid of either toxicity or anesthetic 

effects.154 When mixed with oxygen, it cannot cause asphyxiation unless its 
concentration exceeds 30% (more than 220 mm Hg at sea level where this study 
was conducted), which is far above levels approached during this study (116 mm 
Hg). Numerous reports and studies have demonstrated that hypercarbia is harmless 
as long as hemoglobin remains saturated with oxygen.155, 156, 157, 158, 159 Asphyxiating 
elevations of carbon dioxide are impossible with modern anesthesia machines that 
continuously introduce fresh gases into the breathing circuit.160 There have been no 
reports of CO2 asphyxiation since these machines were introduced 70 years ago. In 
addition, patients were monitored with pulse oximetry and capnography to assure 
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adequate saturation of hemoglobin with oxygen and to maintain CO2 elevations 
within a therapeutic range (60-200 torr). 

Capnography and pulse oximetry are now standard in operating rooms in North 
America and Europe. Pulse oximetry provides warning if hypercarbia disrupts 
hemoglobin saturation in the lung. Capnography provides warning of asphyxiating 
CO2 elevations in the breathing circuit (which is impossible with open circuit 
anesthesia machines). There is no need for CO2 supplementation from external 
sources; cellular metabolism generates adequate carbon dioxide to enable the 
benefits of therapeutic hypercarbia so long as mechanical hyperventilation is 
avoided.

TRANSCUTANEOUS OXYGEN AND 
CARBON DIOXIDE MONITORING

Transcutaneous oxygen and CO2 (TcO2 and TcCO2) monitoring was used 
during the study to prove that the combined effects of hypercarbia and narcotic 
supplementation enhance tissue oxygenation during anesthesia. When I was a 
resident, pulse oximetry (SpO2) and transcutaneous oxygen monitoring (TcO2) were 
regarded as competing candidates for monitoring oxygen transport and delivery 
during anesthesia. Both have advantages and shortcomings.

Pulse oximetry monitors hemoglobin saturation with oxygen in red blood cells. 
It uses an algorithm that interprets light frequencies reflected from blood. Pulse 
oximetry became a standard of anesthesia practice because it is reliable and 
easy to use. However, few practitioners realize that pulse oximetry is “fooled” by 
the prevailing practice of mechanical hyperventilation, so that it provides false 
assurance of effective tissue oxygenation. The near-universal practice of mechanical 
hyperventilation supersaturates blood plasma with oxygen and causes the pulse 
oximeter to read 100% even while it depletes CO2 tissue reserves. 

CO2 is necessary for the release of oxygen from hemoglobin to the tissues. 
Hyperventilation thus undermines the release of oxygen from hemoglobin and 
causes covert hypoxia in organs and tissues.161 This misleading phenomenon 
supports and promotes the Leake-Waters hoax. (See Chapter 18: The Great Medical 
Hoax of the 20th Century, on page 277.) 

Transcutaneous oxygen monitoring is theoretically superior to pulse oximetry 
because it measures the partial pressure of oxygen in tissues. This provides a 
direct assessment of tissue oxygenation during anesthesia. During my residency, 
the primitive transcutaneous oxygen monitors of the time could not be calibrated 
to measure oxygen partial pressure. Instead, they produced a numerical reading 
that reflected the combined effects of tissue perfusion and oxygen release from 
hemoglobin. As a result, they seemed relatively useless and were soon forgotten, 
while pulse oximetry became a standard monitor in the operating room. However, 
the transcutaneous technology has improved in subsequent years. It can now be 
calibrated so that it continuously monitors and measures the partial pressures of 
both carbon dioxide and oxygen in subcutaneous tissues. This is more meaningful 
than the hemoglobin saturation in blood that is measured by the pulse oximeter. 
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The Perimed representative who demonstrated the transcutaneous oxygen 
monitor also demonstrated a new Doppler device that detects and measures 
microvascular perfusion. It confirmed the prediction of stress theory that my 
anesthetic technique enhances microvascular flow as well as tissue oxygenation, 
but adding this feature would have entailed considerable expense. Even so, the 
used machine I purchased cost $13,000.00, not counting the expensive disposable 
supplies it required for each patient. I decided that the additional feature was not 
essential for my purposes. In retrospect, I regret that I didn’t purchase the Doppler 
feature.

Although the transcutaneous monitoring technology has improved since my 
training, it remains “fussy” and impractical for routine use in the operating room. It 
required the following measures:

 ● Careful cleaning of the monitoring probe.

 ● Wetting the probe with special saline mixture.

 ● Covering the wetted probe with two thin membranes.

 ● Calibrating the probe three times using a standardized mixture of oxygen 
and carbon dioxide.

 ● Anesthetizing the patient. (The sensor could not be attached to pediatric 
patients while they were conscious.)

 ● Cleaning the patient’s skin to remove oils. (I always installed the probe on 
the right arm.)

 ● Attaching a small disposable adhesive plastic cup on the skin. (They could 
only be used once.)

 ● Dripping saline solution into the plastic cup.

 ● Attaching the calibrated sensor to the plastic cup.

 ● Securing the plastic cup and monitoring cable.

 ● Initiating monitor operation.

 ● Securing the sensor to a special protective mount between cases to prevent 
drying of the membrane.

 ● Replacing the membrane and re-calibrating the machine at regular intervals.

Managing the transcutaneous monitor required practice, but I was eventually able 
to achieve consistent readings. The partial pressure of oxygen consistently climbed 
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as oxygen accumulated in tissues faster than cells consumed it. This proved that the 
technique protects tissues and organs from surgical stress.

Other studies have used invasive monitors to demonstrate that either hypercarbia 
or analgesia improves tissue oxygenation, but no current studies have demonstrated 
the combined benefits of hypercarbia and narcotic analgesia.162, 163, 164, 165 It should 
not be surprising that combinations of hypercarbia and narcotic analgesia provide 
a practical means to optimize tissue oxygenation and surgical outcome, because 
this capability has been understood for 100 years and was universally utilized for 
countless patients during the Golden Era of Ether.166, 167

Unfortunately, the TcO2/TcCO2 sensor cable proved to be fragile, and the CO2 
sensing capability failed during the study. Nevertheless, I was able to capture 
enough information to prove that the combination of hypercarbia and narcotic 
supplementation progressively increases the partial pressure of oxygen and carbon 
dioxide in subcutaneous tissues. This confirmed the ability of the anesthetic 
technique to prevent the tissue hypoxia caused by surgical stress. Copies of 
anesthetic records that display the TcO2 and TcCO2 data can be downloaded from:

http://www.stressmechanism.com/

On the web site, follow the link to 50 Years Downloads, and click the link for TcO2 
and TcCO2  anesthetic records. My published papers and stress theory slideshow 
presentations also are there.

SODA LIME

Soda lime was removed from the anesthesia machine during the study, because 
it confers no benefit, invites potential dangers, and introduces an unnecessary 
variable.168, 169, 170, 171 It is a dangerous relic from a forgotten past, and should be 
banished from anesthesia machines.

INTRAVENOUS FLUIDS

During the study, intravenous access was established to enable drug 
administration but then “capped off” so that no intravenous fluids were 
administered. This eliminated tubing that can entangle feet, trip operating room 
staff, and yank the intravenous catheter out of its vein.

Intravenous fluids are potentially harmful, and are a waste of money except in 
rare conditions such as cholera. Thousands of invasive surgeries were accomplished 
without intravenous fluids during the Golden Era of Ether when primitive needle 
technology precluded intravenous access. A century ago, George Washington Crile 
performed extensive animal experiments and determined that intravenous fluids 
cause the bowel to swell like a sausage, disrupt surgical bowel repairs, and interfere 
with breathing by pressing on the diaphragm from below. They also undermine blood 
coagulability, exaggerate surgical blood loss, and disrupt the glycocalyx that lines the 
inner surface of blood vessels.172
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SHORTCOMINGS OF THE STUDY
I was obliged to pay for all expenses of the study, and the small staff at the 

dental clinic was unavailable to help with the record keeping tasks. The clinic owner 
insisted that I maintain paper anesthetic records in addition to the AIMS records. 
This added to my ordinary anesthesia responsibilities and hampered my ability to 
collect study data using an Excel spreadsheet on my portable computer. Fortunately, 
Dr. Francisco Jimenez Riera, a Spanish anesthesiology resident, discovered my 
published papers and traveled from Spain to observe my practice in the clinic for a 
month during the TcO2/TcCO2 data collection. His assistance proved invaluable.

I recorded the total dose of Fentanyl received by each patient during the 
study, but lacked the time to record the loading dose at the beginning of the case 
separately from supplementary doses administered later. I didn’t document the 
duration of apneic oxygenation. This crippled the clarification of the relationship 
between Fentanyl dosage and the duration of apneic oxygenation. Also, I didn’t 
document the precise time when patients were prepared for surgery in addition 
to noting the incision time. By using the stopwatch function of my wristwatch, 
I did note that most patients were ready for surgery within five minutes after 
they entered the operating room, and the duration of apneic oxygenation varied 
from five to fifteen minutes; but I was unable to capture this data and report it 
because of multiple duties at the outset of each case. However, the duration of 
apneic oxygenation is reflected by the printed anesthetic records that I retained to 
illustrate the TcO2 and TcCO2 readings.

Anesthetic records showing TcO2 and TcCO2 are available for review at http://www.
stressmechanism.com/. On the website, click the link for 50 Years Downloads, and 
then click the link for the TcO2 and TcCO2 anesthetic records.

STUDY DETAILS
With the approval of the Protection of Human Subjects and patient consent, 

approximately 1500 ASA class 1–3 pediatric and adult patients presented for 
ambulatory dental surgery under general anesthesia with elective nasotracheal 
intubation administered by the author.

The following measures applied to all cases:

 ● All patients were evaluated by the clinic nurse and the anesthesiologist prior 
to surgery, and the procedures and risks were explained.

 ● Each patient or caregiver completed a standard pre-operative questionnaire 
and instruction sheet that included a consent to publish data.

 ● Patients with BMI (body mass index) greater than 35 were referred to 
a hospital, and patients with class III or worse medical problems were 
referred to a hospital.



471

Appendix J: A Universal Anesthetic Approach that Optimizes Surgical Outcome

 ● All patients and their caregivers were specifically queried to determine if 
they persistently snored while sleeping or had any signs of obstructive sleep 
apnea. See Chapter 19: Obstructive Sleep Apnea, on page 387. All such 
patients were referred to Rades Hospital for anesthesia care.

 ● Patients who admitted eating or drinking were re-scheduled.

 ● The mask induction procedure was described to patients as pleasant and 
safe, and they were instructed to breathe normally during the induction. 
They were informed that painful intravenous access and intubation 
would take place while they were unconscious. None objected, and none 
complained afterward.

 ● Soda lime was removed from the anesthesia machine during the study 
because it confers no benefits, introduces unnecessary risk, adds 
unnecessary expense, produces toxic combustion products by chemically 
reacting with inhalation agents, adds an unnecessary variable that might 
perturb study results, and harmfully extracts carbon dioxide from the 
breathing circuit. It is a dangerous relic that has no place in modern 
anesthesia machines.

 ● All patients visited the bathroom immediately before surgery.

 ● All breeding age females were screened for pregnancy with urine tests.

 ● No pre-medication was used because it added an unnecessary variable to 
the study, and because combining benzodiazepines with narcotics causes 
respiratory depression and invites obstructive sleep apnea.173, 174, 175

 ● Prior to the study we had determined that Decadron has no effect on 
nausea and vomiting with this technique, so it was not used during the 
study. During the Golden Era of Ether hypercarbia was found to prevent 
nausea and vomiting.

 ● All able adult patients walked to the operating room in their civilian clothes, 
climbed onto the operating table without assistance, and were secured to 
the operating table with safety straps prior to induction.

 ● Autistic patients were a special challenge because they were invariably 
frightened and uncooperative. Their parents and caregivers were a great 
help. In most cases it was necessary to perform mask induction with 
patients sitting on the side of the operating table with parents and 
caregivers on either side, and then carefully lowering them to the operating 
table during mask induction.
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 ● For the sake of safety, wheelchair-bound, mentally handicapped patients 
were sometimes anesthetized in their wheelchairs and then transferred to 
the operating table.

 ● Parents and caregivers routinely accompanied pediatric patients into the 
operating room and either held children in their lap or placed them on the 
operating table and comforted them during mask induction.

 ● EKG, blood pressure cuff, and pulse oximeter were routinely applied prior 
to induction in adults, but for small children and mentally handicapped 
patients these monitors were applied as soon as practical during or after 
mask induction.

 ● All routine monitoring data, including blood pressure, heart rate, CO2 
capnography readings, and, pulse oximeter readings were automatically 
captured and recorded in the anesthetic record by AIMS (automated 
information management system) technology.

 ● Dr. Lewis Coleman directly supervised the cases managed by Dr. Francisco 
Jimenez Riera and performed the rest himself to assure that the same 
technique was employed for all patients.

 ● All patients were covered with blankets to maintain body warmth, but no 
heating was applied. Postoperative shivering was seldom problematic.

 ● Mask induction was employed for all patients.

 ● Mask induction began with 70% nitrous oxide and 30% oxygen, followed by 
gradually increasing Sevoflurane (“steal induction”) to a maximum of 8%.

 ● Nitrous oxide was shut off as soon as patients lost consciousness.

 ● Intravenous access was established by the nurse or the anesthesiologist 
as soon as patients were adequately anesthetized. Patients were then 
treated with a bolus dose of 50–250 micrograms Fentanyl IV to optimize 
nasotracheal intubation, provide pre-emptive analgesia, and suffice for the 
remainder of the surgery.

 ● Intravenous catheters were capped with a “pigtail.” As noted above, this 
eliminated hazardous IV tubing in accord with the KISS principle.

 ● No intravenous fluids were used because they are potentially harmful, 
expensive, and confer no known benefits in the context of elective surgery.

 ● Patients stopped breathing as Fentanyl took effect over 3–5 minutes 
because the Fentanyl temporarily obtunded their respiratory 
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chemoreceptors. They were then ventilated by bag and mask with 8% 
Sevoflurane overpressure to optimize vocal cord relaxation.

 ● The induction dose of Fentanyl was estimated to be adequate for intubation 
and for controlling nociception for the duration of the procedure. The 
Fentanyl was supplemented when necessary to control respiratory rate 
within study parameters. The average dose of Fentanyl was about 10mcg/kg, 
which is the “stress control” dose recommended by the manufacturer.

 ● The synergistic combination of Fentanyl analgesia and Sevoflurane 
anesthesia consistently produced vocal cord relaxation equivalent to 
paralysis but without the safety hazards entailed by paralysis.

 ● Narcan and Anectine were always readily available but I have never needed 
either of them in thousands of cases in many years.

 ● Atropine and epinephrine also were available immediately in case of severe 
bradycardia and hypotension but atropine was needed only once during the 
study. See http://www.stressmechanism.com/. On the website, click the 
link for 50 Years Downloads, and then click the link for the TcO2 and TcCO2 
anesthetic records. In that PDF, see MRN #24937. In my experience, most 
patients who were hypersensitive to Fentanyl were bedridden, mentally 
handicapped individuals. Their chronic inactivity seemed to be the cause of 
the hypersensitivity.

 ● Elective nasotracheal intubation was performed as soon as airway relaxation 
was judged adequate.

 ● Isoflurane 1% replaced Sevoflurane as soon as patients were successfully 
intubated.

 ● The synergistic interaction of anesthesia and analgesia abolished respiratory 
drive for 5–15 minutes, during which time intubated patients were 
maintained with apneic oxygenation until rising CO2 levels in the tissues 
restored respiratory drive, whereupon spontaneous breathing resumed, and 
respiratory rate gradually increased as Fentanyl clearance proceeded.

 ● Maximum end-tidal CO2 never rose above 116 torr before the resumption 
of spontaneous breathing, and this was manually recorded in the study 
spreadsheet because the AIMS software recorded Et CO2 readings at five- 
minute intervals and seldom captured the highest readings.

 ● Peak end-tidal CO2 levels rapidly declined with the resumption of 
spontaneous breathing.

 ● Isoforane was limited to 1% (1/2 MAC) to minimize toxicity and speed 
emergence.
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 ● The initial dose of Fentanyl was supplemented when necessary to maintain 
respiratory rate between 8–12 breaths per minute in adults and 10–15 
breaths per minute in children to control harmful nociception, prevent CO2 
depletion, and minimize Isoforane toxicity.

 ● Dentists often injected lidocaine at the surgery site to facilitate analgesia, 
but their results were inconsistent.

 ● The Isoforane vaporizer was shut off at or shortly before the conclusion of 
surgery, and many patients regained consciousness and were extubated 
soon after the conclusion of surgery.

 ● All patients were treated with 4mg Ondansetron at the conclusion of 
surgery, as recommended by the anesthetic gas manufacturer, to minimize 
postoperative nausea and vomiting. Unlike Decadron, we found this helpful.

 ● The cessation of surgical nociception often caused temporary apnea, so 
patients were left intubated and supplemented with oxygen until CO2 
accumulation from normal metabolism restored respiratory drive.

 ● Patients were turned on their side at the conclusion of surgery to drain 
blood from the pharynx. Nevertheless, most cases of nausea and vomiting 
were due to swallowed blood, which is a harmless and unavoidable hazard 
in all dental and ENT procedures.

 ● Patients were either recovered in the operating room or transferred to the 
adjacent recovery room via gurney, still intubated, where they recovered 
under nursing supervision.

 ● Narcotized patients tolerated the nasotracheal tube and were left 
undisturbed until they spontaneously regained consciousness as the effects 
of Isoflurane dissipated.

 ● Small infants often slept soundly, which prolonged emergence.

 ● Patients invariably emerged from anesthesia clear-headed, fully oriented, 
and free of confusion, delirium, dementia, tachycardia, hypertension, fever, 
dysrhythmias, and pain. They maintained their airways without help, didn’t 
need pharyngeal suction, and were immediately able to stand and walk.

 ● Even though patients were able to stand and walk, they were always 
transported by gurney or wheelchair for the sake of safety.

 ● Small children typically cried on emergence but regained their composure 
with the arrival of patients and caregivers, which reflected effective Fentanyl 
dosage.
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 ● Laryngospasm was rare after extubation and was managed with Ambu bag 
and mask oxygen.

 ● Carbogen (a mixture of 95% oxygen and 5% carbon dioxide in a pressurized 
tank) would have been helpful to supplement CO2 tissue reserves, stimulate 
breathing, speed emergence, and treat laryngospasm, but it was not 
available in the clinic.

 ● All patients were evaluated by the nurse in accord with established 
protocols and procedures before being discharged from the clinic.

 ● Parents and caregivers were instructed to take their children home, allow 
them to have a nap, watch for any signs of breathing problems, and call 
ambulance services immediately in the event of problems.

 ● There were no instances of unexpected postoperative respiratory arrest 
during the study.

 ● Parents consistently reported that their children arose from their nap and 
ran off to play as if they never had surgery.

DATA
Data collected during the study can be viewed and downloaded from my website: 

http://www.stressmechanism.com/. On the website, click the link for 50 Years 
Downloads, and then click the link for the clinical study of anesthesia. The study 
data is summarized in this PDF spreadsheet:

Figure J.1: A section of the data spreadsheet.
A PDF of the summary data spreadsheet for over 1500 cases is available for download at 

http://www.stressmechanism.com/. The yellow columns compare Dr. Coleman’s technique to the 
published technique of Dr. Ted Stanley.

Other data available at Dr. Coleman’s website includes:

 ● Copies of anesthetic records of patients monitored with TcO2/TcCO2 
technology.



476

Lewis S. Coleman, MD

 ● Copies of AIMS anesthetic records from 2007 from Enloe Hospital in Chico, 
California, documenting my earlier management of hospital cases using 
similar hypercarbia and narcotic supplementation.

 ● Three anesthetic records that demonstrate the technique of “Dr. G,” who 
specializes in dental anesthesia. His records illustrate the priority of 
practicality that dominates ordinary anesthesia practice.

DETAILED DISCUSSION
This section discusses the information derived from the study in the form of 

graphs and statistics. PDFs of this information and graphs are also available for 
download from http://www.stressmechanism.com/. On the website, click the link for 
50 Years Downloads, and then click the link for the clinical study of anesthesia.

Figure J.2: Overview statistics from the study.
This figure provides averages and medians for study parameters that illustrate the 

efficiency of the technique. All patients were treated with a loading dose (not shown) of 50–250 
mcg Fentanyl to facilitate elective nasotracheal intubation, followed by additional Fentanyl 
supplementation as needed to maintain respiratory rate within study parameters. The initial 
bolus of Fentanyl produced a period of 5–15 minutes of apneic oxygenation until metabolic 
activity elevated CO2 tissue reserves enough to re-activate respiratory chemoreceptors and 
restore spontaneous breathing.

Room In to Incision shows the time elapsed from the moment the patients 
set foot in the operating room until incision. End-TidalCO2 Max is the reading of 
the capnograph when patients resumed breathing spontaneously. Systolic Blood 
Pressure (Min) represents the average lowest systolic blood pressure during 
intubation due to the combined effects of Sevoflurane and Fentanyl. Total mcg 
Fentanyl is the dose of Fentanyl treatment per patient. mcg/Kg Fentanyl is the 
dose of Fentanyl per unit weight. Ten mcg/kg is the manufacturer’s recommended 
dose of Fentanyl for effective surgical stress control. End of Surgery to Extubation 
(time in minutes) is the time from the end of surgery to emergence and extubation. 
End of Surgery to Discharge (time in minutes) is the time from the end of surgery 
until patients were sent home. This latter was recorded for only the first 406 cases 
because this was deemed adequate to illustrate the efficient discharge of patients. 
Efficient turnover enabled the clinic to manage up to ten cases per day with only 
one surgery suite and a single recovery room.



477

Appendix J: A Universal Anesthetic Approach that Optimizes Surgical Outcome

INDUCTION DETAILS

Mask induction is safer than intravenous induction because it takes effect 
gradually and can be safely aborted, and equally efficient because inhalation 
agents  are quickly absorbed in the lung and transported directly to the brain.176 It 
saves time by eliminating pre-oxygenation. It enables intubation without paralysis. 
It can be made even faster with the addition of narcotic, hypnotic, and CO2 
supplementation.177, 178, 179, 180 The study used narcotic (Fentanyl) supplementation to 
optimize vocal cord relaxation.

During this study, mask induction began with 70% nitrous oxide and 30% oxygen, 
because nitrous oxide is pleasant and devoid of smell. Sevoflurane, which offers the 
least offensive smell of currently available potent inhalation agents, was gradually 
introduced until it reached 8%, whereupon nitrous oxide was shut off and the 
oxygen flow was increased to flush nitrous oxide from the breathing circuit.

Sevoflurane produces toxic combustion products when it reacts with soda 
lime, but soda lime was removed from the anesthesia machine during this study 
because it harmfully absorbs carbon dioxide, confers no benefit, and imposes an 
unnecessary variable on the study.181, 182 

As soon as patients lost consciousness, the clinic nurse established IV access 
and administered a front-loading dose of Fentanyl (usually 100 mcg in children 
and 250 mcg in adults) while bag and mask induction continued. The synergistic 
interaction of Fentanyl and Sevoflurane accelerated induction, optimized vocal cord 
relaxation, enabled endotracheal intubation without paralysis, and minimized toxic 
inhalation agent requirements. If necessary, the Fentanyl could be reversed readily 
with Narcan, but this was never necessary.

Nasotracheal intubation was performed as soon as the synergistic effects of 
Sevoflurane anesthesia and Fentanyl analgesia provided adequate vocal cord 
relaxation, as judged by bag and mask and the decline of systolic blood pressure 
below 100 torr. The resulting vocal cord relaxation was equivalent to paralysis, but 
without the danger of “can’t intubate, can’t ventilate” predicaments caused by 
sudden paralysis of pharyngeal muscles, especially in the presence of unanticipated 
anatomical airway difficulties. The stimulation of intubation usually restored blood 
pressure toward normal, and the narcotic analgesia prevented harmful tachycardia 
and hypertension. The endotracheal tube was secured with tape, the eyes were 
taped shut for protection, the patient was covered with a blanket, and the patient’s 
head was wrapped in a towel that was taped in place to complete the induction. In 
most cases patients were fully prepared for surgery within five minutes after their 
arrival in the operating room.

The front-loading Fentanyl dose assured control of incision stress and was 
supplemented as necessary to maintain respiratory rate within study parameters 
(8–12 breaths/minute in adults, 15–18 breaths/minute in children). This maintained 
beneficial hypercarbia that opened the capillary gate and released oxygen from the 
hemoglobin molecule via the Bohr effect, and thereby optimized cardiac efficiency, 
tissue perfusion, tissue oxygenation, and organ protection.
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MASK INDUCTION EFFICIENCY

Overview statistics in Figure J.2 on page 476 show that the average “Room in 
to Incision” time was just over 11 minutes (the median time was 11 minutes). This 
time included various delaying factors, such as un-cooperative autistic teenagers 
and dawdling dentists. In most cases, patients were prepared for surgery within 
five minutes after they entered the operating room. The speed of mask induction 
and intubation could be further improved using CO2 supplementation, but that was 
judged unnecessary. It is doubtful that any intravenous technique could exceed the 
safety, simplicity, and efficiency of this approach.

Figure J.3: Patient preparation efficiency
This graph illustrates the efficient preparation of patients for surgery. The average and mean 

times from room-in to surgical start (incision) hovered around 11 minutes as noted in Figure J.1 
on page 475.

An alternative approach is to establish IV access, pre-oxygenate, and treat with 
50–100 mcg Fentanyl about three minutes before mask induction to obtund the 
sense of smell. This approach is useful when Isoflurane, which has an offensive 
smell, is the only available inhalation agent, or if patients require sedation. With this 
approach, the pre-treatment with Fentanyl obtunds the offensive smell of Isoflurane 
even at high concentrations, so that nitrous oxide is unnecessary. Either way, it 
is safer to secure the airway (intubate patients) before introducing paralysis. CO2 
supplementation accelerates induction with either approach.183

Mask Induction Safety
Mask induction and intubation with Fentanyl supplementation offers a practical 

defense against occult anatomical airway abnormalities, and a simple, safe, efficient, 
humane alternative to “awake intubation” techniques. It provides warning of the 
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presence of anatomical abnormalities that are difficult to detect with pre- operative 
inspection. It introduces the effects of toxic inhalation agents gradually, so that 
induction can be safely aborted in the event of unexpected problems. It avoids 
the potentially lethal sudden onset of intravenous hypnotic agent toxicity, which 
is particularly problematic with Propofol.184, 185, 186 It prevents and controls harmful 
tachycardia and hypertension during induction and intubation. It does not trigger 
the collapse of pharyngeal muscle tone that causes soft tissues to unexpectedly 
obscure the airway and cause the “can’t intubate, can’t ventilate” dilemma. Also, 
narcotics can be readily reversed with Narcan, while paralysis cannot. It avoids the 
postoperative muscle pain, lethal potassium elevations, and malignant hyperthermia 
caused by succinylcholine. Also, succinylcholine can cause    prolonged paralysis in 
patients with pseudocholinesterase deficiency.

By comparison, bolus intravenous doses of toxic hypnotic agents are dangerous, 
especially in the case of Propofol, which can cause severe, unexpected, and 
irreversible cardiac toxicity.187, 188, 189, 190 Etomidate has little effect on blood pressure 
but it undermines distant surgical outcome.191

Figure J.4 illustrates the mild hypotension produced by the synergistic interaction 
of Fentanyl and Sevoflurane used to enable mask induction and endotracheal 
intubation without paralysis during the study. All anesthetic induction approaches 
reduce blood pressure, but mask induction with Fentanyl supplementation rarely 
causes severe hypotension or bradycardia.

Figure J.4: Hypotension
This graph displays the degree of hypotension that occurred during mask induction. The 

average minimum systolic blood pressure as shown in Figure J.1 was ~75 torr. In most cases 
vocal cord relaxation was excellent and intubation was easy when blood pressure fell below 100 
torr.

Loose upper incisors and dentures are common hazards with dental cases, but 
they present no greater hazards with mask induction than paralysis. With either 
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approach dislodged teeth can be swallowed or inhaled into the trachea, which 
necessitates X-rays to confirm tooth location.

Mask Induction Problems
The fear of vocal cord damage due to inadequate paralysis is greatly exaggerated, 

and the synergistic interaction of Fentanyl and Sevoflurane relaxes vocal cords as 
effectively as paralysis. I have never witnessed vocal cord damage with any induction 
technique or had any patient complain that mask induction was unpleasant in all my 
years of practice. Laryngospasm occasionally occurs when patients are inadequately 
anesthetized (with the inhalation agent) or when the narcotic hasn’t taken full 
effect. In such cases it is best to wait patiently until the narcotic effect exerts 
itself while supplementing the inhalation agent via bag and mask until respiration 
is easily controlled and blood pressure has declined below 100 torr. Fortunately, 
laryngospasm is usually mild in such situations. I learned to maneuver the tip of the 
endotracheal tube into the tracheal orifice and then gently advance it while rotating 
it counterclockwise. This is the same maneuver used to overcome the laryngeal 
shelf syndrome that plagues fiberoptic equipment. The counterclockwise rotation 
harmlessly parts the vocal cords, and allows the tip of the tube to slide past them 
into the trachea.

On perhaps four occasions I have seen hypotension during mask induction 
that required intervention. Most of these patients were mentally handicapped and 
wheelchair-bound, and were encountered prior to this study. The only episode of 
hypotension encountered during the study was MRN#24937, a forty-six-year-old 
woman with no known medical problems who unexpectedly developed severe 
bradycardia and hypotension after a 250-mcg bolus dose of Fentanyl. Interestingly, 
her hemoglobin saturation and transcutaneous oxygen levels remained adequate 
despite the hypotension, which indicates that effective tissue perfusion was 
maintained despite the low blood pressure. This is consistent with stress theory, 
which explains that blood pressure is determined by fluctuating microvascular flow 
resistance rather than changing cardiac contractility. You can view her anesthetic 
record at http://www.stressmechanism.com/. On the website, click the link for 50 
Years Downloads, and then click the link for the TcO2 and TcCO2 anesthetic records. 
All these hypotensive episodes responded promptly either to atropine or ephedrine. 
Such severe hypotension is rarely caused by Fentanyl, and is more common with 
bolus hypnotic intravenous techniques, because hypnotic agent toxicity depresses 
cardiac contractility, while Fentanyl has negligible effect on the heart. Instead, 
Fentanyl opens the capillary gate, reduces microvascular flow resistance, lowers 
blood pressure, and enhances cardiac efficiency and cardiac safety.

MASK INDUCTION AND THE “FULL STOMACH” DILEMMA

There remains no consensus for the management of emergency full stomach 
management. I can offer no better solution than anyone else. I utilize the 
conventional “rapid sequence induction” with succinylcholine and Sellick’s maneuver 
to avoid being legally crucified by the “de facto standard of practice” concept 
that plagues law and medicine, but this approach is far from foolproof. Ironically, 
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Sellick’s maneuver was introduced in the early days of modern anesthesia when 
needle technology was primitive, intravenous access was impractical, and mask 
management without intubation prevailed. Perhaps carbon dioxide supplementation 
facilitated rapid intubation by accelerating ether induction and preventing 
laryngospasm in those forgotten days. In the absence of full stomach, I believe 
that the routine use of mask induction and elective intubation without paralysis is 
the safest induction method. It is safer to introduce paralysis after the airway is 
secured. Airway security (i.e., elective endotracheal intubation) should be the priority 
for all situations that necessitate sedation.

MAINTENANCE

The front-loading dose of Fentanyl (250mcg in adults) provided pre-emptive 
analgesia and minimized the requirement for toxic inhalation agents during surgery 
as well as speeding induction and facilitating elective endotracheal intubation.192, 193, 

194, 195, 196, 197, 198, 199, 200, 201 Fentanyl supplementation was added to maintain respiratory 
rate within study parameters (8–12 breaths/ minute in adults, 15–18 breaths/minute 
in children). This maintained beneficial hypercarbia and optimized safety, simplicity, 
and outcome.

One percent Isoflurane replaced 8% Sevoflurane after patients were successfully 
intubated. One percent Isoflurane is approximately half the concentration required 
to prevent movement due to surgical stimulation. The Fentanyl supplementation 
enabled this reduction in the inhalation agent concentration, which minimized 
toxicity and accelerated emergence.202 Isoflurane offers superior chemical stability, 
greater potency, and lower cost than Sevoflurane.

The front-loading dose of Fentanyl obtunded respiratory chemoreceptors 
and halted spontaneous breathing for between 5–15 minutes. Normal cellular 
metabolism gradually elevated CO2 tissue reserves during this period of apneic 
oxygenation until rising levels of CO2 restored respiratory chemoreceptor function, 
whereupon spontaneous breathing resumed. The brief period of apneic oxygenation 
was not problematic because all patients were intubated, connected to 100% 
oxygen via the anesthesia machine, and monitored with pulse oximetry to assure 
effective hemoglobin oxygenation. Figures K5 and K6 illustrate the relationships 
of CO2 elevations and Fentanyl dosage. I manually recorded these peak end-tidal 
CO2 values onto my Excel spreadsheet because the AIMS software recorded data 
only at five-minute intervals and seldom captured the peak values. The peak range 
of the clinic capnograph was 116 torr, so it failed to capture a few of the peak CO2 
concentrations. In most cases, surgical nociception restored respiratory drive before 
CO2 levels alone were adequate to restore breathing.

DOES HYPERCARBIA EXPONENTIALLY INCREASE RESPIRATORY 
DRIVE AND/OR NARCOTIC METABOLISM AND CLEARANCE?

Hypocarbia inhibits Fentanyl clearance from the body, while hypercarbia 
accelerates it.203 Surprisingly, the graph in Figure J.6 on page 483 shows how 
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spontaneous breathing began before EtCO2 reached 116 torr (the maximum 
measurement of which the clinic capnograph was capable) in almost all cases. This 
curious “ceiling” in Et CO2 suggests the possibility that chemoreceptor sensitivity 
increases exponentially with increasing CO2 elevations in the body. The data is 
confusing because surgical stimulation invariably began before spontaneous 
breathing commenced. Thus, in most cases surgical stimulation initiated breathing 
before CO2 levels had risen high enough to initiate breathing. The average peak 
end-tidal CO2 levels would presumably have been higher were it not for the effect 
of surgical nociception. This observation merits further investigation. The classical 
apneic oxygenation studies could be adapted to test this hypothesis. Anesthesiology 
resident volunteers could be anesthetized, intubated, and treated with various mcg/
kg doses of Fentanyl, while recording the maximum end-tidal CO2 concentration 
when they resumed spontaneous breathing in the absence of surgical stimulation. 
Such information is pertinent to anesthetic management.

Figure J.5: Values of maximum CO2
Narcotics inhibit respiratory chemoreceptors that stimulate breathing. This explains why 

the intravenous front-loading dose of Fentanyl administered during induction temporarily halts 
breathing. Three factors stimulate respiratory drive and restore breathing: (1) CO2 production 
from normal cellular metabolism gradually accumulates in body fluids and tissues, and 
stimulates respiratory chemoreceptors (2) Rising CO2 levels accelerate narcotic clearance from 
the body (3) Surgical nociception also stimulates respiratory drive. Peak end-tidal CO2 levels 
were invariably observed when respiratory drive was restored and patients resumed breathing, 
whereupon end-tidal CO2 levels progressively fell toward normal. Most patients resumed 
spontaneous breathing at peak EtCO2 levels below 115 torr regardless of the Fentanyl dose. This 
striking observation remains unexplained. I hypothesize that the sharp “spike” in patients who 
resumed breathing at 80 torr was most likely explained by surgical nociception, because surgery 
typically began about ten minutes after patients entered the operating suite.
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Figure J.6: Average loading dose Fentanyl versus Max EtCO2 when breathing resumed
This graph provides yet another view that illustrates the surprising observation that end-tidal 

CO2 rose no higher than 116 torr regardless of the size of the front-loading dose of Fentanyl. I 
would have expected a bell-shaped curve instead of a sharp cutoff point at 116 torr.

Figure J.7: Average max Et CO2 by Fentanyl dose
This graph also illustrates the surprising observation that maximum end-tidal CO2 was 116 

Torr for doses ranging from 2–20 mcg/kg. The fact that maximum Et CO2 remained the same 
despite a 10-fold variation in mcg/kg dosage suggests an exponential relationship between 
CO2 tissue levels and Fentanyl metabolism and clearance. This data was derived from copies 
of the anesthetic records that were retained to illustrate the measurements produced by the 
transcutaneous O2/CO2 monitor.

Once breathing resumed, the Et CO2 values declined until the procedure 
concluded or supplemental Fentanyl was administered. Simultaneously, the 
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transcutaneous oxygen partial pressure climbed progressively because hypercarbia   
released oxygen into tissues faster than cells consumed it. The increased TcCO2 
confirmed that combinations of hypercarbia and analgesia promote tissue 
oxygenation and organ safety during surgery.

EMERGENCE

All patients were treated with 4mg Ondansetron toward the end of surgery, as 
recommended by the manufacturer, to minimize postoperative nausea and vomiting. 
Droperidol would be a better choice now that its availability has been restored.204 
At the conclusion of surgery patients were immediately turned on their side to 
minimize swallowing of blood, which was the major cause of postoperative nausea 
and vomiting in these cases.

Figure J.2 on page 476 shows the average and median times for “End of Surgery 
to Extubation” — the time required for patients to recover from anesthesia (usually 
less than 15 minutes).

Patients typically exhibited a brief period of respiratory instability or apnea 
after the cessation of surgical nociception, until normal metabolic CO2 production 
restored respiratory chemoreceptor function, whereupon they resumed reliable 
breathing. As they resumed breathing, they expelled Isoflurane until they regained 
consciousness (emerged from anesthesia). Figure J.2 shows that the average time 
required for patients to regain consciousness and be extubated was 13 minutes. 
The recovery room nurses were instructed to leave the nasotracheal tube in 
place and allow patients to sleep peacefully until they regained consciousness, 
whereupon they removed the tube. I was always immediately available in the event 
of difficulties. The lingering Fentanyl analgesia enabled patients to tolerate the 
nasotracheal tube. Very young children often slept peacefully for prolonged periods, 
presumably because they were accustomed to sleeping late in the morning, or 
because very young children require more sleep than older children and adults.

Once CO2 accumulation restored respiratory chemoreceptor activity, there were 
no episodes of unexpected respiratory arrest. In contrast, when mechanically 
hyperventilated patients emerge from anesthesia, their respiratory drive can remain 
unstable for hours due to CO2 depletion, and they remain in danger of respiratory 
arrest if they fall asleep during this vulnerable period. The danger is exaggerated in 
the presence of obstructive sleep apnea.

Laryngospasm after extubation was rare, and was treated with bag and mask. 
The typical pediatric patient would cry immediately after the nasotracheal tube was 
removed on account of unfamiliar circumstances, but they were soon calmed by the 
arrival of parents or caregivers, who were called to the recovery room immediately 
after extubation. Pediatric patients often slept in their parents’ arms under nursing 
supervision while awaiting discharge from the clinic. Parents were instructed to take 
their children home and allow them to take an observed nap. Children typically woke 
up after their nap and went off to play as if they never had surgery.
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Figure J.8: Average time to extubation by age
The clinic accepted healthy children as young as 2 years old, and this graph illustrates our 

impression that very young children loved to sleep in the morning. They remained intubated and 
were allowed to sleep peacefully until they regained consciousness, whereupon the nasotracheal 
tube was immediately removed, and they would be picked up and comforted. Their mothers or 
caregivers were invited to the recovery room to hold them as soon as possible to minimize their 
stress.

Figure J.9: End of surgery to extubation in minutes
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This graph illustrates how most patients emerged from anesthesia and were extubated within 
20 minutes of the completion of surgery. Patients would typically be free of pain, calm, clear-
headed, and capable of standing and walking if necessary.

There was no significant morbidity or mortality during this study of 1500 cases. 
Nausea and vomiting were no worse than with other techniques and were mostly 
related to blood swallowed during the dental procedures. Patients emerged quickly 
from anesthesia and were clear-headed and free of significant pain. They were 
capable of walking without assistance, but they were transported to their vehicles 
via wheelchair as per clinic policy. They were instructed to go home and take a nap 
to facilitate recovery. Postoperative follow-up indicated that small children typically 
emerged from their nap and ran off to play as if they never had surgery. There were 
no instances of unexpected respiratory arrest, such as can occur after patients are 
mechanically hyperventilated.205, 206, 207

Figure J.10: Time from end of surgery to discharge (406 records)

ADAPTING NARCOTIC ANESTHESIA TO HOSPITAL SURGERY

Today’s surgeons usually demand paralysis to facilitate surgery, but this 
eliminates the ability to regulate narcotic dosage based on respiratory rate during 
surgery. This presents a problem for narcotic management, because adequate 
narcotic treatment must be maintained throughout surgery to minimize spinal cord 
“windup” syndrome that undermines tissue oxygenation and invites myocardial 
infarction, stroke, bowel ileus, dementia, delirium, and other derangements of the 
surgical stress syndrome. Inadequate analgesia also exaggerates requirements for 
paralyzing agents, which invites residual postoperative paralysis and necessitates 
increased dosage of toxic reversal agents such as neostigmine. Inadequate analgesia 
becomes especially dangerous if inhalation agent vaporizer supplies inadvertently 
become depleted, so that patients regain consciousness during surgery and 
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become aware of excruciating surgical pain. Paralysis also necessitates mechanical 
ventilation, and the customary practice of mechanical hyperventilation depletes 
CO2 tissue reserves and exaggerates these problems caused by inadequate 
analgesia. The CO2 depletion undermines respiratory drive and invites unexpected 
postoperative respiratory arrest.208, 209 Given these considerations, my method of 
narcotic management in the presence of paralysis is as follows:

 ● Mask induction with “stress control” narcotic supplementation (10 mcg/kg 
Fentanyl). This assures effective vocal cord relaxation to optimize elective 
endotracheal intubation and optimal “pre-emptive” analgesia at the time of 
surgical incision.

 ● After the airway is secured, paralysis is introduced using minimal doses 
of   non-depolarizing paralysis agents such as Atracurium or Cis-Atracurium 
that spontaneously disintegrate in the body, so that their effects dissipate 
without the necessity of reversal agents. This helps to minimize the toxic 
effects of reversal agents and the dangerous and unpleasant nuisance of 
lingering postoperative paralysis.

 ● Maintain the inhalation agent at ½ MAC during surgery to minimize toxicity 
and accelerate emergence.

 ● Adjust mechanical ventilation to maintain permissive hypercarbia with 
end-tidal CO2 in the range of 60–100 psi throughout the procedure. This 
optimizes tissue oxygenation and narcotic metabolism and clearance, 
and preserves and enhances respiratory chemoreceptor function, which 
preserves postoperative respiratory drive. Spontaneous respiratory efforts 
can provide early warning that either narcotic dosage or paralysis requires 
supplementation. In such circumstances, I re-assess paralysis and observe 
respiratory rate, and administer small supplementary doses of either 
narcotics or paralyzing agents as appropriate.

 ● Watch carefully for any sign of patient movement or surgical complaints 
of inadequate relaxation and treat with additional narcotics and non- 
depolarizing agents as necessary, with emphasis on narcotic dosage.

 ● Minimize both narcotic and relaxant dosage toward the conclusion of 
surgery to minimize untoward postoperative effects.

 ● Reverse paralysis at the conclusion of surgery and shut off the inhalation 
agent.

 ● Ventilate with 100% oxygen while maintaining hypercarbia to rid inhalation 
agents from the patient’s body.
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 ● Continue mechanical ventilation until the exhaled concentration of 
inhalation agents falls near the threshold of emergence (about 0.15% in the 
case of Isoflurane).

 ● Shut off the ventilator before the patient regains consciousness and allow 
apneic oxygenation until CO2 accumulation restores spontaneous breathing. 
This confirms effective respiratory chemoreceptor function and prevents 
postoperative respiratory depression and unexpected postoperative 
respiratory arrest.

 ● Deflate the ET tube cuff but leave the patient intubated to assure airway 
safety until anesthetic emergence restores consciousness.

 ● Either allow the patient to emerge from anesthesia in the operating room 
or transport him to the recovery room still intubated. Most patients can be 
safely extubated within five minutes of the conclusion of surgery if they are 
managed properly.

 ● Remove the ET tube only after the patient regains consciousness, follows 
commands, and lifts his head above his pillow to confirm adequate 
recovery from relaxant effects. Effective narcotization enables patients to 
comfortably tolerate the ET tube without bucking, coughing, or discomfort.

 ● Extubate the patient. There should be no need for suction.

 ● The effective maintenance of hypercarbia and narcotic analgesia should 
minimize postoperative nausea, vomiting, fever, tachycardia, tachypnea, 
hypertension, dysrhythmias, dementia, delirium, heart attacks, strokes, and 
unexpected respiratory arrest.

SUMMARY
This study achieved its objectives, as stated at the outset of this report:

 ● It refuted the Leake-Waters hoax by demonstrating the harmlessness of 
hypercarbia — at least as high as 116 mmHg in the presence of oxygen-
enriched gas mixtures.

 ● It demonstrated that the open airway technique offers no advantages 
in terms of economy, efficiency, or safety as compared to elective 
endotracheal intubation.

 ● It demonstrated the safety and benefits of permissive hypercarbia and 
narcotic supplementation.
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 ● It demonstrated that generous narcotic dosage does not cause respiratory 
arrest in the presence of hypercarbia.

 ● It demonstrated the need for professional standards that condemn 
mechanical hyperventilation and open airway techniques.

 ● It demonstrated the need for professional standards and guidelines for 
monitoring and managing beneficial hypercarbia during anesthesia.210

 ●  It demonstrated that mask induction and elective endotracheal intubation 
with narcotic supplementation is as efficient and reliable as with paralysis, 
and safer.

 ● It proved that hypercarbia and narcotic supplementation are safe and 
beneficial.

 ● It explains how hyperventilation rather than narcotic supplementation 
causes respiratory depression, unexpected respiratory arrest, and so-called 
opioid hypersensitivity.

 ● It demonstrated that soda lime is unnecessary and explained why it should 
be and banned from anesthesia machines.

 ● It demonstrated that intravenous fluids are not needed for simple surgical 
procedures. IV fluids are probably best avoided in all types of surgery. Blood 
loss should be treated with blood transfusion or re-constituted fresh frozen 
plasma, which was developed by American physicians in France in WWI and 
proven beneficial, and remains available in France even though it is unheard 
of in North America.

 ● It demonstrated a universal anesthetic technique that can be altered to 
optimize safety, simplicity, efficiency, economy, and outcome in all surgical 
settings.

 ● It paved the path for pharmacological development to produce a safe 
antidote to tissue factor. This would enable control of the tissue disruption 
pathway, which would abolish the surgical stress syndrome, re-revolutionize 
surgery, and revolutionize the treatment of critical illnesses.

 ● It paved the path for combinations of hypercarbia, narcotic nociception 
control, sedation, and thrombin suppression to provide cures for cancer and 
critical illnesses.

 ● It demonstrated that normal cellular CO2 production is sufficient to enable 
the benefits of hypercarbia during anesthesia without CO2 supplementation 
from external tanks.
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 ● It provided pertinent clinical information for other anesthetists who might 
be interested in supplementing general anesthesia with narcotic analgesia 
and permissive hypercarbia.

 ● It paved the path for improved anesthesia machine and monitoring designs.

 ● It explained how CO2 supplementation can facilitate mask induction.

 ● It justified the use of Carbogen to accelerate anesthetic emergence and 
recovery and prevent postoperative laryngospasm, nausea, and vomiting.

 ● It demonstrates how general nasotracheal anesthesia with small portable 
anesthesia machines can provide safer, simpler, and more efficient 
anesthesia for dental offices and clinics than the dangerous open airway 
techniques that presently prevail.

 ● It suggests fresh studies to clarify the possibility that respiratory 
chemoreceptors exhibit exponential increases in sensitivity to rising 
concentrations of carbon dioxide.

CONCLUSION: A CALL TO ACTION
“Medical education does not exist to provide students with a way of 
making a living, but to ensure the health of the community.” 
— Rudolf Virchow

Medicine is a social science, and politics is nothing else but medicine 
on a large scale. Medicine, as a social science, as the science of human 
beings, has the obligation to point out problems and to attempt their 
theoretical solution: the politician, the practical anthropologist, must 
find the means for their actual solution. The physicians are the natural 
attorneys of the poor, and social problems fall to a large extent within 
their jurisdiction. 
— Rudolf Virchow

Virchow’s wisdom runs deep. It is in his spirit that I have endeavored to identify 
some problems of my profession, explain them, and recommend remedies. Were 
this anesthetic method to be universally employed, it would improve economy and 
efficiency and reduce surgical morbidity and mortality. Mask induction and elective 
endotracheal intubation without paralysis would eliminate the “can’t intubate, 
can’t ventilate” dilemma during induction. Combinations of narcotic and carbon 
dioxide supplementation would optimize tissue oxygenation and organ safety, 
prevent harmful stress mechanism hyperactivity, reduce paralysis requirements, and 
minimize postoperative morbidity and mortality.
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It has been said that war is the health of the state; but the state depends on 
the vitality of its citizens, and civilization hangs in the balance. I am no fan of 
government,211 which exists for the sake of warfare, and is ill-suited for peace. If 
civilization is to survive, then government must somehow be altered to encourage 
health, fertility, intelligence, idealism, integrity, and progress that are essential to 
attain and maintain public vitality and support. To that end, it is the duty of the 
state to police medical politics and promote medical integrity and science, for 
public health is essential for the survival of civilization, which is in the interest of 
rich and poor alike.


