
N itrous oxide, a colorless, odorless gas, 
has long been used for labor analge-
sia in many countries, including the 

United Kingdom, Canada, throughout Eu-
rope, Australia, and New Zealand. Recently, 
interest in its use in the United States has in-
creased, since the US Food and Drug Admin-
istration (FDA) approval in 2012 of simple 
devices for administration of nitrous oxide in 
a variety of locations. Being able to offer an 
alternative technique, other than parenteral 
opioids, for women who may not wish to or 
who cannot have regional analgesia, and for 
women who have delivered and need analge-
sia for postdelivery repair, conveys significant 
benefits. Risks to its use are very low, al-
though the quality of pain relief is inferior to 
that offered by regional analgesic techniques. 
Our experience with its use since 2014 at 
Brigham and Women’s Hospital in Boston, 
Massachusetts, corroborates that reported in 
the literature and leads us to continue offer-
ing inhaled nitrous oxide and advocating that 

others do as well.1–7 When using nitrous oxide 
in your labor and delivery unit, or if consider-
ing its use, keep the following points in mind. 

A successful inhaled nitrous  
oxide program requires proper  
patient selection
Inhaled nitrous oxide is not an epidural  
(TABLE, page 30).8 The pain relief is clearly in-
ferior to that of an epidural. Inhaled nitrous 
oxide will not replace epidurals or even have 
any effect on the epidural rate at a particu-
lar institution.6 However, the use of inhaled 
nitrous oxide for labor analgesia has a long 
track record of safety (albeit with moderate 
efficacy for selected patients) for many years 
in many countries around the world. Inhaled 
nitrous oxide is a valuable addition to the op-
tions we can offer patients: 
• who are poor responders to opioid medica-

tion or who have high opioid tolerance 
• with certain disorders of coagulation 
• with chronic pain or anxiety
• who for other reasons need to consider alter-

natives or adjuncts to neuraxial analgesia. 
Although it is important to be realistic re-
garding the expectations of analgesia quality 
offered by this agent,7 compared with other 
agents we have tried, it has less adverse ef-
fects, is economically reasonable, and has no 
proven impact on neonatal outcomes. CONTINUED ON PAGE 30
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Inhaled nitrous 
oxide is patient 
controlled (with 
the patient 
holding a mask 
or mouthpiece 
according to her 
preference) and  
the device allows 
the patient to  
move about  
freely 
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No significant complications  
with inhaled nitrous oxide have  
been reported
Systematic reviews did not report any sig-
nificant complications to either mother or 
newborn.1,2 Our personal experiences cor-
roborate this, as no complications have been 
associated with its frequent use at Brigham 
and Women’s Hospital. Reported adverse 
effects are mild. The incidence of nausea is 
13%, dizziness is 3% to 5%, and drowsiness 
is 4%; these rates are hard to detect over the 
baseline rates of those side effects associated 
with labor and delivery alone.1 Many other 
centers have now adopted the use of this 
agent, with several hundred locations now 
offering inhaled nitrous oxide for labor anal-
gesia in the United States.

Practical use of inhaled nitrous oxide 
is relatively simple
Several vendors offer portable, user-friendly, 
cost-effective equipment that is appropri-
ate for labor and delivery use. All devices are 
structured in demand-valve modality, mean-
ing that the patient must initiate a breath in 
order to open a valve that allows gas to flow. 
Cessation of the inspiratory effort closes the 
valve, thus preventing the free flow of gas into 
the ambient atmosphere of the room. The 
devices generally include a tank with nitrous 
oxide as well as a source of oxygen. Most de-
vices designed for labor and delivery provide 
a fixed mixture of 50% nitrous oxide and 50% 

oxygen, with fail-safe mechanisms to allow 
increased oxygen delivery in the event of 
failure or depletion of the nitrous supply. All 
modern, FDA–approved devices include ef-
fective scavenging systems, such that expired 
gases are vented outside (generally via room 
suction), which prevents occupational expo-
sure to low levels of nitrous oxide. 

Inhaled nitrous oxide for labor pain 
must be patient controlled
An essential feature of the use of inhaled ni-
trous oxide for labor analgesia is that it must 
be considered a patient-controlled system. 
Patients have an option to use either a mask 
or a mouthpiece, according to their prefer-
ences and comfort. The patient must hold the 
mask or mouthpiece herself; it is neither ap-
propriate nor safe for anyone else, such as a 
nurse, family member, or labor support per-
sonnel, to assist with this task. 

Some coordination with the nurse is es-
sential for optimal timing of administration. 
Onset of a therapeutic level of pain relief is 
generally 30 to 60 seconds after inhalation 
has begun, with rapid resolution after ces-
sation of the inhalation. The patient should 
thus initiate the inspiration of the gas at the 
earliest signs of onset of a contraction, so as 
to achieve maximal analgesia at the peak of 
the contraction. Waiting until the peak of 
the contraction to initiate inhalation of the 
nitrous oxide will not provide effective anal-
gesia, yet will result in sedation after the con-
traction has ended. 

No oversight by an anesthesiologist  
is required 
The Centers for Medicare and Medicaid Ser-
vices (CMS) produced a clarification state-
ment for definitions of “anesthesia services” 
(42 CFR 482.52)9 that may be offered by a hos-
pital, based on American Society of Anesthe-
siologists (ASA) definitions. CMS, consistent 
with ASA guidelines, does not define mod-
erate or conscious sedation as “anesthesia,” 
thus direct oversight by an anesthesiologist is 
not required. Furthermore, the definition of 
“minimal sedation,” which is where 50% con-
centration delivery of inhaled nitrous oxide 

TABLE  Epidural versus nitrous oxide for analgesia8

Epidural Inhaled nitrous oxide

Dense pain relief Variable pain reduction

Superior pain reduction compared 
with inhaled nitrous oxide

Pain is reduced but still present

No sedative effect Significant anxiolysis

Invasive Noninvasive

Serious side effects uncommon No serious side effects or risks as 
used in labor

Laboring woman is bed bound Woman has freedom to move about

Must have IV access and possible 
urinary catheter

Does not require IV access or urinary 
catheter

Can be converted to anesthesia for 
cesarean, if needed

Not possible to use for cesarean 
anesthesia
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Maternal 
satisfaction with 
labor analgesia 
is similar among 
women who 
receive inhaled 
nitrous oxide 
analgesia, neuraxial 
analgesia, and 
those who 
transition from 
nitrous to neuraxial 
analgesia

would be categorized, also does not meet this 
requirement by CMS.

Women who use inhaled nitrous oxide 
for labor pain typically are satisfied 
with its use 
The use of analog pain scale measurements 
may not be appropriate in a setting where 
dissociation from pain might be the primary 
beneficial effect. Measurements of maternal 
satisfaction with their analgesic experience 
support this. The experiences at Vanderbilt 
University and Brigham and Women’s Hos-
pital show that, while pain relief is limited, 
like reported in systematic reviews, maternal 
satisfaction scores for labor analgesia are not 
different among women who receive inhaled 
nitrous oxide analgesia, neuraxial analge-
sia, and those who transition from nitrous 
to neuraxial analgesia. In fact, published 
evidence supports extraordinarily high sat-
isfaction in women who plan to use inhaled 
nitrous oxide, and actually successfully do 
so, despite only limited degrees of pain re-
lief.10,11 Work to identify the characteristics of 
women who report success with inhaled ni-
trous oxide use needs to be performed so that 
patients can be better selected and informed 
when making analgesic choices.

Animal research on inhaled nitrous 
oxide may not translate well to  
human neonates 
A very recent task force convened by the Eu-
ropean Society of Anaesthesiology (ESA) ad-
dressed some of the potential concerns about 
inhaled nitrous oxide analgesia.12 Per their 
report:

“the potential teratogenic effect 
of N2O observed in experimental 
models cannot be extrapolated to 
humans. There is a lack of evidence 
for an association between N2O and 
reproductive toxicity. The incidence of 
health hazards and abortion was not 
shown to be higher in women exposed 
to, or spouses of men exposed to 
N2O than those who were not so 
exposed. Moreover, the incidence 
of congenital malformations was not 

higher among women who received 
N2O for anaesthesia during the first 
trimester of pregnancy nor during 
anaesthesia management for cervical 
cerclage, nor for surgery in the first 
two trimesters of pregnancy.” 

There is a theoretical concern of an in-
crease in neuronal apoptosis in neonates, 
demonstrated in laboratory animals in an-
esthetic concentrations, but the human rel-
evance of this is not clear, since the data on 
animal developmental neurotoxicity is gen-
erally combined with data wherein potent in-
halational anesthetic agents were also used, 
not nitrous oxide alone.13 The analgesic doses 
and time of exposure of inhaled nitrous oxide 
administered for labor analgesia are well be-
low those required for these changes, as sub-
anesthetic doses are associated with minimal 
changes, if any, in laboratory animals. 

No labor analgesic is without the po-
tential for fetal effects, and alternative labor 
analgesics such as systemic opioids in higher 
doses also may have potential adverse effects 
on the fetus, such as fetal heart rate effects 
or early tone, alertness, and breastfeeding  IL
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Inhaled nitrous oxide for labor analgesia 

Inhaled nitrous 
oxide has been 
used for safe 
labor pain relief 
in other countries 
for decades. Key 
to its use are 
patient selection 
and remembering 
that it’s not an 
epidural. 

difficulties. The low solubility and short half-
life of inhaled nitrous oxide contribute to 
low absorption by tissues, thus contributing 
to the safety of this agent. Nitrous oxide via 
inhalation for sedation during elective cesar-
ean has been reported to show no adverse ef-
fects on neonatal Apgar scores.14

Modern equipment keeps 
occupational exposure to nitrous 
oxide safe 
One retrospective review of women exposed 
to high concentrations of inhaled nitrous ox-
ide reported reduced fertility.15 However, the 
only effects on fertility were seen when nitrous 
was used without scavenging equipment, and 
in high concentrations. Moreover, that study 
examined dental offices, where nitrous was 
free flowing during procedures—quite a dif-
ferent setting than the intermittent inhalation, 
demand-valve modality as is used during la-
bor—and when using appropriate modern, 
FDA-approved equipment, and scaveng-
ing devices. Per the recent ESA task force12: 

“Members of the task force agreed 
that, despite theoretical concerns 
and laboratory data, there is no 
evidence indicating that the use of 
N2O in a clinically relevant setting 

would increase health risk in patients 
or providers exposed to this drug. 
With the ubiquitous availability of 
scavenging systems in the modern 
operating room, the health concern 
for medical staff has decreased 
dramatically. Properly operating 
scavenging systems reduce N2O 
concentrations by more than 70%, 
thereby efficiently keeping ambient 
N2O levels well below official limits.” 

The ESA task force concludes: “An ex-
tensive amount of clinical evidence indicates 
that N2O can be used safely for procedural 
pain management, for labour pain, and for 
anxiolysis and sedation in dentistry.”12

Two important reminders
Inhaled nitrous oxide has been a central 
component of the labor pain relief menu in 
most of the rest of the world for decades, and 
the safety record is impeccable. This agent 
has now had extensive and growing experi-
ence in American maternity units. Remem-
ber 2 critical points: 1) patient selection is 
key, 2) analgesia is not like that provided by 
regional anesthetic techniques such as an 
epidural. 
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