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Abstract:

Colonoscopy procedures are essential for diagnosing and preventing colorectal diseases, but the patient
experience, particularly in terms of pain management and comfort, plays a crucial role in achieving effective
results. Standard pain relief methods for colonoscopies typically involve the use of sedatives, which can
pose challenges such as prolonged recovery times and potential side effects. Recently, there has been
growing interest in alternative analgesic methods that prioritize patient-centric care. Nitrous oxide (N,O),
known for its analgesic and sedative properties, has emerged as a promising alternative to traditional
sedation methods, offering a balance of patient comfort, safety, and procedural efficiency.

This paper provides a comprehensive analysis of the efficacy and safety of nitrous oxide compared to
conventional sedation techniques. It highlights the practicality, benefits, and limitations of N,O through
systematic reviews, retrospective studies, and clinical trials. The findings underscore the importance of

exploring patient-centred approaches in medical procedures, particularly in the context of pain

management strategies.
Introduction:

Colonoscopy plays a critical role in detecting and
preventing colorectal diseases and is a key
component of gastroenterological diagnostics.
However, the procedure is often associated with
patient discomfort, mainly due to its invasive
nature. Common discomforts include abdominal
cramping, pressure, and potential pain, which
can be exacerbated by factors such as patient
anxiety and apprehension, leading to heightened
stress levels both before and during the
procedure (Asgari et al., 2023).

The pain experienced during colonoscopy is
primarily linked to the mechanical aspects of the
procedure, such as stretching of the mesentery
caused by the looping of the colonoscope. This
discomfort can be particularly pronounced in
certain patient demographics and under specific
conditions. Factors associated with a more
challenging colonoscopy experience include
gender, age, body physique, a history of
abdominal  or  pelvic surgery, severe
diverticulosis, constipation, and laxative use, all
of which are often linked to increased procedural
discomfort (Sato et al., 2008).

The Role of Nitrous Oxide in Colonoscopy

The introduction of nitrous oxide (N,O) as an
alternative analgesic in colonoscopy procedures
represents a significant advancement in
gastroenterological pain management. Known
for its analgesic and sedative properties, N,O
offers a unique combination that enhances
patient comfort and procedural effectiveness. Its
rapid onset and offset provide a notable
advantage over traditional intravenous sedation
methods (Robertson et al., 2017).

A comprehensive study analyzing over 18,000
colonoscopies found that nitrous oxide is
comparable to intravenous sedation in terms of
pain relief, while also offering faster recovery
times and fewer side effects. These findings are
particularly important in outpatient settings
where minimizing recovery time is crucial. The
study also suggests that N,O can significantly
improve the patient experience by blending
efficiency with comfort (Robertson et al., 2017).

Further supporting N,O's role, a survey
conducted among colonoscopists within the
English Bowel Cancer Screening Programme
(BCSP) highlighted a favorable view of nitrous



oxide in gastroenterological practices. The survey
revealed a broad acknowledgment of N,O's rapid
elimination and minimal side effects, enhancing
its profile in clinical settings. This positive
reception among gastroenterology professionals
reflects a growing preference for N,O, driven by
its benefits in patient recovery and procedural
efficiency (Ball et al., 2014).

Additionally, a systematic review provided a
broader perspective on the role of nitrous oxide
within patient-centred medical care, emphasizing
the shift toward more patient-friendly analgesic
options. The review identified N,O as a primary
choice, offering quick recovery and reducing the
need for extensive post-procedure assistance.
This is particularly beneficial for patients who live
alone or require immediate mobility post-
procedure, aligning with the patient-centric care
that takes into account patient needs,
preferences, and lifestyles (Welchman et al.,
2010).

The Efficacy of Nitrous Oxide in Colonoscopy
Procedures

Comparative studies evaluating the efficacy and
safety of nitrous oxide (N»O) in colonoscopy have
highlighted its potential as a promising
alternative to traditional sedation methods,
offering valuable insights into its effectiveness
and safety profile.

A study by Qureshi et al. (2021), conducted over
eight years and involving 1,664 colonoscopies,
examined the effectiveness of N,O as the sole
analgesic. The results were compelling, with
approximately 92% of patients completing their
procedures without the need for additional
sedation, highlighting the effectiveness of N,O.
The study also reported an overall efficacy rate of
about 91%, comparable to that of intravenous
(IV) sedation. Notably, critical quality indicators
of colonoscopy, such as caecal intubation rates
and adenoma detection rates, remained
consistent across different analgesic methods,
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indicating that N,O does not compromise the
procedure's essential aspects.

Further validation of N,O's efficacy comes from a
systematic review in the Cochrane Database of
Systematic Reviews (Aboumarzouk et al., 2011).
This comprehensive analysis included seven
randomized trials involving 547 patients,
comparing the efficacy of nitrous oxide mixtures
with other pain relief methods in colonoscopy.
The findings indicated that nitrous oxide was as
effective as conventional methods in managing
pain and discomfort during the procedure.
Importantly, patients who received nitrous oxide
exhibited  quicker  recovery times and
experienced shorter hospital stays compared to
those who underwent traditional sedation. Safety
assessments within these studies suggested that
nitrous oxide has a safety profile comparable to,
and sometimes better than, alternative sedation
methods.

These findings collectively affirm that N,O is an
efficient and safe analgesic for colonoscopies,
offering comparable effectiveness to traditional
sedation while providing advantages in recovery
time and hospital stay. This positions N,O as a
viable option for sedation in colonoscopy,
supporting its broader adoption in
gastroenterological practices.

The Role of Nitrous Oxide in Colonoscopy During
the COVID-19 Pandemic.

The COVID-19 pandemic posed significant
challenges to healthcare systems, including
gastroenterology, necessitating the adaptation of
sedation  methods for procedures like
colonoscopy. A retrospective study conducted at
the Southern lle de France Hospital Center (CHSF)
explored the feasibility of nitrous oxide (N,O) as
a primary sedation method during this period.
The study reviewed 284 colonoscopies
performed using a 50:50 oxygen and nitrous
oxide mixture between January 2019 and May
2021. Patients were divided into two groups



based on the timing of their procedures relative
to the pandemic: Group 1 underwent
colonoscopies 15 months before the pandemic
onset, and Group 2 during the 14 months
following the start of the pandemic.

Key performance metrics, such as colonic
preparation quality, cecal intubation rate (CIR),
adenoma detection rate (ADR), and Boston Bowel
Preparation Scale (BBPS) scores, were assessed
to compare the effectiveness of N,O sedation
across these periods. The results demonstrated
that using nitrous oxide during the pandemic
maintained the efficacy of colonoscopy
procedures, with outcomes comparable to those
achieved under normal conditions. This allowed
for the continued effectiveness of colorectal
cancer screening despite the challenging
circumstances.

The study underscores nitrous oxide's viability as
an effective primary sedation method for
colonoscopies, particularly during healthcare
crises. Its cost-effectiveness and straightforward
application make N,O a practical alternative
without sacrificing the quality of care in
colorectal cancer screening. The demonstrated
adaptability and benefits of nitrous oxide suggest
it could play a larger role in sedation practices,
highlighting  its  value in  maintaining
gastroenterological services under adverse
conditions. Consequently, the study advocates
for the broader use of nitrous oxide, emphasizing
its efficacy and adaptability during times of
healthcare crisis (Abboud et al., 2023).

A Comparative Analysis of Sedation Methods

In gastroenterology, optimizing analgesia for
colonoscopy has been greatly informed by the
exploration of various sedation methods.
Comparative studies have provided significant
insights, particularly in comparing nitrous oxide
(N,O) with traditional sedatives.

A randomized clinical trial compared a pre-mixed
nitrous oxide and oxygen combination with
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midazolam and fentanyl for colonoscopy
sedation. The findings highlighted several
advantages of nitrous oxide, including rapid onset
and offset, effective pain management, and
quicker patient recovery. Notably, the study
emphasized that N,O posed a lower risk of
respiratory depression, making it a safer option
for a wide range of patients (Maslekar et al.,
2009).

Further research compared pre-mixed nitrous
oxide and oxygen with a modified target-
controlled infusion (TCl) of propofol. The results
demonstrated that N,O provided analgesic
efficacy comparable to TCl propofol, as reflected
in similar patient-reported pain scores and
satisfaction levels. The study also underscored
the rapid recovery and favourable safety profile
of N,O, reinforcing its viability as an efficient and
effective sedation option during colonoscopy
(Maslekar et al., 2011).

Another review investigated the potential for
effective pain management without sedatives
during colonoscopies. The findings suggested
that, for certain patient groups, analgesia alone
could adequately manage pain, potentially
minimizing the risks associated with sedative use
(Eberl et al., 2012).

Collectively, these studies strongly support the
use of N,O as an effective alternative to
traditional sedatives in colonoscopy procedures.
Nitrous oxide not only offers a safer profile
compared to opioids but also demonstrates
efficacy comparable to advanced sedation
methods like TCI propofol. This positions N,O as
a valuable option in colonoscopy, effectively
balancing patient comfort, safety, and procedural
efficiency, and suggests a potential shift in pain
management strategies within gastroenterology.



Acceptance and Perception in the Medical
Community

The acceptance and perception of nitrous oxide
(N20O) within the medical community, particularly
among gastroenterologists, play a crucial role in
its adoption for colonoscopy procedures. A
national survey conducted among English Bowel
Cancer Screening Programme (BCSP)
colonoscopists provides valuable insights into
this aspect (Ball et al., 2014). The survey revealed
that most practitioners rated the properties of
nitrous oxide favourably, appreciating its efficacy
in reducing pain and inconvenience during
colonoscopy. Many colonoscopists expressed a
positive inclination towards N,O, noting that they
would choose it for themselves if undergoing a
colonoscopy, highlighting the trust and
confidence in its use among professionals.

The positive reception of N,O among healthcare
professionals indicates a growing acceptance of
its use, highlighting its potential to enhance
procedural efficiency and improve the overall
colonoscopy experience. The survey's findings
reflect a significant shift in medical practice, with
increasing recognition of N,O as a viable sedation
option that aligns with the goals of modern
gastroenterological care. By continuing to
address factors contributing to its underuse,
there is an opportunity to further optimize N,QO's
application, supporting its broader adoption and
enhancing patient outcomes in colonoscopy
procedures.

Conclusion

Nitrous oxide (N,O) is increasingly recognized as
a valuable sedation option for colonoscopy,
marking a shift towards more patient-centred
care in gastroenterology. Its growing acceptance
among healthcare professionals and
demonstrated benefits suggest a promising
future for broader adoption. By addressing
current gaps in its usage, N,O could further
enhance patient comfort, safety, and procedural
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efficiency in clinical settings. As its role is further
explored and optimized, N,O is well-positioned to
become an integral component of pain
management for colonoscopy and other painful
medical procedures.
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