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Abstract 
	 Colonoscopy stands as a pivotal diagnostic and therapeutic procedure for the detection and management 
of colorectal diseases in the expanding geriatric population. With the continuous growth of this demographic, 
the importance of colonoscopy within this age group becomes increasingly paramount. Nevertheless, geriatric 
patients often present with comorbidities such as cardiovascular disease, renal dysfunction, and electrolyte 
imbalances. necessitating meticulous consideration during the bowel preparation process. This article delves 
into the intricacies of achieving a balanced bowel preparation in this population, with a particular emphasis 
on the intricate interplay between electrolytes, acid-base disturbances, and anesthetic considerations.
	 Effective bowel preparation is instrumental in ensuring a clear visualization of the colon during 
colonoscopy. Methods encompass dietary modifications, laxative administration, and enemas. Monitoring 
electrolyte levels and customizing preparation regimens for each patient are critical to forestall 
the development of electrolyte imbalances. Implementing strategies such as hydration protocols, regular 
monitoring, and judicious supplementation tailored to individual needs can mitigate the risks.
	 Furthermore, geriatric patients are inherently susceptible to acid-base disturbances during bowel 
preparations. Regular monitoring of arterial blood gases and the implementation of appropriate 
management strategies, including addressing underlying causes and adjusting bowel preparation agents, 
are pivotal in preserving acid-base equilibrium.
	 In addition, the delivery of anesthesia to geriatric patients necessitates a personalized approach 
that takes into account age-related physiological changes and comorbidities. Patient education, 
interdisciplinary collaboration among specialists, and vigilant monitoring form the cornerstone of 
ensuring patient safety throughout the anesthesia administration process.
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Key Points:
•	 Balancing bowel preparations in geriatric 

patients undergoing colonoscopy is crucial 
for optimal outcomes and patient safety. 
Improved management of bowel preparations 
in geriatric patients can lead to better out-
comes and enhanced safety in colonoscopy 
procedures for the elderly population.

•	 Electrolyte balance should be carefully 
monitored and maintained to prevent 
complications such as hyponatremia or 
hypokalemia.

•	 Acid-base disturbances during bowel 
preparations should be managed to maintain 
physiological stability and reduce the risk 
of adverse events.

•	 Anesthesia considerations in geriatric patients 
require individualized approaches based on 
comorbidities and procedural requirements. 
Pre-procedure evaluation, risk assessment, 
and close monitoring during and after the 
procedure are crucial for optimizing patient 
outcomes.

•	 A multidisciplinary approach involving 
gastroenterologists, anesthesiologists, 
and geriatric specialists is essential for 
developing tailored bowel preparation plans. 
Clear communication, patient education, 
and understanding the specific needs of 
geriatric patients contribute to a positive 
patient experience and improved compliance.

Introduction
	 Colonoscopy is a crucial diagnostic and therapeutic 
procedure for the detection and management of 
colorectal diseases in geriatric patients.1 As the geriatric 
population continues to grow, the importance of 
colonoscopy in this age group becomes increasingly 
significant. However, ensuring optimal bowel 
preparation in geriatric patients poses unique 
challenges.2
	 Geriatric patients commonly have comorbidities, 
such as cardiovascular disease, renal dysfunction,3 

and electrolyte imbalances, which require careful 
consideration during the bowel preparation 
process.4 Adequate bowel preparation is essential 
for maximizing the diagnostic yield of colonoscopy, 
as poor bowel cleanliness can lead to missed lesions 
and suboptimal examination quality.5

	 Despite the recognized importance of bowel 
preparation, achieving optimal cleansing in geriatric 
patients can be challenging. Age-related physiological 
changes, including decreased gastrointestinal 
motility and altered drug metabolism, can impact 
the effectiveness and safety of bowel preparation 
agents.6 Moreover, the balance between achieving 
sufficient bowel cleansing and avoiding electrolyte 
disturbances, fluid shifts, and other adverse effects 
must be carefully managed in this vulnerable patient 
population.7

	 This article aims to explore the importance of 
colonoscopy in geriatric patients and highlight the 
need for adequate bowel preparation. It will delve 
into the challenges involved in balancing bowel 
preparations in this specific population, focusing on 
the intricate interplay between electrolytes, acid-base 
disturbances, and anesthetic considerations. By 
understanding these factors, healthcare professionals 
can develop strategies to optimize bowel preparation 
outcomes while minimizing the potential risks in 
geriatric patients undergoing colonoscopy.

Understanding Bowel Preparations for 
Colonoscopy
	 Bowel preparation is a critical step in colonoscopy 
to ensure a clear visualization of the colon and 
accurate detection of abnormalities.8 It involves 
the use of pharmacological agents to cleanse the 
bowel and eliminate fecal material, allowing for 
better visualization of the colonic mucosa. There 
are three primary methods of bowel preparation, 
such as dietary modification involves the reduction 
of dietary waste by consuming less indigestible or 
waste-producing food, laxative administration is 
employed to cleanse the colon, effectively reducing 
the presence of residual fecal matter, and enemas, 
although administered differently by various 
healthcare providers, serve the purpose of promoting 
colon cleanliness.9
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Commonly Used Bowel Preparation Methods
       A variety of laxative agents are currently utilized for bowel preparation, each exhibiting different levels of 
efficacy and patient tolerability, as demonstrated in clinical studies. Commonly employed regimens include 
polyethylene glycol (PEG) in varying volumes (4 L, 2 L, and 1 L), including newer low-volume formulations; PEG 
combined with citrate, bisacodyl, or ascorbate (Asc); magnesium citrate with sodium picosulfate (MCSP); 
trisulfate-based solutions containing magnesium sulfate, sodium sulfate, and potassium sulfate (collectively 
referred to as oral sulfate solution, or OSS); and sodium phosphate (NaP) (Table 1).
         Additionally, Kang et al., has shown that OSS is well tolerated, particularly among older adults. Compared 
to 2-L PEG/Asc, OSS was associated with higher patient satisfaction and better tolerability, with no significant 
changes observed in laboratory values either immediately after or one week post-colonoscopy. Similarly, 
Park et al. found both OSS and 1-L PEG-Asc to be effective, safe, and well tolerated, with OSS demonstrating 
fewer intraluminal bubbles and slightly higher patient satisfaction. In patients aged 65 years and older,  
no clinically meaningful laboratory abnormalities were identified in either group.

Table 1 Comparison table of the commonly used bowel preparation methods based on, volume, mechanism, 
efficacy, safety, and tolerability.

Preparation 
Method

Volume 
Required

Mechanism of Action Efficacy Safety Tolerability

4-L PEG 4 liters Osmotic water 
retention, promotes 
peristalsis13

High, 
especially 
effective in 
right colon13

Safe for most, 
minimal fluid/
electrolyte 
shifts14; suitable 
for elderly16

Low - large 
volume and taste 
issues15

2-L PEG + 
Additives

2 liters Osmotic + stimulant or 
ascorbate-enhanced 
cleansing13

High16 Generally safe; 
some concern 
with renal 
patients16

Moderate - better 
than 4-L PEG19

1-L PEG with 
Ascorbate

1 liter High osmotic load via 
ascorbate, stimulates 
water retention and 
bowel movement18

Very high 
(>90% 
success)18

Mild changes in 
electrolytes;20 

hypokalemia 
risk in high-risk 
patients21

High - improved 
taste and 
compliance17

Magnesium 
Citrate + 
Picosulfate 
(MCSP)

~300 mL 
+ water

Stimulant + osmotic 
action, increases 
peristalsis and fluid 
secretion22

Effective13 Avoid in renal 
impairment, 
CHF, peptic 
ulcers; may 
cause mucosal 
irritation5

Moderate to high 
- smaller volume, 
but possible GI 
discomfort11
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Preparation 
Method

Volume 
Required

Mechanism
of Action

Efficacy Safety Tolerability

Oral Sulfate 
Solution 
(OSS)

~500 mL + 
water

Osmotic (magnesium, 
sodium, potassium 
sulfates), draws water 
into bowel

High - good 
quality 
cleansing23

Well tolerated in 
elderly; 
minimal lab 
changes;18 avoid 
in severe renal 
impairment23

High - fewer    
bubbles, good   
patient 
satisfaction24

Sodium 
Phosphate 
(NaP)

~90-120 mL 
(split dose)

Hyperosmotic agent, 
causes significant fluid 
shift into bowel25

Effective Risk of 
dehydration, 
electrolyte 
imbalance, 
nephropathy; use 
with caution25

Moderate - 
smaller volume, 
better taste, 
but safety 
concerns25

Importance of electrolyte balance in bowel preparations
	 Ensuring proper electrolyte balance is of utmost importance when administering bowel preparations, 
especially in geriatric patients who may already be dealing with underlying electrolyte irregularities. Excessive 
fluid loss during the bowel preparation process can result in disruptive electrolyte imbalances, including 
hyponatremia, hypokalemia, or dehydration. Furthermore, geriatric patients tend to be more vulnerable 
to acid-base disturbances due to a combination of age-related physiological changes, comorbidities, and 
the potential for polypharmacy. Bowel preparations, like PEG solutions, can induce shifts in bodily fluids 
and disrupt the delicate acid-base balance, potentially causing metabolic acidosis or alkalosis. Therefore, 
it is imperative to comprehend the likelihood of electrolyte abnormalities and acid-base disturbances in 
geriatric patients undergoing bowel preparations, as this awareness is pivotal for their proper monitoring 
and subsequent management.

Anesthetic Considerations 
	 Clear communication with geriatric patients and their caregivers is vital to ensure their understanding 
of the bowel preparation process and its importance. Patient education should cover topics such as 
medication management, dietary modifications, fluid intake, and expectations regarding the procedure. 
Providing written instructions and addressing any concerns or questions can help improve patient 
compliance and overall satisfaction.26

	 Collaboration among gastroenterologists, anesthesiologists, and geriatric specialists should work 
together to develop comprehensive management plans that address the unique needs and challenges of this 
patient population. Geriatric patients pose unique challenges due to age-related physiological changes, 
comorbidities, and altered drug metabolism. Factors such as reduced physiological reserve, heightened 
medication sensitivity, and a higher prevalence of cardiovascular and pulmonary conditions necessitate 
careful consideration during anesthesia administration.27

	 A thorough preoperative assessment of comorbidities is crucial to evaluate the patient's overall 
health status and assess the potential impact on anesthesia. Conditions such as cardiovascular diseases, 
pulmonary disorders (e.g., chronic obstructive pulmonary disease, COPD), renal dysfunction, and 
neurologic conditions should be meticulously evaluated to determine their implications for anesthesia 
management.
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	 Customizing anesthesia techniques is crucial 
to meet the unique needs of individual patients, 
taking into consideration factors such as procedural 
requirements, patient comfort, and safety. Moderate 
sedation, also referred to as conscious sedation, 
employs medications to induce a state of reduced 
consciousness and pain sensation, while ensuring 
the patient remains responsive to verbal or tactile 
stimuli. This method is suitable for brief or less 
invasive colonoscopy procedures.28

	 In contrast, general anesthesia results in 
complete unconsciousness and the loss of protective 
reflexes. It is commonly employed for intricate or 
prolonged procedures, such as colonoscopies with 
multiple interventions. Although not frequently 
used for colonoscopies, general anesthesia may 
be the preferred choice for patients with airway 
abnormalities or those at a high risk of aspirating 
stomach contents. This type of anesthesia induces 
complete unconsciousness, and as breathing is 
compromised, a breathing tube, ventilator, and 
inhalation anesthetic are utilized.29

	 In most cases, sedation is preferred during 
colonoscopy and typically involves a combination 
of agents to achieve both analgesia and anxiolysis. 
Sedation can be categorized into several levels: mild, 
moderate, and deep sedation.30  Most colonoscopies 
are performed under moderate sedation, which 
helps reduce patient discomfort and improve 
procedural outcomes. In elderly patients, commonly 
used sedatives include propofol and opioids, 
administered in adjusted doses based on age-related 
physiological changes.³¹ Under moderate sedation, 
patients remain partially conscious, often sleeping 
through the procedure and retaining little to no 
memory of the event. Although this approach 
generally involves lower doses than deep sedation,  it still 
provides adequate comfort with a reduced risk of 
hypotension or respiratory depression.³² However, 
some patients may experience mild discomfort, as 
they are not completely unconscious.
	 Vigilant monitoring is essential to detect and 
manage potential complications. Continuous 
monitoring of vital signs, including electrocardiography, 
heart rate, blood pressure, oxygen saturation, and 
end-tidal carbon dioxide, is crucial.33 Ensuring adequate 

anesthesia depth and employing appropriate airway 
management techniques, such as endotracheal 
intubation or supraglottic airway devices, should 
be readily available. Post-procedure care requires 
specific attention to fluid and electrolyte balance, 
pain management, and recovery from anesthesia. 
	 In geriatric patients undergoing bowel preparation 
for colonoscopy, close monitoring of electrolyte 
levels is essential to prevent complications arising 
from potential imbalances. Key electrolytes-sodium, 
potassium, magnesium, and calcium-are vital for 
maintaining cellular function, neuromuscular activity, 
and fluid balance. Disruptions in these electrolytes 
can result in a range of adverse effects, including 
cardiac arrhythmias, muscle weakness, cramps, 
neurological disturbances, and seizures.³⁴
	
Balancing Electrolytes in Bowel Preparations 
	 Close collaboration between healthcare providers, 
including gastroenterologists, anesthesiologists, and 
nursing staff, is essential to ensure vigilant electrolyte 
monitoring, appropriate supplementation, and timely 
intervention in the event of imbalances during bowel 
preparations for geriatric patients. By implementing 
these strategies, the risk of electrolyte disturbances 
can be minimized, optimizing the safety and 
effectiveness of the colonoscopy procedure.35

	

Strategies for maintaining electrolyte balance
	 Patient assessment and education: A  compre-
hensive evaluation of the geriatric patient's medical 
history is crucial, with a focus on existing conditions 
such as heart disease, kidney issues, and electrolyte 
imbalances. An individualized approach should be 
employed to tailor the preparation regimen to the 
patient's specific needs and risks, minimizing the 
potential for electrolyte disruptions. Furthermore, 
patient and caregiver education is essential, 
emphasizing the significance of maintaining 
adequate hydration and adhering to clear liquid 
diets during the preparation process to prevent 
excessive fluid loss.36

	 Proper hydration protocols: Geriatric patients 
should receive appropriate fluid intake before, 
during, and after bowel preparations to maintain 
hydration status. Oral hydration with clear fluids 
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or intravenous fluids may be necessary in cases of 
significant dehydration or renal impairment.37

	 Monitoring and supplementation of electrolytes: 
Regular monitoring of electrolyte levels, including 
pre-procedure assessments, is crucial. If electrolyte 
imbalances are detected, appropriate supplementation 
can be administered under medical supervision to 
correct deficiencies or excesses.
	 Adjusting the type and dosage of bowel preparation: 
Individualizing the choice and dosage of bowel 
preparation agents can help minimize the risk of 
electrolyte imbalances. For example, NaP preparations 
should be used with caution in patients with renal 
impairment due to the potential for phosphate and 
electrolyte imbalances.38 Adjustments in dosage 
or alternative preparations, such as low-volume or 
split-dose regimens, may be considered to achieve 
a balance between bowel cleansing efficacy and 
electrolyte homeostasis.
	 Reumkens and colleagues study focused on 
hypokalemia, revealing its occurrence in 17.2% of 
patients following bowel preparation with NaP and in 
4.8% of patients using low-volume PEG.21 This finding 
holds clinical significance when considering the 
choice of bowel preparation. Notably, the reduction 
in potassium levels after NaP was markedly higher 
than that observed with low-volume PEG.39 These 
results contribute compelling evidence supporting 
the European Society of Gastrointestinal Endoscopy's 
recommendation against the routine use of NaP for 
bowel preparation.7

	 In the realm of bowel cleansing preparations, 
PEG-based formulations have been designed to 
effectively cleanse the colonic mucosal surface 
without disrupting colonic electrochemical gradients 
or fluid absorption.16

Potential risks of electrolyte imbalances and 
their management
	 Hyponatremia: Excessive fluid intake during bowel 
preparation can lead to dilutional hyponatremia. 
This can lead to neurological disorders, and seizures. 
Close monitoring of sodium levels is essential, and 
if hyponatremia develops, fluid restriction or 
hypertonic saline administration may be necessary.40

	 Hypokalemia: Certain bowel preparations may 

lead to potassium depletion. This can lead to cardiac 
arrhythmias, and muscle weakness. Regular monitoring 
of potassium levels is crucial, and supplementation 
can be considered when indicated.41

	 Other electrolyte imbalances: Imbalances in 
magnesium, calcium, and other electrolytes can 
lead to cardiac arrhythmias, muscle cramps, and 
seizures. Therefore, it should also be monitored 
and managed appropriately based on individual 
patient needs.42

Managing Acid-Base Disturbances 
      Geriatric patients are prone to acid-base disturbances 
due to age-related changes, comorbidities, and 
polypharmacy. Common imbalances encompass 
metabolic acidosis, respiratory acidosis, and metabolic 
alkalosis, each with potential physiological repercus-
sions requiring careful management.21

	 In the context of bowel preparations for colonoscopy, 
several factors contribute to acid-base disturbances 
in geriatric patients. The osmotic effects of bowel 
preparation agents, such as polyethylene glycol 
solutions, induce fluid shifts and alter acid-base 
balance. Concurrent changes in electrolyte levels, 
particularly bicarbonate, can further influence 
equilibrium. Age-related declines in renal function 
may hinder the excretion of metabolic acids or 
retention of bicarbonate, exacerbating acid-base 
disturbances14.

	 To accurately diagnose acid-base disturbances, 
assessing metabolic and respiratory functions 
through measurements of plasma electrolytes and 
Arterial Blood Analysis (ABG) is imperative. Early 
ABG diagnosis not only guides treatment but also 
provides essential details regarding the severity of 
the case26.
	 While history and physical examination offer clues, 
the absence of evident clinical signs necessitates the 
integration of laboratory parameters for an accurate 
diagnosis. Fortunately, crucial acid-base results are 
often swiftly available in acute hospital care settings.
	 Continuous monitoring of arterial blood gases 
is pivotal for understanding the patient's acid-base 
status. Treatment approaches vary, addressing the 
underlying causes, such as correcting electrolyte 
imbalances or optimizing renal function for acidosis, 
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and adjusting fluid and electrolyte therapy for 
alkalosis. Moreover, modifying the type and dosage 
of bowel preparation agents, such as adopting 
low-volume or split-dose regimens, can mitigate 
the risk of fluid and electrolyte imbalances.

Conclusion
	 Balancing bowel preparations in geriatric patients 
undergoing colonoscopy is of utmost importance to 
ensure optimal outcomes and patient safety. Geriatric 
patients are a vulnerable population with unique 
physiological changes and comorbidities that can 
impact bowel preparation efficacy and anesthesia 
management. Monitoring electrolyte levels and 
maintaining a proper balance is crucial to prevent 
complications associated with imbalances, such as 
hyponatremia or hypokalemia. Similarly, managing 
acid-base disturbances during bowel preparations 
helps maintain physiological stability and reduces 
the risk of adverse events.
	 Anesthesia considerations in geriatric patients 
require individualized approaches based on 
comorbidities, medication profiles, and procedural 
requirements. Choosing the appropriate anesthesia 
technique, whether it be moderate sedation or 
general anesthesia, helps optimize patient comfort, 
procedural success, and safety. Pre-procedure 
evaluation and risk assessment help identify potential 
complications and guide appropriate management 
strategies. Close monitoring during the procedure 
and post-procedure care ensures ongoing patient 
safety and identifies any complications that may 
arise.
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